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PART  I. 

OFFICERS  OF  TUV.  ('OKPS  OF  KXr.TXFKRS. 

STATUS;  cIiaDgeS;  and  distribution  of  ofTicers  or<>()r])8.  3;  officers  detached,  4. 

IX)liTlFICATrOXS. 

PRarecrrs  and  estimates,  4;  appropriations  and  allotments:  Portland  ITarbor,  Me., 
Boston  Harbor,  Mass.,  5;  NaiTa;;ansett  Hay,  U.  I.,  N»!W  York  Harbor,  X.  Y.,  6; 
Philadelpbia,  Pa.,  Baltimore,  Md.,  Wasliin^ton,  D.  C,  S;  Hampton  Roads,  Va., 
Charleston  Harbor,  S.  C,  San  Francisco  Harbor,  Cal.,  9.    Sites  for i'ortili cations,  10. 

PROTECTION  OF  SITE  OF  FORT  NIAGARA,  NEW  YORK. 

In  the  charge  of  Capt.  Dan  C.  Kixgmax,  Corps  of  Engineers 11 

SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR. 

In  the  charge  of  Lieut.  Col.  II.  M.  Robert,  C«>ri\s  ok  ExtiiNEERS 12 

SEA  WALLS  AT  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 

In  THE  CHARGE  of  Lieut.  Col.  H.  M.  Rorkrt,  C'oRPS  OF  Enginekrs 13 

WATER  SUPPLY  AND  SEWERAGE  SYSTEM  AT  FORT  MONROE,  VA. 

In  the  CHARGE  OF  Ma.T.  CllAlil.F.S  E.  L.  B.  DaVI.S,  CORPS  OF  ENGINEERS 13 

ESTIMATES  OF  AITKOPRIA'IUONS  FOR  FORTIFICATIONS  REQl'IRED  FOR 

18Ut-'95 U 

THE  BOAKM)  OF  EN(.INEERS. 

Constitution  of  Board,  summary  of  roports  rondorod,  l.">;  personal  inspection 

made,  additional  duties  of  members,  10. 

POST    OF    WTLLETS    POINT,    NEW    YORK— TJ.    S.    ENGINEER    SCHOOL.— 
BATTALION  OF  ENGIXEERS.— EXGIXKER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Enginekrs — 

Post  of  WUlete  Point,  17;  U.  S.  En<[?inoer  School,   Batt.ilion  of  Engineers,  Engineer 

Depot,  IS;  statement  of  funds,  estimates,  10. 
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II  CONTENTS. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

Genkral  statkmknt,  removal  of  wrecks,  19;  establishment  of  harbor  lines,  ex- 
amination of  bills  for  bridges,  construction  of  bridges  across  navigable  waters, 
bridges  obstructing  navigation,  occupancy  and  injury  of  public  works,  engineer 
diviNions,  South  PutiS  of  the  Mississippi  River,  rules  and  regulations  for  the  use  of 
canals,  20. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  the  charge  of  Lieut.  Col.  Pktek  C.  Haixs,  Coups  of  Exr.iNEERS — 

8t.  Croix  River,  Me.,  21;  Lubec  Chann<*l,Mo.,  Moosaboc  Bar,  Me.,  22;  Narraguagus 
River,  Me.,  breakwater  from  Mount  Drscrt  to  Porcupine  laland.  But  Harbor,  Me., 
23;  Bagadnce  River,  Me.,  21;  Penobscot  River,  Me.,  25;  Belfast  Il.arbor,  Me.,  2H; 
Camden  Harbor,  Mc,  Rockland  Harbor,  Me.,  27;  Kennebec  River,  Me.,  28; 
IlarraHoeket  River.  Me.,  l*ortland  Harbor,  Me.,  30;  channel  in  Back  Cove,  Port- 
land, Me.,  31;  Saco  River,  Mc.,32;  Kennebunk  River,  Me..  33;  York  Harbor,  Me., 
Bellamy  River,  N.  H.,  34;  Cocheca  River,  N.  11.,  35;  harbor  of  rofiigo  at  Little 
Harbor,  N.  H.,  36;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  examinations,  37. 

In  the  charge  of  Liiutt.  Col.  S.  M.  Mansfikld,  Corps  c^*  Engineers — 

Nowburyport  Harbor,  Mnss.,  38;  Merrimac  River,  Mass.,  30;  Powow  River,  Mass., 
Ipswich  River,  Mass.,  40;  Essex  River,  Ma^ss.,  harbor  of  rcfnge,  Handy  Bay,  Cape 
Ann,  Mass.,  41;  (ilouccH<er  Harbor,  Mass..  12;  Manchester  Harbor,  Mass.,  Salem 
Harbor,  Mass.,  '13;  Lynn  Harbor,  Vass.,  44;  Winthrop  Harbor.  Mass.,  Mystic  and 
Maiden  rivers,  Mass.,  45;  Boston  Harbor,  Mass..  4();  Weymonth  River,  Mass.,  47; 
llingham  Harbor,  Mass.,  Scituatc  Harbor,  Mass..  48;  Plymouth  Harbor,  Mass.,  49; 
Kingston  Harbor,  Mass.,  50;  WelHleet  HarI)or,  .Mass.,  Provincctowu  Harbor^Masa., 
51;  Chatham  Harbor,  Mass.,  examinations,  52. 

In  the  charge  of  Capt.  W.  H.  Bixuy,  Coups  of  Engixkers — 

Harbor  of  refuge  at  Hyannis,  Mass.,  53;  harbor  of  refuge  at  Nantucket,  Mass.,  54: 
Marthas  Vineyard  inner  harbor  at  Edgartown,  Mass.,  harlxu'  at  Vineyard 
Haven,  Mass.,  55;  Wareham  Harbor.  MiUis.,  50;  New  Bedford  Harbor,  Mass.,  57; 
Weatport  Harbor.  Mass.,  58;  Caua])ithit  Channel,  Mass.,  Taunton  Kiver,  Mass., 
59;  Pawtucket  River,  R.  I.,  GO;  Provideuee  Uiver  and  Narragansi^tt,  Bay,  K.  L, 
61;  removal  of  Green  Jacket  Shoal,  Providence  Uiver,  li.  1.,  02;  (ireenwich  liay, 
R.  L,  cove  and  waterway  near  (!oaster  Harbor  Island,  R.  1.,  03;  Newport  Harbor, 
R.  I. .04;  harbor  of  refuge  at  Point  .ludiMi,  R.  L.  (m:  entrance  to  Point  .hnlith 
Pond,  R.  1.,  harbor  of  refuge  at  Block  island,  K.  L,  00;  Paweatuck  Biver,  b*.  1. 
and  Conn.,  07;  harbor  (»f  refnge  at  Stonington,  (N)nn.,  0^<;  removing  sunken 
vessels  or  craft  obstructing  nr  endangering  navigation,  OU;  examinations,  70. 

In  the  charge  ov  Liett.  Col.  Hknrv  M.  Rorkrt,  C<irp8  ok  EMiInkers— 

Mystic  River,  Conn.,  Thames  River,  C»uin.,  72;  Conneeticut  River,  Mass.  and 
Ctmn.,  73;harb<»r  of  refuge  at  Duek  Island  Harbor,  (*onn.,  Clinton  Harbor,  Conn., 
76;  New  Haven  Harbor,  Conn.,  breakwaters  at  New  Haven,  Conn.,  77;  Milfor<l 
Harbor,  Conn.,  78;  Housatonic  River,  Conn.,  li);  Bridge])ort  Harbor,  Ccmn., 
Black  Rock  Harbor,  Conn.,  80;  Saugatuck  River,  Conn.,  81;  Norwalk  Harbor, 
Conn.,  Wilsons  Point  Harbor,  Conn.,  S2;  Eivo  Mile  River  Ilarbor,  Conn.,  Stam- 
ford Harbor,  Conn.,  83;  harbor  at  Cos  Cob  and  Miamus  River,  Conn.,  Port 
Chester  Harbor,  N.  Y.,  «4;  Larchmout  Harbor,  N.  Y.,  85;  East  Chester  ('reek,  X. 
Y.,  80;  (ireenport  Harbor,  N.  Y.,  Port  .lelferson  Harbor,  N.  Y.,><7;  Huntington 
Harbor,  N.  Y.,  88;  (ilen  Cove  Harlxn-,  N.  Y.,  Flushing  Bay,  N.  Y.,  80;  Patchogue 
River,  N.  Y.,  *J0;  Browns  Creek,  fcsayville,  N.  Y.,  examinations,  yi. 

In  the  charge  of  Lieit.  Col.  G.  L.  Cillkspie,  Corps  ok  Engineers — 

Hudson  River,  N.  Y.,  92;  harbor  at  Sangerties,  N.  Y.,  03;  harbor  at  Rondout.  N.  Y., 
04;  Wappinger  Creek,  N.  Y.,  Harlem  Kiver,  .\.  Y..  05;  Ea.st  Kiver  and  Hell  (iate, 
N.  Y.,07;  Newtown  Creek,  N.  Y.,  tMl;  Buttermilk  Cliannel,  New  York  Harbor, 
1(K);  (Jowanus  Bay,  N.  Y.,  Red  Hook,  Cowanus  Cri-ek,  and  Bav  Ridge  channels, 
101;  New  York  Harbor,  N.  Y.,  102;  .lamaiea  Bay.  N.  Y.,  103;  Karitan  Bay,  N.  .1., 
lot:  removing  Miinkeu  vessels  or  craft  obstrmting  or  eiulangvrinj;  uuvi^atiois 
cxami  nut  ions,  105. 
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IX  TDB  CnARGE  OF  CaPT.  TllOMAS  L.  CaSBY,  CORPS  OP  ENGINEERS — 

Sumpawannb  Inlet,  N.  Y.,  Canarsie  IJay,  N.  Y.,  106;  Slioepshead  Bay,  N.  Y.,  107; 
Arthur  Kill,  N.  Y.  and  li,  .1.,  oliannel  between  Stat<ni  Inland  and  Now  Jertioyf  108; 
Passaic  River,  N.  J.,  109;  Elizabeth  River,  N.  J.,  Ill ;  Rahway  River,  N.  J.,  Rari- 
tan  River,  N.  J.,  112;  South  River,  N.  J.,  113;  Koyjiort  Harbor,  N.  J.,  114;  Matta- 
wan  Creek,  N.  J.,  115;  Shoal  Harbor  and  Coinptou  Creek. N.  J.,  116;  Shrewsbury 
River, N.  J.,  117;  Manasixuau  (Squan)  River,  N.  J.,  exaiiiiuations,  118. 

In  the  charge  of  Maj.  C.  W.  Raymond,  Corps  of  Enginkers — 

Delaware  River,  N.  J.  and  Pa.,  119;  harbor  between  ]*hi1ade1])hia,  Pa.,  and  Camden, 
N.  J.,  121;  Schuylkill  River,  Pa.,  122;  ice  harbor  at  Marcus  H(»ok,  Pa.,  ice  harbor 
at  head  of  Dehiware  Hay.  Del.,  VIA;  construction  of  iron  ])i<'r  in  Delaware  Bay, 
near  Lewes,  Del.,  124;  Delaware  Bn.-akwat.<^r,  Del.,  125;  Rancocas  River,  N.  J., 
126;  Alloway  Creek,  N.  J.,  Snleui  River,  N.  J.,  127;  Goshon  Creek,  N.  J.,  remov- 
ing nuiikeu  vessels  or  craft  obstructing  or  endangering  navigation,  128;  examina- 
tions, 129. 

In  the  charge  of  William  F.  Smith,  United  States  Agent,  Major  of  Engi* 
NEER5,  U.  8.  Army,  retired— 

Wilmington  Harbor,  Del.,  129;  ice  harbor  at  New  Castle,  Del.,  130;  Appoquinimiuk 
River,  Del.,  Smyrna  River,  Del.,  131;  Murderkill  River,  Del.,  Mispillion  River, 
Del.,  132;  Broadkiln  River,  Del.,  inland  wat<;rway  from  Chiucoteague  Bay,  Va., 
to  Delaware  Bay,  at  or  near  Lewes,  Del.,  133;  Sasquehanna  River  above  and  be- 
low Havre  de  Grace,  Md.,  134;  Northeast  River,  Md.,  Elk  River,  Md.,  135;  Fair- 
lee  Creek,  Md.,  Chester  River,  Md.,  from  Crumpton  to  Jones  Landing,  136;  Chop- 
tank  River,  Md.,  137;  LaTrappe  River,  Md.,  Warwick  River,  Md.,  138;  Cambridge 
Harbor,  Md.,  139;  Broad  OecK  River,  Del.,  Wicomico  River,  Md.,  140;  Munokin 
River,  Md.,  Onancock  Harbor,  Va.,  141;  harbor  and  approaches  at  Cape  Charles 
City,  Va.,  142;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, examinations,  143. 

In  the  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers — 

Patapsoo  River  and  channel  to  Baltimore,  Md.,  141;  Channel  to  Curtis  Bay  in 
PatapBco  River.  Baltimore  Harbor,  Md.,  James  River,  Va.,  145;  removing  sunken 
Ycssels  or  craft  obstructing  or  endangering  navigation,  147;  examinations,  148. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers — 

Potomac  Hiver  and  Anaeostia  River  at  Washington,  D.  C,  148;  Occoquan  Creek, 
Va.,  150;  Aqnia  Creek.  Va.,  151;  Lower  Machodoc  Creek,  Va.,  152;  N(»mini  Creek, 
Va.,  153;  Patuxent  Rivor,  Md.,  Rai>]):iliannoc-k  River,  Va.,  154;  ITrbana  Creek, 
Va.,  155;  York  River,  Va.,  Mattap<uii  River,  Va.,  150;  Paiuuukey  River,  Va.,  157; 
examinations,  158. 

In  the  charge  of  Lieut.  Edward  Burr,  Corps  of  Ex(Jinekr8 — 

Harbor  of  Norfolk  and  Ha  approaches,  Va.,  159;  approach  to  Norfolk  Harbor  and  the 
United  States  (Norfolk)  navy-yard,  between  l^ambert  Point  antl  Fort  Norfolk, 
160;  Nausemond  River,  Va.,'l61;  Chickahominy  River,  Va.,  1G2;  Appomattox 
River,  Va.,  163;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C, 
through  Currituck  Sound,  1(54;  North  lianding  River,  Va.  and  N.  C,  165;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examination, 
166. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Encsinekrs-- 

Staunton  Rivor,  Va.,  166;  Roanoke  River,  N.  C,  167;  Pasriuotank  River,  N.  C,  168; 
Mackeys  Creek,  N.  C,  Ocraroke  Inlet,  N.  C,  16J»;  Pishing  (^reek,  N.  C,  170; 
Pamlico  and  Tar  rivers,  N.  C,  171;  Coutentnia  ('n-ek,  N.  C,  Trent  River,  N.  C, 
172:  Neuse  River,  N.  C,  173;  inland  waterway  between  Newbern  and  Beaufort, 
N.  C.,  harbor  at  Beaufort,  N.  C,  171;  inland  waterway  between  !5e.auforfc  and  New 
River,  N.  C  ,  175;  inland  waterway  between  New  River  and  rfwansboro,  N.  ('.,  New 
Rivor,  N.  C,  176;  North  East  (Cape  Fear)  River,  N.  C,  Black  Hiver,  N.  (\,  177; 
Cape  Fear  Rivor  above  Wilmington,  N.  C,  178;  Cape  Fear  River  at  and  below 
WilraingtOD,  N.  C,  179;  Lockwoods  Folly  River,  N.  C,  180;  Yadkin  River,  N.  C. 
Georgetown  Harbor,  S.  C,  181;  Winyaw  Bay,  S.  C,  182;  removing  sunken  vesi^ 
or  craft  obstracting  or  oudangoriug  navigatioU|  examinations,  183« 
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In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers — 

Waccamaw  River,  N.  C.  and  8.  C,  Lnmber  River,  N.  C.  and  8.  C,  184;  Little  Pedee 
River,  8.  C,  Great  Podee  River.  8.  C,  Clark  River,  8.  C,  185;  Mingo  Creek,  8.  C, 
Sautee  River,  8.  C,  Wateree  River,  8.  C,  186;  Congaree  River,  8.  C,  CharlcHton 
Harbor,  8.  C,  187;  Ashley  River,  8.  C,  Wappoo  Cut,  8.  C,  188;  Edisto  River,  8. 
C,  Salkahatchie  River,  8.  C,  Beaufort  River,  8.  C,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  189;  examination,  190. 

In  the  charge  of  Capt.  O.  M.  Carter,  Corps  op  Engineers — 

Savannah  Harbor,  Ga.,  190;  Savannah  River,  Ga.,  191;  Savannah  River  above  Au- 
gusta, Ga.,  1{)2;  Darien  Harbor,  Ga.,  Altamaha  River,  Ga.,  193;  Oconee  River,  (ia., 
194;  0<riuulgee  River,  (ia.,  195;  nrunswick  Harbor,  Gra.,  Brunswick  Out<T  Bar, 
Ga.,  196;  Jekyl  Creek,  (ia.,  Cumberland  Sound,  (Ja.,  197;  iuHide  water  route  between 
Savannah,  Ga.,  and  Fernaixlina,  I'la.,  removing  sunken  vessels  or  cral't  obstruct- 
ing or  endangering  navigation,  eicaminatioii,  198. 

In  the  charge  of  Maj.  John  C.  Malleky  ani>  Linrr.  A.  M.  D'Armit,  Corps  of 
Engineers — 

St.  Johns  River,  Fla.,  199;  Upper  St.  Johns  River,  Fla.,  200;  Volusia  Bar,  Fla.,  201; 
Ooklawaha  River,  Fla.,  202;  St.  Augustine  Harbor,  Fla.,  Indian  River,  Fla.,  203; 
northwest  entrance  Key  West  Harbor,  Fla.,  201 ;  Caloosahatchee  River,  Fla.,  205; 
Charlott-e  Harbor  and  Pease  Creek,  Fla.,  206;  Sarasota  Bay,  Fla.,  Manatee  River, 
Fla.,  207;  Tampa  Bay,  Fla.,  208;  Withlacoochee  River,  Fla.,  harbor  at  Cedar 
Keys,  Fla.,  209;  Suwanee  River,  Fla.,  210;  examination,  211. 

In  the  charge  of  Capt.  Phillip  M.  Prick,  Corps  ok  Enginekrs — 

Apalachicola  Bav,  Fla.,  211;  Apalnchieola  River,  the  Cut-oft',  and  Lower  Chipola 
River,  Fla.,  212;  Flint  River,  Ga.,  213;  Chattahoochee  River,  Ga.  and  Ala.,  215; 
La  (Trange  Bayou  and  Holmes  River,  Fla.,  217;  Choctawhateheo  River,  Fla.  and 
Ala.,  218;  harbor  at  Pensacola,  Fla.,  219;  Escambia  aii<I  Conecuh  rivers,  Fla.  and 
Ala.,  221;  Alabama  River,  Ala.,  222;  Talliipoosa  River,  Ala.,  223 j  Coosa  River, 
Ga.  and  Ala.,  224  ;  o]»eratiiig  and  care  of  canals  and  other  works  ot  navigation  on 
Coosa  River,  (ja.  and  Ala.,  Cahaba  River,  Ala.,, 220;  examinations,  228. 

In  the  char(;p:  of  Maj.  A.  N.  Damkkll,  Corps  of   Enginekrs — 

# 

Mobile  Harbor,  Ala., 228;  Black  Warrior  River,Ala.,from  Tuscaloosa  to  Daniels  Creek, 
229;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  230;  Noxubee  River,  Miss.,  Pas- 
cagoula  River,  Miss.,  232;  Chirkasahay  River,  Miss.,  2IW;  Bluff  Creek,  Miss., 
Ijcaf  River,  Miss.,  harbor  at  Bih>xi,  Miss.,  2.11;  Pearl  River  below  Jackson,  Miss., 
Pearl  River  between  Carthage  and  Jackson,  Miss.,  23.');  Pearl  River  between 
Edinburg  and  Carthage,  Miss.,  230;  Bogue  (Jhitto,  La.,  removing  sunkon  vessels 
or  craft  obstructing  or  endangering  navigation,  examinations,  237. 

In  the  chaimje  of  Ma.t.  ,^amks  B.  Quinx,  (Iorps  or  EnTiInkkkr— 

Inspection  of  the  improvement  of  the  Si>nth  Pass  of  the  Mississippi  River,  238;  Che- 
funcfe  River  and  Bogue  Falia,  La..2:)9;  Tickfaw  Riverand  its  tributaries,  Ln.,2-10; 
Amite  River  and  Ba.V(Mi  Manchac,  La.,  211 ;  Bayou  La fourche,La.,242;  Bayou  Terre- 
bono,  liM.,  Bayou  Plaquemine,  (irand  River,  and  IMgeon  Bayou,  La.,  243;  Bayou 
Courtableau,  La.,  211;  Bayou  Teche,  La.,  connecting  Bayou  Toclie  with  Grand 
Lake  at  (/harenton.  La..  215:  channel,  bay,  and  ]>asses  of  Bayou  Vermillion,  La., 
Mermentau  River  and  tributaries,  La.,  21();  mouth  of  passes  'of  Calcasieu  River, 
La.,  217;  harbor  at  Sabine  Pass,  Tex.,  248;  Sabine  River,  Tex.,  219;  Neches  River, 
Tex.,  removing  sunk<'n  vessels  or  craft  obstructing  or  endangering  navigation, 
250;  examinations,  2.51. 

In  the  nfAiMJK  of  Capt.  .Iohn  Millls,  Corps  of  E.vchnkkrs — 
Securing  m(»uth  of  Bayou  Placiuemine,  La.,  from  further  caving.  252. 

Is  TIIK  CHAROK  OF  Ma.I.  A.  M.  MiLLER,  CORPS  OF  EXGINKERS — 

Entrance  to  Galveston  Harbor,  Tex.,  252;  ship  channel  in  Galveston  Bay,  Tex.,  25,3; 
ch.'innel  in  West  (Galveston  Bay,  Tex.,  254;  Trinity  River,  Tex.,  255;  Cedar  Bayou, 
Tex.,  Buifulo  I^you,  Tex.,  256;  harbor  at  Brazoa  Santiago,  Tex.,  oxamination/257. 


CONTENTS.  V 

WESTERN  RIVERS. 

In  thb  charge  op  Capt.  J.  H.  Wilijird,  Corps  op  Encjineers — 

Red  River,  La.  and  Ark.,  258;  Rod  Rlvor  ahove  Fulton,  Ark.,  260;  Onachita  and 
Black  rivers.  Ark.  and  La.,  HayouH  IVArbonno  and  Corney,  La.,  261;  Bayou 
Bartholomew,  La.  and  Ark.,  262;  BoMif  River,  La.,  TeuHaH  River  and  Bayou  Mavon, 
La.,  26IJ;  Big  Blnek  River,  Miss.,  Yazoo  River,  Miss.,  264;  mouth  of  Yazoo  River, 
Miss.,  2r>5;  Tchula  Lake,  Miss.,  Tallahat<dieo  River,  Miss.,  266;  Steele  and  Wasli- 
iiigtou  hayons,  Mi.ss.,  267;  Big  Sunflower  River,  Miss.,  268;  Big  Hatchee  River, 
Tenn.,  Forked  Deer  River,  Ten n.,  water  gangeson  Mississippi  River  and  itsprinei- 
pal  tributaries,  26!) ;  survey  of  Cypres.s  Bayou  ami  the  lakes  between  Joli'ci'son, 
Tex.  and  Shreveport,  La.,  examimitious,  271. 

In  the  charge  of  Cai»t.  II.  S.  Taber,  Corps  of  Engineers — 

Removing  olmtructions  in  Arkansas  River,  improving  Arkansjis  River,  272;  Fonrrlio 
Le  Fevre  River,  Ark.,  274;  Petit  Jean  River,  Ark.,  \Vliit«*  River,  .\rk.,  275;  Cache 
River,  Ark.,  Little  Red  River,  Ark.,  276;  BIa<k  K*iver,  Ark.  and  Mo.,  Black  River, 
Mo.,  277;  St.  Francis  River,  Ark.,  St.  Francis  River,  Mo.,  278;  Litthj  River,  Mo., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  examina- 
tions, 27U. 

Is  THE  CHARGE  OP  CaPT.   8.  W.   ROESSLER,   CORPS  OP  ENGINEERS— 

Examinations  of  Memx)his  Harbor  and  Wolf  River,  Tenn.,  280. 

In  the  charge  Maj.  Charles  J.  Aixen,  Corps  op  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  280;  Mississijipi  River  hetwoon 
Ohio  and  Missouri  rivers,  281;  harbor  at  St.  Louis,  Mo.,  282;  (Jusccmade  River, 
Mo.,  Osage  River,  Mo.,  283;  Kaskaskia  River,  111.,  284. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  E.vcfiNKKus— 

Operating  anag  boats  and  dredge  boats  on  Upper  MiKsissi]»])i  River,  improving  Mia- 
sissippi  River  between  Missouri  River  and  Minneapolis,  '2Kt\  Des  Moines  R:ipi<ls, 
Misr«issippi  River,  286;  operating  and  care  of  Des  Moines  Raxnds  Canal  and  Dry 
Dock,  examinations,  287. 

In  the  charge  op  Maj.  W.  A.  Jones,  Corps  of  Engineers— 

Mississippi  River  above  Falls  of  St.  Anthony.  Minn.,  288;  reservoirs  at  headwaters 
of  Mississippi  River,  289;  ('hipjiewa  River,  including  Y'ellow  B:inks,  Wis.,  290; 
St.  Croix  River,  Wis.  and  Minn..  291;  Minnesota  River,  Minn.,  2(12;  lied  River  of 
the  North,  Minn,  and  N.  Dak.,  29JJ;  gauging  Mississippi  River  at  or  near  St.  l^aiil, 
Minn..  294. 

In  the  Charge  of  Liei-t.  Col.  Chas.  R.  Sl-ter,  Coups  of  Kngixeep^s — 
Examination  of  Kansas  River,  Kans.,  294. 

In  the  charge  of  Capt.  Harry  F.  Hoixjes,  Corps  of  Engineers — 

Mi.ssonri  River  between  the  (iroat  I'alls,  Mont.,  and  Sioux  City,  Iowa.  29.5;  removal 
of  snags  and  other  obstruefions  in  Missouri  RivtT  above  Sioux  (-ity,  Io\\ji.  2!^i; 
examination  of  Missouri  River  between  Three  Forks  and  Canyon  Ferry,  Mont., 
Yellowstone  River,  Mont,  and  N.  Dak.,  examination.  297. 

In  the  charge  of  Capt.  John  Bii>I)LE,  Coups  of  Knoixkkks— 

Obion  River,  Tenn.,  Tennessee  River  above  Chattanooga.  Tenn.,  298;  Tennessee 
River  below  Bee  Tree  Slioals,  Ala.,  '^0();  Iliwassee  River.  'iV-nn..  French  Broad 
River,  Tenn.,  301 :  LiUle  Pigeon  River,  Trnn..  392;  Ciinrh  KMv.t,  IVnn.,  :5u;{;  Cum- 
berland River  below  Nashville,  Tenn.,  894;  Cumberlainl  River  above  Nashville, 
Tenn.,  305;  Gninborland  River  above  mouth  of  the  JcUico,  Ky.,  Caney  Fork  River, 
Texui.y  306;  exainiuatious,  307. 


VI  CONTENTS. 

In  the  Charor  of  Capt.  Gkorgr  -W.  Goktrals,  Corps  of  Engineers— 

Tcniiessoo  Kiver  between  Cliattanoo^a,  Tcnn.,  and  foot  of  Bee  Tree  Shotils,  Ala., 
dOS;  ojioratiug  and  care  of  MubcIo  Shoals  Canal;  Tennessee  Kiver,  310. 

In  tiie  ciiarqe  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers— 

Ohio  Rivor,  310:  oporatinp  snaj*  hoat  on  Ohio  River,  operating  and  care  of  Davis 
IsJaiid  Daniy  Ouio  Kiver,  Pa.,  312;  movable  dam  in  Ohio  River  below  mouth  of 
Reaver  River,  Pa.,  Monongsihcla  River,  W.  Va.  and  Pa.,  313;  opcratiug  and  care  of 
Locks  and  Dams  Nos.  8  and  9,  Monrnigahola  Kiver,  purchase  of  Loc.k  and  Dam  No. 
7,  Monongahela  River,  pun-hase  of  Lock  and  Dam  No.  6,  Monongahela  Kiver,  314; 
Cheat  River,  W.  Va.,  Allegheny  River,  Pa.,  315;  dam  at  Herr  Island,  Allegheny 
River,  Pa.,  ice  harbor  at  mouth  of  Muskingum  River,  Ohio,  316;  Muskingum  Kiver, 
Ohio,  operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  317;  ex- 
aminations, 318. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers— 

Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  320;  Indiana  Chnte,  Falls  of  the  Ohio 
River,  321;  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  Wabash 
River,  Ind.,  and  111.  322;  White  River,  Ind.,  323;  examinations,  324. 

In  the  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers — 

Great  Kanawha  River,  W.  Va.,  324;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Klk  River,  W.  Va.,  32G;  Gauloy  River,  W.  Va.,  327;  New 
River,  Va.  and  W.  Va.,  328. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Tradewati^r  River,  Ky.,  Lock  No.  2,  Grem  River,  at  Rumsey,  Ky.,  Green  River  above 
mouth  of  iiig  harren  River,  Ky.,  329;  o})erating  and  care  of  locks  and  dams  <m 
Green  and  Barren  rivers,  Ky.,  Kough  Kiver,  Ky.,  330;  Kentucky  River,  Ky.,  331; 
operating  and  care  of  locks  an<l  dams  on  Kentucky  Kiver,  Ky.,  Licking  River,  Ky., 
between  Farmers  and  West  Liberty,  Big  Sandv  River,  W.  Va.  and  Ky.,  332;  Levisa 
Fork  of  Big  Sandy  Kiver,  Ky.,  Tug  Fork  of  Big  Sandy  Kiver,  W.  Va.  and  Ky.,  333: 
Gnyandotte  River,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  334;  operating  and 
care  of  lock  and  dam  on  Little  Kanawha  River,  W.  Va.,  Buckhauuon  River,  W.  Va., 
examinations,  335. 

LAKE  HARBORS  AND  RIVERS. 

In  the  chakoe  of  Maj.  Clinton  B.  Sears,  Corps  of  Engineers — 

Uarbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  336;  harbor  at 
Duluth,  Minn.,  1^37;  harbor  at  Sui>erior  Bay  and  St.  Louis  Bay,  Wis.,  33^;  Minne- 
sota Point,  at  Superior,  Wis.,  'X^{);  harbor  at  Ashland,  Wis.,  harbor  at  Ontonag<m, 
Mich.,  3i0;  Eagle  Harbor,  Mich.,  waterway  from  Keweenaw  Bay  to  Lake  Supe- 
rior, via  Fortage  Lake  and  River,  Mich.,  341;  operating  and  care  of  wat<Tway 
from  Keweenaw  Bay  to  Lake  Superior,  via  I'ortage  Lake  and  River,  Mich.,  har- 
bor at  Marquette,  Mich.,  342;  harbor  of  refuge  at  (irand  Marais,  Mich.,  343; 
examination,  3^14. 

In  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  Engineers— 

Manistique  Harbor,  Mich.,  34*1^  Cedar  River  Harbor,  Mich.,  Menominee  Harbor, 
Mich,  and  Wis.,  .345;  Mcn(miinee  River,  Mich,  and  Wis.,  Oconto  Harbor,  Wis., 
3^(6;  Pensankee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  347;  Sturgeon  Bay  unci 
Lake  Michigan  Canal,  Wis.,  348;  operating  and  care  of  Sturgeon  Bay  and  Lake 
Michigan  C'anal,  Wis.,  harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Bay  and 
Lake  Michigan  Canal,  Wis.,  34i);  Ahnapee  Harbor,  Wis.,  Kewaunee  Harbor, 
Wis.,  ;i50;  Two  Rivers  Harbor,  Wis.,  351;  Manitowoc  Harbor,  Wis.,  Sheboygan 
Harbor,  Wis.,  352;  Port  Washington  Harbor,  Wis.,  harbor  of  refuge  at  Milwau- 
kee Bay,  Wis.,  3.'>3;  Milwaukee  Harbor,  Wis.,  354;  Racine  Harbor,  Wis.,  Keno- 
sha Harbor,  Wis.,Ji55;  Waukegan  Harbor,  111.,  356;  Fox  River,  Wis.,  357;  operat- 
ing and  care  of  locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vesseltt  or 
craft  obstructing  or  endangering  navigation,  3o8;  examinations,  359, 


CONTENTS.  VIl 

In  THE  cnAT^r.K  of  Capt.  W.  L.  Maksifaix,  Coiirs  op  Evf;i\Ki:nj^ — 

Chi^:^^o  Hnrbor,  111..  IiV»;  (*:iliiiiiof.  Ifarhor,  III..  Oaliiimrt  Kiv^T.  III.  and  Tinl..  3fil ; 
lllinoiM  liivcr.  HI.,  IM)2;  <)])<M'atin^  :iih1  (':iro  ofLa  (iran^o  Lock  iiiid  l>aiii,  llliuois 
Kiver,  HI.,  lIliiioiH  and  MisMHsij>])i  Canal,  111.,  *M)i;  cxaniinalinnH,  :>(I5. 

In  tiik  ciiaugk  of  Ma.t.  William  Ludlow,  C-oiipn  of  Ex(;iNi:i:iis — 

Miclii^an  ('ity  Hsnbor,  Ind.,  .S6fi;  Sfc.  .IoH»:|di  Harbor.  Mich.,  368;  St.  Josoph  Kivcr, 
Mi(.'h.,  34i!);  South  Haven  Ilnrbor,  Mich.,  Sau^atuck  Harbor,  Mich..  370;  Holland 
(Black  I^akt;)  Harbor,  Mich.,  371 ;  Onind  Haven  Harbor,  Mich..  372;  Muskegon 
Harbor,  Mich.,  373;  Whit«<  Lake  Harbor,  Mich.,  374;  l*cntwati»r  Harbor,  Mich., 
Ludin^ton  Harlior,  Mich.,  375;  ManiHtcc  Harbor,  Mich.,  376;  harbor  of  refuse  at 
Portage  Lako,  xMaiiiHtcc  County,  Mich..  377;  Frankf<»rt  Harbor,  Mich.,  Charlevoix 
Harbor  and  entrance  to  Pine  Lake,  Mi<h.,  378;  Petimkey  Harbor,  Mich.,  379;  Che- 
boygan Harbor,  Mich.,  J^);  Thunder  IJay  Harbor,  Mich.,  Alpena  Harbor  (Thunder 
Bay  Kiver),  Mieli.,  381;  Saginaw  Kiver,  Mich. ,1-182;  harbor  ofrefugo at  Sand  Beach, 
Lake  Huron,  Mich..:^t;  Bhiek  Kiver  at  Port  Huron,  Mich.,  385;  mouth  of  Black 
Eivor,  Mich.,  Clinton  River,  Mich.,  .'ixii;  Rouge  Kiver,  Mich.;  387;  turning  ba.siu 
in  Kouge  Kiver,  Mich.,  examinations,!^. 

In  the  ciiAiuiK  OF  Col.  O.  M.  Pok,  Conrs  of  Exginkkrs — 

Ship  channel  conuocting  the  waters  of  the  (ireat  Lakes  between  Chicago,  Dnluth, 
and  Buffalo.  380;  o])erating  and  care  of  St.  Marv«  Falls  Canal,  Mieh.,  St.  Marvs 
River  at  the  Falls,  Mich.,  390;  Hay  Lake  Channel,  St.  Marys  Kiver,  Mich.,  391 ;  St. 
Clair  Flats  Canal.  Mich..  3U2;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich., 
Grossepoint  Channel,  Mich.,  Detroit  River,  Mich.,  393;  investigation  of  raft  towing 
ou  the  Great  Lakes,  391. 

IXTIIKCIIAKGE  OF  LiKUT.  COL.  .TAUKD  A.  SMITH,  CORPS  OF  EXCil.VRKRS— 

Monroe  Harbor,  Mich.,  Toledo  Harl)or,  Ohio,  395;  PortClintim  Harbor,  Ohio,  396;  San- 
dusky Harbor,  ()hi(»,  397;  Sandusky  River,  Ohio,  Huron  Harbor,  Ohio.  398;  Vermil- 
li«»n  Harbor,  Ohio,  39,9;  Black  Riv<?r  Harlnu*,  Ohio,  Cleveland  Harbor,  Ohio,  400; 
Fairport  Harbor,  Ohio,  401 ;  Ashtabula  Harbor,  Ohio,  402:(Jonneaut  Harbor,  Ohio, 
403;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  404. 

IXTIIE  CHARGE  OF  Ma.T.  E.  H.  RufFNER,  CORPrt  OF  ENGINEERS — 

Erie  Harbor,  Pa.,  401:;  l*r«^s<iue  Ijile  Peninsula,  Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N. 
Y.,  405;  Buftalo  Harbor,  N.  Y..  ttKJ;  Tonawan<la  Harbor  and  Niagara  River.  N.  Y., 
Niagara  River  from  Tonawamla  to  Port  Day  (Niagara  Falls),  N.  Y.,  107;  Wilson 
Harbor,  N.  Y.,  Olcott  Harbor,  N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  408;  examina- 
tion, 409. 

In  tiik  charge  of  Capt.  Dan  C.  Kingman,  Coups  of  Enginekur — 

Charlotte  Harbor,  N.  Y.,  409;  Pultneyville  Harbor,  N.  Y.,  410;  harbor  at  GreatSodus 
Bay,  N.  Y.,  411 ;  harbar  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  412;  har- 
bor at  Sacketts  Harb<»r,  N.  Y.,  examination,  414. 

In  the  charge  of  Capt.  Smith  S.  Lf.acii,  Corps  of  En(Jineeks— 


PACIFIC  COAST. 

In  the  charge  of  Col.  O.  IT.  I^Iknokll,  ('ours  of  ExoiNicEiiS — 
Oakland  Harbor,  Cal.,  419;  examination.  120. 

In  THE  CHARGE  OP  LiECT.  CoL.  W.  H.  H.  I>i:nyat-ri>,  Corps  of  Enginkers — 
Napa  River,  Cal.,  Redwood  Creek,  Cal.,  121:  San  Luis  Obis]»o  Harbor,   Cal.,  422; 


Wilmington  Harbor,  Cal.,  4211;  San  Diego  Harbor,  Cal.,  Ctdorado  ami  Gila  riv 
at  Yiiiii%  Aiix.|  424;  exaiuiuatiou^,  425. 


ers 
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In  thk  cnARGK  of  Ma.t.  W.  II.  IIeukk,  Corps  op  Enginkers — 

S:in  Jo.'Kpiiii  lJiv<»r.  Cal.,  42t);  Mokeliimnc  Kiver,  Cal.,  427;  Sacramento  and  Feather 
rivovH,  Cal.,  428;  Potaluiua  Creek,  Cal.,  Uuiubulilt  Harbor  and  Bay,  Cal.,  429; 
exaiiiinatioiKS,  4ol. 

Ix  THK  ciiAuuK  OP  Capt.  Tiiomas  W.  Symoxs.  Corps  op  Enginkers— 

Coquille  Kiver,  On'«ifon,  432;  Coriuillo  Kivcr,  Ore^jon,  between  Coqnillo  City  and 
Wyrlle  Point,  4:i3:  entran«^e  toCuos  Hay  nnd  Harbor,  Oregon,  434;  Uuipqiia  Kivcr, 
Ore;;on,  numUi  of  Siiisbiw  Kiver,  <)n'j::<m,  tlJo;  Yacjuina  Hay.  Ore<jon,  43<»;  Tillamook 
Hay  and  Har,  Orej^on,  entrance  to  Nehab'm  liiiy,  ()re<»on.  437;  ijpi>er  Snake  Kiver, 
Idaho,  between  Huntin<;t(m  Hridjjfe  and  Seven  Devils  niininj;  district,  Upper  Co- 
lunibia  and  Snake  rivers,  On-jjou  and  Wash..  438;  Cidnmbia  Kiver,  between  liend 
of  Koek  Island  Kapids  and  foot  of  TrieBt  iiapids,  Wasli.,  439;  survey  of  Columbia 
Kiver  from  the  inteniaticnial  boundary  line  to  Koi'k  Island  Ka]>ids,  Wash.,  440; 
Nasel  River,  Wash.,  Willapa  Kiver  and  Harbor.  Wash.,  441;  (irays  Harbor  and 
Chchalis  KMver,  Wa>*li.,  Chdialis  Kiver,  Wash.,  442;  Harbor  at  Olynipia,  Wash., 
Swinoinisb  sl«»n^h.  Wash.,  443;  Puget  Sound  and  its  tributary  waters.  Wash.,  ex.- 
aniinations,  444. 

1\  TlIK  ClfARGK  OP  MaJ.  TiIOS.   H.    HaNDIIURY,  CORPS  OP  ENGINEERS — 

Alrmth  of  Columbia  Kiver,  Oregon  and  Wash.,  417;  Columbia  Kiver,  between  Van- 
couver, Wash.,  and  month  of  Willamette  Kiver,  419;  canal  at  the  Cuseades, 
Columbia  Kiver,  On^gon,  4r»0;  Columbia  and  Lt)wt'r  Willamette  livers  below  Port- 
land, Oretjon,  452;  W^illamc^tte  Kiver  above  Portland,  On-gon,  45.");  Cowlitz  Kiver, 
Wasii.,  Youngs  and  Klaskuine  rivers,  Oregcm,  456;  gauging  waters  of  Columbia, 
Kiver,  Oregon  and  Wash.,  exandnations,  457. 

EXAMINATIONS,     SCKVEYS,     AND      CONTIN(iENCIES     OF     KIVKKS     AND 

HAKHOKS 4.59 

fiUPEKVISION  OK  TIIK  llAKHOK  OK  NEW  VOKK 459 

MISSISSIPPI  KIVKK  (COMMISSION 459 

MISSOUKl  KIVEK  COMMISSION 4(50 

CALIKOKMA  Dr.HKIS  COMMISSION 4(;() 

HAKHOK  LINES 4G1 

Shawa  Cove,  Now  London  Harbor,  Conn.,  Hridgeiiort  Harbor,  Conn., New  York  Har- 
bor an<l  its  adjacent  waters,  401 ;  Savann:ih  Kiver  in  vicinity  of  (piarantine  station 
near  Kort  Pulaski.  Savannah.  ("Ja.,  Alloucz  Hay.  near  Superior,  Wis.,  Oemito  Har- 
bor, Wis.,  Milwaukee  Kiver,  Milwaukee,  W'is.,  Hlack  Kiver  at  Port  Huron,  Mieh., 
St.  Marys  Kiver  at  Sault  Ste.  Marie,  Mich.,  Pi'troit.  Mich.,  Oswego.  N.  Y.,  ports  in 
the  State  of  Washington,  4G2;  Columbia  Kiver  (Youngs  Hay)  uk  Elavul,  Oregon, 
4Ga. 

HKII)(iIN(i  NAVIGAHLK  WATEK'S  OK  THE  Lt\ITED  STATES. 

(I)  Bridge  of  M.'irietta  and  North  (icorgia  Ifailway  Company  across  Tennessee  Kiver 
at  Knoxvillc,  Tenn.,  4ii:>;  (2)  bridge  of  the  St.  Paul,  Minneapolis  and  Manitoba 
Kailway  Company  across  C(dinnbia  K'iver.  Washington,  (3)  bridge  of  the  Chesa- 
peake and  ( diio  Kailroad  (!oni]>any  across  Hig  Sandy  Kiver  at  Catlettsbnrg,  Ky.,  (4) 
bridge  <dthe  Newport  and  Cincinnati  Hridge  (.'oinpany  a<Toss  Ohio  Kiver  at  Cincin- 
nati. (5>  bridge,  of  the  West  Eli/abeth  Hridge  C«»mi»any  across  Monongahela  Kiver 
at  EIi>^abeth,  Pa.,  (ti)  bridge  of  the.  Klorida  Central  and  Peninsular  Kailroad  Com- 
pany across  St.  Marys  Kiver,  tieorgia.  and  Klori<Ia,  4tU;  (7)  bridge  of  the  Southern 
Hridgeand  liailway  Company  acrohsMississip])i  Kivt-rabove  New  Orleans,  La.,  (8) 
bridge  of  the  Occidental  Hri«lge  and  Construction  C«»mpauy  across  Missouri  Kiver 
at  St.  (Jh.'irles.  Mo..  f9»  bridge  of  I  Ik-  Omaha  Hriilge  and  Terminal  Kailway  (.Com- 
pany across  Mis-ioriri  K'iver  between  Council  Hlulls.  Iowa,  an<l  Kast  Omaha,  Nebr., 
(10)  bridge  of  the  Litchlield.  Caiollton  and  Western  Kailroad  Company  across 
Illinois  Kiver  at  C«dumliiaua.IIl..(l  1  )bri«lge  of  the  Homestead  and  Pittsburgh  Hridge 
(.■ompany  across  Monon;<ahela  K'iver  between  Pittsburg  and  Homestead,  Pa.,  {i'2) 
bridge  of  the  Natchitoches  Caue  Kivcr  Hridge  Company  across  Caue  Kivor  at 
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Katcliitoches,  !.».,  (13)  trcRtleand  l)ri<lp«s  of  tlie  Mobile  and  DanpTiin  Island  Rail- 
road and  HiU'lmrCoiiijiany  iVniiLCediir  Point  to  Daiipliin  iHland,  Alabaiiiii,  aorosstlie 
Rhoal  water  between  Mobile  Hay  and  MiHsissippi  Sound,  4(i5;  (1-i)  bridge  of  the 
Yougliiojjheuy  (.'eutral  Knilway  (*oinpany  acrosH  Yoiifyhiogheny  Kiver  in  Fay<'tt« 
County,  Pa.,  (15)  bridge  of  tlie  Stiitt^  Line  Railroad  Company'  acrnHS  Cheat  Rive,r 
at  Point  Marion,  Pa.,  (10)  brid;>:e  of  StaninlnuH  (loiinty,  Cal.,  a<>rosH  San  Joaquin 
Kiver  near  GrayKon,(17)  brid.nr  of  tin*  Pbibuleljjliia  Kelt  Line  Kailroa<l  Company 
across  Frhnkford  Cr«'.i*k,  Philadflpliia,  J*a.,  (bSj  brid<xe  of  the  North  <ia]veHton, 
Houston  and  KauKas  City  liailroad  Company  aero.ss  Diekinson  Itayou,  Tt^xan,  (19) 
briil^eoftheeity  ol"  KewaniKMr,  Wi.s.,  acros-s  Kcwannre  liiver  at  Park  Street,  (20) 
bri<lj5e  of  the  Pennsylvania  Kailroad  Company  aero.ss  llackciisack  Kiver,  New 
.h'rsey,  (21)  bridj^f  of  the  Lake  shore  and  jMii}ii>;an  Southern  Kailway  Company 
aeroHH  Sandusky  Day,  Ohio,  (22)  brid;;()  of  the  ^Jissouri,  Kansas  and  Texas  Kail- 
way  Company  of  Texas  afross  White  Oak  Hayou  at  Houston,  Te^.,  l(>f>;  (2.S)  bridge 
of  the  (.-hesaijeake  antl  Ohio  Kailway  Company  across  (.iauley  Kiver,  West  Vir<rinia, 
(24)  brid^je  of  San  Joacpiin  County.  Cal.,  across  San  .ioa<|nin  Kiver  at  Garwood 
Ferry  cros.sinjr,  (i^-"*)  brid^^c  of  CUcnn  Connty,  C'al.,  across  Sacramento  Kiver  at 
Ibjl  •  City,  (2U)  brid;jj<?of  the  city  of  (.'hicago,  HI.,  acrosssonth  branch  of  ('hieago 
Kiver  at  South  Halsted  Street,  (27)  brid«ie  of  the  Wibuinjjton,  Columbia  and 
Augusta  Kailroad  Company  aiToss  Lumber  Kiver,  North  Carolina,  (28j  bridges  of 
the  itoston  and  Maine  Kailroad  Com))any  across  Charles  Kiver  in  Poston  and  (Jam- 
bridge,  Mass.,  (2J>)  bridge  of  the  city  of  New  York  across  Harlem  Kiver,  New 
York,  at  Hroadway  crossing,  (.'{())  bridge  of  the  Chicag<»  and  Northern  Paeitic 
liai]roa<l  Company  across  west  fork  of  south  hranch  ot  Chieago  l{iv<'r,  in  Chi- 
cago, 111.,  (31)  bridges  of  the  F.ast  Kiver  Bridge  (.*om])any  across  East  Kiver,  New 
York,  between  New  York  and  Brooklyn,  -HIT;  (;.i2)  bridge  of  the  Wabash  Kailroad 
Company  across  Kongo  iifiver  near  Detroit,  Mich.,  ('.VS)  bridges  of  the  F]c»rida 
Central  and  Peninsular  liailroad  Company  on  the  line  of  its  Savannah  extension 
across  Ogeechee,  Altanniha.  and  Sat  ilia  rivers.  Ceoruia.  (.S4)  bridge  of  Whateom 
(■onnty.  Wash.,  across  Nooksack  Kiver  at  Ferndale,  (:?5)  bridge  of  the  city  of 
North  Muskegon,  Mich.,  across  Muskegon  Lake,  (o»3;  bridge  of  tlio  city  of  Mus- 
kegon, Mieh.,  across  Muskegon  Kiver,  Jl»8;  (37)  bridges  of  the  city  of  New 
York  across  Harlem  Kiver  at  Third  avenue,  (o8)  bridge  of  San  .Joa(|uiu  C\>unty, 
Cal.,  across  south  fork  of  Mokelumne  Kiver  at  New  Ho])e  Landing,  (39)  bridge  of 
the  Long  Island  Kailroad  Company  a<'ro8s  Dutch  Kills  Creek  at  Long  Island  (*ity, 
N.  Y.,  (40)  temporary  bridge  of  the  Lynn  and  Hoston  Kailroad  Coinpany  across 
Mystic  Kiver  at  Hoston,  Mass.,  (41)  bridge  of  the  city  of  Milwaukee,  Wis.,  across 
Milwaukee  Kiver,  (42)  bridge  of  the  Mount  Pheasant  and  Seaview  City  Kailroad 
^"'ompany  across  cove  at  Sullivans  Island,  Charleston  Harbor,  South  Carolina.  (43) 
bridge  of  the  Louisville,  St.  Louis  and  Texas  Kailway  Comi»any  across  Salt  Kiver 
near  West  Point,  Ky.,  (44)  bridge  of  the  Harlem  Kiver  and  I'ortchester  Kailroad 
Company  across  Bronx  Kiver  below  West  Farms,  N.  Y.,  (45)  bridtje  of  the 
.Jacksonville,  Tampa  and  Key  West  Kaihvay  Company  across  St.  .Johns  Kiver 
at  foot  of  Lake  Monroe,  Florida,  400;  (4t))  bridge  of  the  Labadieville  Hridge  Com- 
pany across  Bayou  Lafourche  at  Labadievilbi,  La.,  (47)  bridge  of  the  Naj)olcon- 
ville  Bridge  Stock  Company  across  Bayou  Lafourche  at  Naimlecmville,  La.,  (48) 
bridge  of  the  Manchester  and  Angusta  Kailroad  Company  urrosa  Santee  Kiver, 
about  17  miles  below  mouth  of  Congareo  Kiver,  Georgia,  (49)  bridge  of  Orange 
County,  Tex.,  across  Cow  Bayou,  about  6  miles  above  its  conlliieme  with  Sabine 
Kiver,  (50)  bridge  of  the  Tarentum  Bridge  Company  across  Alleghany  Kiver  at 
New  Kensington,  Pa.,  (51)  bridge  of  the  city  of  Boston,  Mass.,  across  I'ort  Point 
Channel  at  Dover  street,  (52)  bridge  of  the  city  of  Milwaukee,  Wis.,  across  North 
Meuomoneo  Canal  at  Sixteenth  street,  (53)  bridge  of  the  city  of  Milwaukee,  Wis., 
across  Kinnickinnic  Kiver  at  Clinton  street,  (51)  bridge  of  Knox  County,  Tenn., 
across  Holston  River  near  Boyds  Ferry,  near  Knoxville,  (5."))  bridge  of  the  .Jack- 
sonville, Tampa  and  Key  AVest  Kailway  ('omi)any  across  Mc(iirls  Creek,  Duval 
County,  Fla.,  (56)  bridg(M)f  the  Jacksonvilh',  Tampa  and  Key  West  Kailway  C'om- 
pany  across  Black  Creek,  Clay  County,  Fla.,  470;  (.57)  bridge  of  the  .Tackso'nville, 
St.  Augustine  and  Indian  Kiver  Kailway  (Jtmijuiny  across  St.  Lucie  Kiver,  Florida, 
(58)  bridge  of  the  Jacksonville,  St.  Augustine  and  Indian  Kiver  Kaihvay  CNuupany 
across  Jupiter  River,  Florida,  (51))  bridge  of  the  Louisville  and  Nashville  Iiailroad 
(Jomnany  across  Kentueky  Kiver  at  Franktort,  Ky.,  (tJO)  bridge  of  the  Chicago 
and  West  Michigan  Kailway  Company  across  St.  ,Joseph  Kiver,  Michigan,  near  its 
mouth,  471;  (61)  bridge  of  the  Pittsburg,  Fort  Wayne  and  Chieago  Kailroad  Com- 
pany acrosssonth  branch  of  Chicago  Kiver  near  Nineteenth  street,  Chicago,  111., 
(62)  bridge  of  Cumberland  County,  Me.,  across  mouth  of  Fore  Kiver,  Portland 
Harbor,  (63)  bridge  of  the  Nashville,  Chattanooga  and  St.  Louis  Kailway  ('om])any 
across  Tennessee  Kiver  at  Johnsouville,  Tenn..  472:  (G-l)  briflge  of  Mobile  County, 
Ala.,  acroHB  Three  Mile  Creek,  (65)  bridge  of  the  city  oi  Frankfort  and  county  of 
Franklin,  Ky.,  aoroas  Kentucky  Kiver,  473. 
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BRIDGES    OBSTRUCTING    NAVIGATION. 

(1)  BriiljLjo  arroRB  Bnifalo  Bayou,  near  IldiiHtoii.  Tox.,  (2)  brul;j«  across  Diclcinson 
Bayou,  TexAK,  47.'{;  (3)  hrul^w  across  Fore  River,  Portland  Harbor,  Maiue,  (4) 
bridge  across  Housatoiiic  River,  between  Stratford  and  Milibrd,  Conu.,  (5)  bridge 
across  Sakoiiiiet  River  at  Tiverton,  R.  I.,  474. 

OCCUPANCY   OF  AND    INJURY   TO   PUBLIC  WORKS   BY  CORPORATIONS 

AND  INDIVIDUALS 475 

MISCELLANEOUS. 

WASHINGTON    AQUEDUCT. 

In  the  charge  op  Col.  Gkorgk  11.  Elliot,  Corp.s  of  Engineers— 

Washington  Aquednct,  475;  increasing  the  water  supply  of  Washington,  D.  C,  478; 
erection  of  iish  ways  at  Great  Falls,  479. 

PUBLIC    BUILDINGS    AND    GROUNDS    AND    WASHINGTON    MONUMENT, 

DISTRICT    OF    COLUMBLV. 

In  the  charge  of  Col.  John  M.  Wilson,  Lieut.  Col.,  Corps  of  Engi- 
neers  480 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  481 ;  correcting  engraved  plates,  printing  and  issuing  of  charts,  483.  Sur- 
veys: St.  Murys  River  from  White  Fish  Bay  to  Dftour  light-house,  »Seneca  Shoal, 
Lake  Erie,  disrharges  of  Niagara  River,  reHurvey  of  the  lake  front  at  Chicago, 
shoal  at  the  mouth  of  the  Niagara  River,  484  ;  St.  Lawrence  River,  485.  Esti- 
mates, water  levels,  48(5. 

CONSTRUCTION  AND  IMPKOVEMENT  OF  ROADS  AND  BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  1*AHK. 

In  the  charge  of  Ma.t.  William  A.  Jones,  Corps  of  Exijinkkrs 486 

MILITARY  AND  OTHER  MAPS 488 

RECONNAISSAN(,ES  AND  EXPLORATIONS. 

OFFirKRS  on  duty  at  iK'sidipiartors  of  military  do])artinonts,  o]»erations  in  Depart- 
ment of  the  MisKonri,  4^<S  ;  upcrations  in  Department  of  tlie  Columhia,  Depart- 
ment (»f  the  Platte,  Department  of  California,  48J). 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SAN(^ES  IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR  MAPS 489 

OFT'^CE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions,  490. 

STATEMENT  SHOWING  RANK  AND  DUTIES  OF  OFFICERS  OF  THE  CORPS 
OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893..  491 

LAWS  AFFECTING  THE  CORPS  OF  ENGINEERS,  FIFTY-SECIOND  C0NGREFM3, 

SECOND  SESSION,  189:^-'1« 619 


C0NTE19TS.  XI 

P  O  R  T  I  F  1  C  A  T  1  ()  X  S,  ETC. 
APPKNDIX  ^o.  1. 

REPORT  OF  LIEUT.  COL.  G.  L.  CJILLKSriK,  CORPS  OF  ENGINEERS. 

Construction  of  gun  and  mortar  battnriesy  New  York  Htu-hor,  600;  guu-lift  battery 
No.  1,  607;  construction  of  torpedo  nhed,  Now  York  Harbor,  617. 

ArPENDIX  No.  2. 

REPORT  OF  COL.  G.  II.  MENDELL,  CORPS  OF  ENGINEERS. 

CoxsTRrcTiON  of  gun  and  mortar  batteries.  San  Francisco  Harbor,  Cal.,  619;  mortar 
battery  No.  1,  622. 

APi^ENDIX  Xo.  3. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 
Construction  of  mining  casemate,  SaTi  Francisco  Harbor,  Cal.,  623. 

APPENDIX  No.  4. 
REPORT  OF  CAinr.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 
Protection  of  the  site  of  Fort  Niagara,  N.  Y.,  625. 

APPENDIX    No.  5. 

REPORT  OF  LIEUT.  COL.  HENRY  M.  KOHERT,  CORPS  OF  ENGINEERS. 

Improvements. — Sea  wall  and  enibankuient  at  Davids  Island,  New  York  Harbor, 
629;  sea  walls  on  Governors  Islaml,  New  York  Harbor,  ()31. 

APPENDIX   No.  6. 

REPORT  OF  MAJOR  CHAS.  E.  L.  1$.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements. — Water  supply  at  Fort  Monroe,  Va.,  635;  sewerage  system  at  Fort 
Monroe,  Va.,  612. 

APPENDIX  NO.  7. 

REPORT  OF  LIEUT.  COL.  W.  R.  KING,  CORPS  OF  ENCUNEERS. 

Post  of  Willets  Point,  New  York  Harbor,  647 ;  United  States  Engineer  Sebool,  Battal- 
lion  of  Engineers,  649;  Engineer  depcit.  ()54 ;  experiments,  656;  statement  of  funds, 
657;  new  appropriations,  estimates,  (i5U.  Ajipendixes:  (A)  programme  of  study 
and  inBtruction  for  sunnner  seiison,  May-Nov<fmber,  1892,  (J60;  (H)  programme  of 
study  and  instruction  for  win t(;r  season,  December,  1892,  to  May,  1893,  662;  (C)  pro- 
gramme of  Btudy  and  instructions  for  summer  season,  June-November,  1893,  665. 
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RIVBKS   AND   nAEBOKS,ET0. 

APPENDIX  A. 

REPORT  OF  IJEUT.  COL.  PETER  C.  HAINS,  CORPS  OP  ENGINEERS. 

Improvemknts. — St.  Croix  River,  Mc,  (>70;  LnbecClmimel,  Me.,  671 :  Moosabec Bar, 
Mo.,  673;  Narragua^us  Rivtjr,  M<^.,  G74;  breakwater  from  Mount  Detiert  to  Porcu- 
piuo  iHlaiid,  Bar  Harbor,  Mo.,  676;  Ha^^adiice  Uiver,  Me.,  681;  Penobscot  River, 
Me.,  682:  Belfast  Harbor,  Me.,  687;  Camden  Harbor,  Me.,  689;  Rockland  Harbor, 
Me.,  GUI;  Kounebec  Riv«r,  Me.,  693;  llarraseeket  River,  Me..  699:  Portland  Har- 
bor, Me.,  701;  Channel  in  Back  Cove,  Portland,  Me.,  705;  Saco  River,  Me.,  70S; 
Kenn^bnnk  River,  Me.,  712;  York  Harbor,  Me.,  714;  Bellamy  River,  N.  H.,  716; 
Cochero  River,  N.  H.,  717;  harbor  of  rc?fiige  at  Little  Harbor,  N.  H.,  719;  remov- 
ing Kunken  vessels  or  craft  obstruct  in«5  or  endanp^ering  navigation,  722. 

Examinations. — Channel  near  Hardys  Point,  below  Pembroke,  Me.,  722:  South 
Pork  of  Bagaduce  River,  Me.,  724;  Viual  Haven,  or  Carv«r  Harbor,  Me.,  725; 
Lincolnville  (Duck  Trap)  Harbor,  Me.,  727;  Frenchs  Beach  Harbor,  Me.,  728; 
Rockland  Harbor,  Me.,  729;  Owls  Head  Harbor.  Me.,  730;  Teliant  Harbor,  Me., 
732;  Georges  River,  Me.,  734;  channel  on  south  side  of  Portland  Harbor,  Me.,  735. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Imi'UOVKMKnts. — Newburyport  Harbor.  Mass.,  739;  Morrimac  River,  MasR.,  742; 
Powow^  River,  Mass.,  745;  Ipswich  River,  Mass..  7-16;  Esf-ex  River,  Mass.,  747; 
harbor  of  refuge,  Sandy  Bay,  (.!ape  Ann.  M.iss.,  748;  01(»uce8t<^r  Harbor,  Mass., 
751;  Manchester  HarboV,  Mass.,  751;  Salem  Harbor,  Mass.,  756;  Lynn  Harbor, 
Mass.,  758;  Winthrop  Harbor,  >iass.,  761;  Mystic  Jind  Mnhlen  rivers,  Mass.,  762; 
jioston  Harbor,  Mass.,  763;  Weymouth  River,  Mass.,  773;  Hiugliam  Harbor,  MasH., 
771;  Scituate  Harbor,  Mass..  776:  Plymouth  Harbor,  Mass.,  778;  Kingston  Har- 
l)or,  Mass.,  781 ;  WelHleet  Harbor,  Mass.,  782;  Provincetown  Harbor,  Mass.,  784 ; 
Chatham  Harbor,  Mass.,  786. 

ExA.MiNATU)N8. — (iloiicester  Harbor,  Mass.,  787;  Vincent  Cove,  Gloucester  Harbor, 
Mass.,  788;  Saugus  River,  Mass..  789;  Chelsea  River,  Mass.,  790;  East  Boston 
Channel,  Mass.,  793;  Neponset  River,  Mass.,  800. 

APPENDIX  C. 

REPORT  OF  CAPT.  W.  H.  BIX  BY,  CORPS  OF  ENGINEERS. 
iMruovKMKNTS. — Harbor  of  refnire  at  Hyannis,  Mass.,  801;  harbor  of  refuge  at  Nan- 


t(m.  Conn.,  847:  removing  snnken  vessels  or  craft  obstrncting  or  endangering 
navigation,  819. 
Examinations. — Woods  I  loll,  .Mass.,  SJM);  Tarpaulin  Cove,  Naushon  Island,  Mass., 
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880;  i^t^nington  Harbor  and  its  entrance,  Conn.,  X9I. 
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APPENDIX  D. 
.  REPOET  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS. 

Improvemknts. — ^Mystic  River,  Conn.,  898;  Thames  River,  Conn.,  901;  Connecticut 
River,  Mass.  and  Conn.,  90G;  harbor  (»f  refuge  at  Duck  iHland  Harbor,  Conn., 
911;  Clint4)n  Harbor,  Conn.,  917;  New  Huvcn  Harbor,  (.'onn.,  919;  breakwaters  at 
New  Haven,  Conn.,  924;  Millbnl  Harbor,  Conn.,  929;  HouKatouic  IMver,  Conn., 
932;  Bridgeport  Har)>or,  Conn.,  9:^;  Black  Hock  Harbor,  (.'onn.,  912;  Saugatuck 
River,  Conn.,  945;  Norwaik  Harbor,  Conn.,  9J8;  Wilson  Point  Harbor,  Conn., 
^0;  Five  Mile  River  Harbor.  Conn.,  9r)2;  Stamford  Harbor,  Conn.,  9r>l;  Harbor 
at  Cos  Cob  and  MlaniuH  Kiver,  Conn.,  958;  Port  Chenter  Harbor,  N.  Y.,  960; 
Larchinont  Harbor,  N.  Y.,  9tj3:  East  C)bester  Cro«*k,  N.  Y..  905;  (iroen port  Harbor, 
-N.  Y.,  969;  Port  Jefferaon  Harbor,  N.  Y.,971;  Huntington  Harbor,  N.  Y.,975;  (Jlcn 
Cove  Harbor,  N.  Y.,  978:  Flushing  Bay,  N.  V.,  980;  Patchogue  River,  N.  Y,,  983; 
Browns  Creek,  Sayville,  N.  Y.,  98(i. 

Examinations. — Wesport  Harbor,  Conn.,  990;  Norwaik  Harbor,  Conn.,  J>91;  Ber- 
rians  Creek,  Long  Island,  N.  Y.,  993;  Southold  Harbor,  Long  iKland,  N.  Y.,  996. 

Harbor  Links. — Shaws  Cove,  New  London  Harbor,  Conn.,  997;  Bridgeport  Harbori 
Conn.,  998. 

APPENDIX  E.        • 
REPORT  OF  LIEUT.  COL.  G.  L.  (HLLESPIE,  CORPS  OF  ENGINEERS. 


removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1076. 
Examinations. — Fort  Pond  Bay,  N.  Y.,  1077;  channel  west  of  KoJibins  Reef  Life 

house  to  connect  the  mouth  of  Arthur  Kill  with  New  York  Harbor,  N.  Y.,  1083. 
Harbor  Links. — New  York  Harbor  au<l  its  adjacent  waters,  1085. 
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Examinations. — Ohio  River  between  Livingston  Point  and  Tennessee  Island,  2404; 
Duck  River,  Tonn.,  2406;  Sequatchie  River,  Tenn.,  2408;  Hiwassee  River,  Tenn., 
2412;  Emory  River,  Tenn.,  2413. 

APPENDIX  B  E. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

Improvements. — Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Beo 
Tree  Shoals,  Ala.,  2419;  operating  and  care  of  Muscle  Shoals  Canal,  Tcuncssee 
River,  2431. 

APPENDIX  P  F. 

REPORT  OF  LIEUT.  COL.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvements. — Ohio  River,  2438;  operating  snag  boats  on  Ohio  River,  2478;  oper- 
ating and  car«  of  Davis  Island  Dam,  Ohio  Kiver,  near  Pittsburg,  Pa.,  2481;  mov- 
able dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  2-78-i;  Mouou^ahcla 
River,  W.  Va.,  and  Pa.,  2488;  operating  and  care  of  locks  and  dams  Nos.  8  and  [), 
Monongahela  River,  2492;  purchase  of  lock  and  dam  No.  7,  Monongahela  River, 
249.');  purch:iseof  lock  aud  dam  No.  6,  Monongahela  River,  Cheat  River,  W.  Va., 
2496;  Allegheny  Kiver,  Pa.,  2498;  dam  at  Herr  iHlaud,  Allegheny  River,  mar 
Pittsburg,  Pa.,  2501;  ice  harbor  at  mouth  of  Muskingum  River,  Ohio,  2502;  Mus- 
kingum  River,  Ohio,  2504;  operating  and  care  of  locks  and  dams  on  Muskingum 
River,  Ohio,  2506. 

Examinations. — Ohio  River  at, or  near  Elizabethtown,  111.,  2518;  harbor  at  P^vans- 
ville,  Ind.,  2520;  Ohio  River  between  Ludlow  and  Covington,  Ky.,  and  Cinciii 
nati,  Ohio,  2523;  Little  Miami  River,  Ohio,  for  ice  harbor,  2525;  Ohio  Kiver 
between  Ironton,  Ohio,  aud  3  miles  along  and  up  the  Ohio  east  of  mouth  of  (luyau 
River,  W.Va., 2527;  Raccoon  River,  Ohio,  2530;  location  of  locks  and  damson 
Ohio  Kiver  between  Davis  Island  Dam  and  the  dams  near  mouth  of  Beaver  Kiver, 
Pa.,  2533;  lock  and  dam  on  Allegheny  Kiver  between  (propoHed)  dam  at  Tarcntuni 
aud  Herr  Island  Dam,  Pa..  2535;  lock  and  dam  on  Allegheny  River  at  or  near 
Tareutum,  Pa.,  2538;  Allegneny  River  from  Glean,  N.  Y.,  to  Warren,  Pa.,  2540. 
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APPENDIX  GO. 
REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS. 

iJiPROVBMENTS.— Falls  of  the  Ohio  River,  at  Louisville,  Ky.,  2643:  Indiaua  Chute, 
Falls  of  the  Ohio  River,  2549;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  2554;  Wabash  River.  Ind.  and  111.,  2559;  White  River,  Ind.,  2667. 

Examinations.— Little  Wabash  River,  111.,  2569;  Embarras  River,  111.,  2673. 

APPENDIX  H  H. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  2577;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,2594:  Elk  River,  W.Va.,  2595;  Gau- 
ley  River,  W.Va.,  2598;  New  River,  Va.  and  W.  Va.,  2603. 

APPENDIX  I  I. 

REPORT  OF  MAJOR  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Trade  water  River,  Ky.,  Lock  No.  2,  Green  River,  at  Rnmsey,  Ky.. 
2606;  Green  River,  above  mouth  of  Big  Barren  River,  Ky.,  2608;  operating  and 
care  of  lock^and  dams  on  Green  and  Barren  rivers,  Ky.,  2609;  Rough  River,  Ky., 
2616 ;  Kentucky  River,  Ky.,  2618 ;  operating  and  care  of  looks  and  dams  on  Kentucky 
River,  Ky.^  2^i2 ;  Licking  River  between  Farmers  and  West  Liberty,  Ky.,  2630 ;  Big 
Sandy  River,  W.  Va.  and  Ky .,  2631 ;  Levisa  Fork  of  Big  Sandy  River,  Ky.,  2635 ;  Tug 
Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2637;  Guyandotte River,  W.Va., 2639; 
Little  Kanawha  River,  W.  Va.,  2641 ;  operating  and  care  of  lock  and  dam  on  Little 
Kanawha  River,  W.  Va.,  2642;  Buckhannon  River,  W.  Va.,  2644. 

Examinations. — Licking  River,  Ky.,  2644;  bar  at  Junction  of  Big  Sandy  and  Ohio 
rivers,  2647. 

PAET  IV. 
APPENDIX  J  J. 

REPORT  OF  MAJOR  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Grand  Marais,  Minn.,  2651 ;  harbor  at  Agate  Bay,  Minn., 
2654;  harbor  at  Duluth,  Minn.,  2657;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2668;  Minnesota  Point  at  Superior,  Wis.,  2673;  harbor  at  Ashland,  Wis., 
2674;  harbor  at  Ontonagon,  Mich.,  2677;  Eagle  Harbor,  Mich.,  2679;  waterway 
from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  2680;  harbor  at  Marquette,  Mich., 
2686;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2689. 

Examination. — Allouez  Bay  and  Nemadji  River,  Wis.,  2692. 

Harbor  Lines. — Allouez  Bay,  near  Superior,  Wis.,  2695. 

APPENDIX  K  K. 

REPORT  OF  MAJOR  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvements. — ^Manistique  Harbor,  Mich.,  2700;  Cedar  River  Harbor,  Mich.,  2701 ; 
Menominee  Harbor,  Mich,  and  Wis.,  2703;  Menominee  River,  Mich,  and  Wis.,  2706; 
Oconto  Harbor,  Wis.,  2708:  Pensaukee  Harbor,  Wis.,  2710;  Green  Bay  Harbor,  Wis., 
2711 ;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2714 ;  operating  and  care  of  Stur- 
geon Bay  and  Lake  Michigan  Canal,  Wis.,  2718 ;  harbor  of  refuge  at  entrance  of  Stur- 
geon Bay  and  Lake  Michigan  Canal,  Wis.,  2719;  Ahnapee  Harbor,  Wis.,  2721 ;  Kewau- 
nee Harbor,  Wis.,  2724;  Two  Rivers  Harbor,  Wis.,  2727;  Manitowoc  Harbor,  Wis., 
2730;  Sheboygan  Harbor,  Wis.,  2733 ;  Port  Washington  Harbor,  Wis.,  2738 ;  harbor  of 
refuge  at  Milwaukee  Bay,  Wis.,  2711:  Milwaukee  Harbor,  Wis.,  2744;  Racine  Harbor, 
Wis., 2748;  Kenosha  Harbor,  Wis.,  2751;  Waukogan HiM-bor,  111.,  2754;  Fox  River, 
Wis.,  2758;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2766;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2777. 

Examinations. — Green  Bay,  Wis.,  from  light-house  to  first  bridge  on  Fox  River, 
2778;  protection  wall  on  canal  at  Kaukauua,  Fox  River,  Wis.,  2779;  harbor  at 
Stookbridge,  Lake  Winnebago,  Wis.,  2782;  harbor  at  Calumet,  Lake  Winnebago, 
Wis.,  2783. 

Harbor  Links. — Oconto  Harbor,  Wis.,  2784;  Milwaukee  River,  Milwaukee,  VJ'\^,, 
2788. 
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APPENDIX  L  L. 

REPORT  OF  CAPT.  W.  L.  MARSHALL.  CORPS  OF  ENGINEERS. 

Improvements.— Chicago  Harbor,  111.,  2791 ;  Calumet  Harbor,  111.,  2810;  Calumet 
River,  111.  and  Ind.,  2815;  Illinois  River,  111.,  2822;  operating  and  care  of  La 
Grange  Lock  and  Dam,  Illinois  River,  lU.,  2830;  Illinois  and  Mississippi  Canal, 
111.,  2832. 

Examinations. — Outer  harbor  at  mouth  of  Calumet  River,  111.,  2846;  Wolf  River 
Harbor,  Ind.,  2850. 

APPENDIX  MM. 

REPORT  OF  MAJOR  WILLIAM  LUDLOW,  CORPS  OF  ENGINEERS. 

Improvements. — Michigan  City  Harbor,  Ind.,  2858;  St.  Joseph  Harbor,  Mich.,  2864; 
St.  Joseph  River,  Mich.,  South  Haven  Harbor,  Mich.,  2870;  Saugatuck  Harbor, 
Mich.,  2874;  Holland  (Black  Lakie)  Harbor,  Mich.,  2877;  Grand  Haven  Harbor, 
Mich..  2879;  Muskegon  Harbor,  Mich.,  2885;  White  Lake  Harbor,  Mich.,  2890; 
Pent  water  Harbor,  Mich.,  2894;  Ludington  Harbor,  Mich.,  2895;  Manistee  Harbor, 
Mich.,  2897;  harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mich.,  2903 ; 
Frankfort  Harbor,  Mich^  2905 ;  Charlevoix  Harbor  and  entrance  to  Pine  Lake, 
Mich.,  2908;  Petoskey  Harbor,  Mich.,  2910;  Cheboygan  Harbor,  Mich.,  2917; 
Thunder  Bay  Harbor,  Mich.,  2920;  Thunder  Bay  River  (Alpena  Harbor),  Mich., 
2922;  Saginaw  River,  Mich.,  2924;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron, 
Mich.,  2931;  Black  River  at  Port  Huron,  Mich.,  2938  j  mouth  of  Black  River, 
Mich.,  2940;  Clinton  River,  Mich.,  2942;  Ronge  River,  Mich.,  2946;  turning  basin 
in  Rouge  River,  Mich.,  2947. 

Examinations. — Hammond  Bay,  Mich.,  2948;  Sebewaing  River,  Mich.,  2950;  Pine 
River  at  St.  Clair,  Mich.,  2954;  Belle  River,  Marine  City,  Mich.,  2956. 

Harbor  Lines.— Black  River  at  Port  Huron,  Mich.,  2958. 

APPENDIX  KK 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements.  — Ship  channel  connecting  the  waters  of  the  Great  Lakes,  between 
Chicago,  Dulnth,  and  Buffalo,  2962:  operating  and  care  of  St.  Marys  Falls  Canal, 
Mich.,  2970;  St.  Marys  River  at  the  Falls,  Mich.,  2991;  Hay  Lake  Channel,  "St. 
Marys  River,  Mich.,  3024:  St.  Clair  Flats  Canal,  Mich.,  3029;  operating  and  care 
of  St.  Clair  Flats  Canal,  Mich.,  3031;  Grossepoint  Channel,  Mich.,  Detroit  River, 
Mich.,  3034. 

Harbor  Lines. — St.  Marys  River  at  Sault  Ste.  Marie,  Mich.,  3037;  Detroit,  Mich., 
3039 

APPENDIX  O  O. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements.— Monroe  Harbor,  Mich.,  3047;  Toledo  Harbor,  Ohio,  3050;  Port 
Clinton  Harbor,  Ohio,  3058;  Sandusky  Harbor,  Ohio,  3061;  Sandusky  River,  Ohio, 
3065;  Huron  Harbor,  Ohio,  3067;  Vermillion  Harbor,  Ohio,  3071;  Black  River 
Harbor,  Ohio,  3072;  Cleveland  Harbor,  Ohio,  3075;  Fairport  Harbor,  Ohio,  3081; 
Ashtabula  Harbor,  Ohio,  3085;  Conncaut  Harbor,  Ohio,  3089;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  3093. 

APPENDIX  P  P. 

REPORT  OF  MAJOR  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa.,  3096;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
3101;  Dunkirk  Harbor,  N.  Y.,  3103;  Buffalo  Harbor,  N.Y.,  3107;  Tonawanda  Har- 
bor and  Niagara  River,  N.  Y.,  3111 ;  Niagara  River  from  Tonawanda  to  Port  Day,  N. 
Y.,3113;  Wilson  Harbor,  N.Y.,  3114;  Olcott Harbor, N.Y.,  3116:  Oak  Orchard  Har- 
bor. N.Y.,  3117. 

Examination. — Dunkirk  Harbor,  N.  Y.,  3119. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Charlotte,  N.  Y.,  3132;  harbor  at  Pultneyville,  N,  Y., 
3136;  harbor  at  Great  Sodus  Bay,  N.  Y.,  3140;  harbor  at  Little  Sodua  Bay,  N.  Y., 
3146;  harbor  at  Oswego,  N.  Y.,  3152;  harbor  at  Sacketts  Harbor,  N.  Y.,  3*166. 

ExAJ^iiNATiON.— Harbor  of  refuge  in  Mexico  Bay,  N.  Y.,  3169. 

Harbor  Lines.— Oswego  Harbor,  N.  Y.,  3178. 
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APPENDIX  R  R. 
REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  3188:  Ogdensburg  Harbor,  N.  Y.,  3190;  break  >yater  at  Rouse  Point, 
Lake  Champlain,  N.  Y.,  3192:  Great  Chazy  River,  N.  Y.,  3194;  Plattsbnrg  Harbor, 
N.  Y.,  3195:  Burlington  Harbor,  Vt.,  3196;  Otter  Creek,  Vt.,  3198;  Ticonderoga 
River,  N.  Y.,  3200;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  3201;  breakwater 
construction  in  Lake  Champlain,  3202. 

Examinations. — North  Hero  Harbor,  Lake  Champlain,  Vt.,  3213;  harbor  at  Adams 
(Tobias)  Landing,  Grand  Isle,  Vt.,  3215. 

APPENDIX  S  S. 

REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Improvement. — Oakland  Harbor,  Cal.,  3217. 

Examination. — Entrance  to  harbor  of  San  Francisco  (Golden  Gate),  Cal.,  3221. 

APPENDIX  T  T.  • 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements.— Napa  River,  Cal.,  3223;  Redwood  Creek,  Cal.,  3225;  San  Luis 
Obispo  Harbor,  Cal.,  3226:  Wilmington  Harbor.  Cal.,  3229;  San  Diego  Harbor, 
Cal.,  3231;  Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  3234. 

Examinations.— Twelve-mile  Creek,  San  Francisco  Bay,  Cal.,  3235;  Alviso  Slough, 
Cal.,  3236;  deep-water  harbor  at  San  Pedro  or  Santa  Monica  Bay,  Cal.,  3238. 

APPENDIX  UU. 

REPORT  OF  MAJOR  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improxt.ments.- San  Joaquin  River,  Cal.,  3265;  Mokelumne  River,  Cal.,  3269;  Sac- 
ramento and  Feather  rivers,  Cal.,  3271;  Petaluma  Creek,  Cal.,  3276;  Humboldt 
Harbor  and  Bay,  Cal.,  3278. 

Examinations. — San  Joaquin  River,  Cal.,  from  Hills  Ferry  to  Firebaughs  Ferry, 
including  closing  of  sloughs  above  Stockton,  3290;  Old  River  Branch  of  San 
Joaquin  River,  Cal.,  3294;  Merced  River,  Cal.,  3297;  Tuolumne  River,  Cal.,  3299; 
Stanislaus  River,  Cal.,  3301 ;  mouth  of  Navarro  River,  Cal.,  3304;  harbor  of  Crescent 
City,  Cal.,  3308;  harbor  at  Yaquina  Bay,  Oregon,  3314. 

APPENDIX  V  V. 

REPORT  OF  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvements. — Coquille  River,  Oregon,  3324;  Coquille  River,  Oregon,  between 
Coquille  City  and  Myrtle  Point,  3329 ;  entrance  to  Coos  Bay  and  Harbor,  Oregon, 
3332 ;  Umpqna  River,  Oregon,  3342 ;  mouth  of  Siuslaw  River,  Oregon,  3344 ;  Yaquina 
Bay,  Oregon,  3357;  Tillamook  Bay  and  Bar,  Oregon,  3368;  entrance  to  Nehalem 
Bay,  Oregon,  3371 ;  Upper  Snake  River,  Idaho,  between  Huntington  Bridge  and 
Seven  Devils  Mining  District  3372 ;  upper  Columbia  and  Snake  rivers,  Oregon  and 
Wash.,  3375;  Columbia  River,  between  head  of  Rock  Island  Rapids  and  foot 
of  Priest  Rapids,  Wash.,  3378;  Nasel  River,  Wash.,  3399;  Willapa  River  and  Har- 
bor, WsMh.,  3402;  Grays  Harbor  and  Chehalis  River,  Wash.,  3408;  Cheh alls  River, 
Wash.,  3414;  harbor  at  Olympia,  Wash.,  3415;  Swinomish  Slough,  Wash.,  3419; 
Puget  Sound  and  its  tributary  waters.  Wash.,  3425. 

Examinations. — Chetco  River,  Oregon,  3429 ;  Rogue  River,  Oregon,  3433 ;  Coos  River, 
Oregon,  3437;  Alsea,  River,  Oregon,  3440 ;  Nestugga  River,  Oregon,  3446;  upper  Co- 
lumbia River,  Wash.,  from  international  boundary  to  Rock  Islands  Rapids,  3452; 
Kootenai  River  from  Fry,  Idaho,  to  international  boundary  line,  3456;  Spokane 
River,  Idaho,  from  Post  Falls  to  Lake  CoBur  d'Alene,  34o8;  Snohomish  River, 
Wash.,  from  its  mouth  to  Lowell,  3462;  Everett  Harbor,  Wash.,  including  mouth 
of  Snohomish  River,  3464:  Nooksack  River  and  Belliugham  Bay,  Wash.,  3468. 

Habbor  Lines.— Ports  in  the  State  of  Washington,  3472. 
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APPENDIX  W  W. 

REPORT  OF  MAJOR  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

Improvements. — Mouth  of  Columbia  River,  Oregon  and  Wash.,  3488;  Columbia 
River  between  Vancouver,  Wash.,  and  mouth  of  Willamette  River,  3503;  canal  at 
the  Cascades,  Columbia  River,  Oregon,  3506;  Columbia  and  lower  Willamette 
rivers  below  Portland,  Oregon,  3515 ;  Willamette  River  above  Portland  and  Yam- 
hill River,  Oregon,  3522;  Cowlitz  River,  Wash.,  3526;  Youngs  and  Klasqnine 

.    rivers,  Oregon,  3527 ;  gauging  waters  of  Columbia  Kiver,  Oregon  and  Wash.,  3528. 

Examinations. — Willamette  River  above  Oregon  City,  Oregon,  3529;  Yamhill 
River  &om  mouth  to  McMinnville,  Oregon,  ^31;  Lewis  River,  Wash.,  from  its 
mouth  to  Speliah  Creek,  3533. 

Harbor  Lines. — Columbia  River  at  Flavel,  Oregon,  3537. 

APPENDIX  X  X. 

REPORT  OF  CAPT.  FREDERICK  RODGERS,  UNITED  STATES  NAVY. 
SuPBRVisiON  of  the  harbor  of  New  York,  3541. 

PAET    V. 
APPENDIX  Y  Y. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

C.  B.  COMSTOCK,  Colonel,  Corps  of  Engineers,  Bvt.  Biie.  G^n.,  U.  S.  A.,  President; 
Charles  R.  Sutbr,  Lieutenant-Colonel,  Corps  of  Engineers.  U.  S.  A.;  O.  H. 
Ernst,  Major,  Corps  of  Engineers,  U.  S.  A. ;  Henry  L.  Whiting,  Assistant  U.  S. 
Coast  and  Geodetic  Survey;  B.  M.  Harrod,  Roberts.  Taylor,  and  Henry  Flad, 
Commissioners, 

Annual  Report  for  Fiscal  Year  bndino  June  30, 1893, 3545. 

Appendix  1. — Note  of  Col.  C.  B.  Comstock,  Corps  of  Engineers,  ott  ''change  of  plane" 
at  Red  River  Landing^  3564. 

Appendix  2.-r-Report  ot  Committee  on  Dredges,  3570. 

Appendix  3. — Report  of  Capt.  Carl  F.  Palfrey,  Corps  of  En^neers,  Secretary  Mis- 
sissippi River  Commission,  3573;  (A)  report  of  Assistant  Engineer  Chas.W.  Stewart 
on  secondary  triangulation  from  Port  Louisa,  Iowa,  to  near  mouth  of  Galena  River, 
m.,  3589;  (B)  report  of  Assistant  Engineer  A.  T.  Morrow,  in  charge  of  topograph- 
ical party  for  season  of  1892,  3600;  (C)  report  of  Assistant  Engineer  A.  T.  Morrow 
on  tertiary  triangulation  and  stone  lines  from  Donaldsonville  to  Head  of  Passes, 
and  precise  levels  from  New  Orleans  to  Head  of  Passes,  3603 ;  (D)  report  of  Assis- 
tant Enjzineer  James  A.Paige  on  precise  levels  from  New  Orleans  to  Head  of 
Passes,  3620;  (E)  report  of  Assistant  Engineer  J.  A.  Ockerson  on  inspection  of 
gauges,  3654;  (F)  highest  and  lowest  gauge  readings  on  Mississippi  River  and  its 
tributaries  and  on  Atchafalaya  River,  1892, 3661 ;  ((j)  highest  and  lowest  and  mean 
highest  and  mean  lowest  stages  of  Mississippi  River  from  Cairo  to  Head  of  Passes, 
1872-18^,  etc.,  3662;  (H)  mean  number  of  days  during  which  the  Mississippi  River, 
from  Cairo  to  Head  of  Passes,  was  between  certain  indicated  heights,  1872-1892, 
etc. ;  (I)  discharge  measurements  on  Mississippi  River  and  its  tributaries  and  on 
Atchafalaya  River,  1892,  etc.,  3663;  (K)  report  of  Capt.  Carl  F.  Palfrey,  Corps  of 
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REPORT 

OF 

THE    CHIEF    OF    ENGINEERS, 

UNITED    STATES    ARMY. 


Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Washington^  D.  C,  September  19j  1893. 

Sir:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30, 1893 : 

officers  of  the  corps  of  engineers. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engineers, 
XJ.  8.  Army,  at  the  end  of  the  fiscal  year  was  121. 

Since  the  last  annual  report  the  corps  has  lost  three  of  its  officers — 
Col.  David  C.  Houston,  who  died  at  New  York  City,  May  18, 1893;  Maj. 
L.  Cooper  Overman,  who  resigned  September  20,  and  Capt.  Edward 
Maguire,  who  died  at  Philadelphia,  Pa.,  October  11, 1892. 

There  were  added  to  the  corps,  by  promotion  of  graduates  of  the 
Military  Academy,  two  additional  second  lieutenants,  July  28,  1892, 
and  five,  June  28, 1893. 

On  the  30th  of  June,  1893,  the  officers  were  distributed  as  follows: 

Commandiug  the  C'orps  of  Eugineers  and  the  Engineer  Department 

Office  of  the  Chief  of  Engineers  and  Light-Honse  Board 

Office  of  the  Chief  of  Engineers 

Board  of  Engineers,  fortifications,  river  and  harbor  works,  California  Ddbris 
Commission,  and  Division  Engineer 

Board  of  Engineers,  Board  of  Ordnance  and  Fortification,  and  Division  Engl- 
N  neer 

Fortifications,  river  and  harbor  works,  and  Division  Engineer 

Board  of  Engineers,  Mississippi  Kiver  Commission,  Division  Engineer,  and 
Board  of  Visitors 

River  and  harbor  works  and  Division  Engineer 

Washington  Aqneduct 

Board  of  Eugineers,  fortifications,  river  and  harbor  works,  and  Board  of  Vis- 
itors   

Public  buildings  and  grounds  and  Light-House  Board 

Fortifications  and  river  and  harbor  works 2 

Mississippi  River  Commission,  Missouri  River  Commission,  and  light-house  dis- 
tricts  

River  and  harbor  works  and  light-house  districts 

Fortifications,  post  of  Willets  Point,  U.  8.  Engineer  School,  and  Battalion  of 
Engineers 

8 
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Fortifications;  river   and  harbor  works,  and  California  Debris  Commission  ....  1 

River  and  harbor  works 30 

River  and  harbor  works  and  Missouri  River  Commission 1 

River  and  harbor  works,  California  Debris  Commission,  and  light-house  district.  1 

Fortifications,  river  and  harbor  works,  and  lijLjht-liouso  districts 2 

Battalion  of  Engineers  and  U.  8.  Engineer  School 14 

River  and  harbor  works  and  Columbian  Exposition 2 

Mississippi  River  Commission 1 

Missonri  River  Commission 1 

Leave  of  absence,  Including  five  graduates  of  the  Military  Academy 7 

Detached,  on  International  Boundary  Commission,  at  Military  Academy,  with 
Light-House  Establishment,  as  military  attaches,  with  Boardof  Commissioners 

of  the  District  of  Columbia,  and  at  headquarters  military  department 20 

121 

The  officers  detached  were  on  duty  as  follows: 

Lieut.  Col.  John  W.  Barlow  and  Lieut.  David  DuB.  Gaillard,  members  of  Inter- 
national Boundary  Commission 2 

Maj.  Oswald  H.  Ernst,  Superintendent  Military  Academy 1 

Maj.  David  P.  Heap,  engineer  third  light-house  district 1 

Maj.  Milton  B.  Adams,  engineer  ninth  and  eleventh  light-house  districts 1 

Maj.  William  R.  Livermore,  engineer  first  and  second  light-house  districts 1 

Maj.  James  C.  Post,  military  attach^  to  the  United  States  legation  at  London..  1 

Capt.  Frederick  A.  Mahan,  engineer  secretary  of  the  Light-House  Board 1 

Capt.  Charles  F.  Powell,  Engineer  Commissioner  of  the  District  of  Columbia..  I 

Capt.  Eric  Bergland,  engineer  fifth  and  sixth  light-house  districts 1 

Capts.  George  McC.  Derby  and    Gustav  J.  Fiebeger,  assistauts  to  the  Engineer 

Commissioner  of  the  District  of  Columbia 2 

Capt.  James  L.  Lusk  and  Lieuts.  Mason  M.  Patrick  and  Charles  S.  Bromwell, 

on  duty  with  Company  E,  Battalion  of  Engineers,  and  at  Military  Academy..  3 
Capt.  Theodore  A.  Bingham,  military  attach^  to  the  United  States  legation  at 

Rome 1 

Lieuts.  Lansing  H.  Beach,  Joseph  E.  Kuhn,  and  Henry  C.  Newcomer,  on  duty 

at  Military  Academy 3 

Lient.  Cftssius  E.  Gillette,  engineer  officer,  department  of  the  Missouri 1 

20 
FORTIFICATIONS. 

During  the  past  fiscal  year  projects  have  been  prepared  for  the  de- 
fense of  Tybee  Eoads  and  the  entrance  of  Savannah  Kiver,  Georgia; 
of  Narragansett  Bay,  Rhode  Island;  of  Charleston,  8.  0.,  and  Pensa- 
cola,  Fla.,  and  a  partial  project  for  the  defense  of  New  Orleans,  La. 

The  complete  projects  have  received  the  approval  of  the  Secretary  of 
War;  and  in  submitting  an  estimate  for  gun  and  mortar  emplacements, 
the  commencement  of  work  on  each  of  these  new  projects  has  been 
contemplated,  as  well  as  the  continuation  of  work  on  projects  hitherto 
prepared.  The  amount  of  this  estimate  is  $1,629,126;  and  this  it  is 
proposed  to  apply  almost  wholly  to  new  works.  While  there  are  bal- 
ances on  hand  from  previous  appropriations,  they  justify  no  reduction 
of  this  estimate,  as  they  pertain  to  the  construction  of  emplacements 
now  progressing.  The  proposed  new  works  are  emplacements  for  three 
12-inch,  seven  10-inch,  and  three  8-inch  guns,  and  four  mortar  batteries. 
Should  these  works  be  authorized,  provision  will  still  not  have  been 
made  for  mounting  all  the  guns  which  the  Ordnance  Department  ex- 
pects to  be  completed  by  the  end  of  the  present  fiscal  year.  Such  ]>ro- 
vision  will  be  lacking  for  five  12-inch  and  thirty-one  8-inch  gnns.  Nor 
can  it  be  hastily  provided.  The  estimate  for  one  disappearing  battery 
for  five  guns  contains  such  amounts  as  these:  25,210  cubic  yards  of  con- 
crete; 26,000  cubic  yards  of  excavation,  and  12,000  of  embankment. 
Evidently  the  element  of  time  can  not  be  disregarded  in  the  construc- 
tion of  fortifications. 
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Funds  hitherto  ai)propriated  have  been  allotted  to  the  construction  of 
emphicements  for  modern  rifled  guns  and  mortars  as  follows: 


Locality. 


Portland,  Me 

Boston,  Mass 

New  York,  N.Y.... 
Washington,  D.  C... 
Hampton  Roads,  Vn. 
San  Francisco,  Cal . . 


Total. 


Giini*. 


>  Mortars. 


12inch. 


10- inch. 


2 
2 


4  , 

3 

2 

G 


20 


8-incIi. 


liUpid 
tire. 


12inch. 


5 


2 


16 
32 


IG 


64 


The  projected  fortifications  at  the  above  localities  and  the  progress 
made  in  their  construction  are  as  follows : 

Portland  Harbor,  Maine. — Officer  in  charge,  Lieut.  Col.  P.  0.  Hains, 
Corps  of  Engineers. 

The  approved  project  for  the  defense  of  this  harbor  contemplates, 
for  the  present,  an  armament  of  eighteen  12-inch  guns  on  lifts,  ten 
10-inch  and  ten  8-inch  guns  on  disappearing  carriages,  forty-eight 
12-inch  mortars,  and  submarine  mines  to  be  operated  from  four  mining 
casemates. 

Under  an  allotment  of  $110,000,  from  the  appropriation  of  July  23, 

1892,  the  construction  of  emplacements  for  two  10-inch  guns  was  com- 
menced early  in  April,  1893,  and  has  been  in  progress  since. 

A  cement  storehouse  of  about  2,000  barrels  capacity,  a  sand  bin, 
and  one  for  broken  stone  have  been  built;  also  a  tramway  from  the 
latter  to  the  site  of  the  battery.  Needed  repairs  to  the  old  buildings 
have  been  made.  A  stone-crushing  plant  is  being  established.  Sites 
for  both  gun  platforms  and  for  one  magazine  have  been  cleared;  the 
site  for  the  second  magazine  is  partly  cleared  and  the  rock  excavation 
for  the  road  back  of  the  emplacements  is  in  progress.  Earth  ob- 
tained in  clearing  the  site  has  been  placed  for  use  as  cover.  Much 
rock  excavation  of  a  difficult  character  has  been  necessary. 

One  mining  casemate  was  completed  during  the  year  at  a  cost  of 
$8,979.75,  and  the  construction  of  two  more  was  commenced  June  1, 

1893.  Both  sites  have  been  cleared  and  the  excavation,  which  is 
almost  entirely  in  rock,  is  progressing. 

Boston  Harbor,  Massachusetts, — Officer  in  charge,  Lieut.  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  with  Capt.  S.  S.  Leach,  Corps  of 
Engineers,  under  his  immediate  orders  until  December  7,  1892. 

The  approved  project  for  the  defense  of  this  harbor  contemplates, 
for  the  present,  an  armament  of  twelve  12-inch  guns  on  lifts,  fifteen 
10-inch  and  five  8-inch  guns  on  disappearing  carriages,  one  hundred 
and  twenty- eight  12-inch  mortars,  and  submarine  mines  to  be  operated 
from  four  mining  casemates. 

At  the  beginning  of  the  year  three  emplacements  for  10-inch  guns 
were  under  construction.  At  one  of  these  the  work  has  been  carried 
nearly  as  far  as  is  practicable  until  the  placing  of  the  platform  is  begun. 
At  the  two  other  emplacements  about  half  of  the  old  masonry  and 
earth  slopes,  which  must  be  displaced  by  the  new  work,  had  been 
removed,  and  about  4,000  cubic  yards  of  concrete  had  been  put  in 
place,  or  sufficient  te  construct  the  masonry  of  about  one-half  of  one 
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of  the  emplacements.     More  than  half  of  the  sand  and  concrete  stone 
needed  for  the  new  work  had  been  collected  and  stored. 

Under  an  allotment  of  $58,000,  from  the  appropriation  of  July  23, 1892, 
the  construction  of  a  fourth  emplacement  for  a  10  inch  gun  was  com- 
menced in  December,  1892.  The  necessary  working  plant  has  been 
collected  and  arranged ;  about  2, 500  cubic  yards  of  earth  has  been  ex- 
cavated and  placed  in  new  embankment.  Contracts  are  in  force  for 
the  delivery  of  the  necessary  concrete  materials,  and  the  receipt  and 
storage  of  sand,  cement,  and  stone  has  begun. 

At  the  beginning  of  the  year  the  construction  of  a  battery  for  six- 
teen 12-inch  mortars  was  in  progress. 

During  the  year  the  masonry  of  this  battery  was  completed  with  the 
exception  of  the  platforms;  and  the  earth  embankment  essentially 
completed  with  the  exception  of  the  final  regulation  and  sodding  of  the 
slopes.  March  14,  1893,  $10,000  was  allotted  from  the  appropriation  of 
February  18, 1893,  for  the  construction  of  platforms  for  four  of  the 
mortars,  which  will  be  shortly  undertaken. 

Two  mining  casemates  have  been  completed,  and  on  May  29, 1893,  an 
allotment  was  made  for  the  construction  of  a  third.  The  necessary  re- 
pairs of  buildings  for  laborers  and  materials  have  been  commenced. 

Narragansett  Bay,  Rhode  Inland. — Officer  in  charge,  Oapt.  W.  H. 
Bixby,  Corps  of  Engineers,  with  Second  Lieut.  W.  W.  Harts,  Corps  of 
Engineers,  under  his  immediate  orders;  Division  Engineer,  Col.  H.  L. 
Abbot,  Corps  of  Engineers. 

The  approved  project  for  the  defense  of  this  bay  contemplates  an 
armament  of  ten  12-inch  guns  on  lifts,  six  10-inch  and  four  8  inch  guns 
on  disappearing  carriages,  eighty  12-inch  mortars,  and  submarine  mines 
to  be  operated  from  two  mining  casemates. 

Funds  were  allotted  September  21  and  October  26,  1892,  for  the  con- 
struction of  the  two  mining  casemates.  Since  those  dates,  arrange- 
ments have  been  completed  for  housing  and  subsisting  the  working 
force  for  one  of  these  casemates  and  a  Targe  proportion  of  the  neces- 
sary excavation  has  been  done.  All  the  cement,  about  one-quarter  of 
the  sand,  and  some  of  the  lumber  required  for  these  works,  have  been 
received. 

New  York  Harbor j  New  York. — Officers  of  the  Corps  of  Engineers  in 
charge:  Col.  D.  C.  Houston,  until  May  18,  1893;  Lieut.  Col.  H.  M. 
Eobert,  since  June  12, 1893;  Lieut.  Col.  G.  L.  Gillespie,  with  First  Lieut. 
J.  G.  Warren  under  his  immediate  orders,  and  Lieut.  Col.  W.  E.  King. 
First  Lieut.  T.  H.  Eees  has  been  under  the  immediate  orders  of  Col. 
Houston  and  Lieut.  Col.  Robert  since  April  5,  1893,  except  from  May 
18  to  June  12,  during  which  period  he  was  temporarily  in  charge  of 
works. 

The  projects  for  the  defense  of  both  the  southern  and  eastern  en- 
trances to  this  harbor  contemplate,  for  the  present,  an  armament  of 
twenty-one  12-inch  guns  on  lilts,  fifteen  10-inch  and  nine  8-inch  guns 
on  disappearhig  carriages,  one  hundred  and  seventy-six  12-inch  mor- 
tars, and  submarine  mines  operated  from  five  mining  casenmtes. 

At  the  beginning  of  the  fiscal  year  there  were  under  construction 
emplacements  for  two  12-inch,  two  10-inch,  and  four  8-inch  guns  and 
thirty-two  mortars.  August  2,  1892,  the  construction  of  an  additional 
emplacement  for  an  8-inch  gun  wiis authorized;  and  Novembers,  1892, 
that  of  an  emplacement  for  a  10-inch  gun,  together  with  two  magazines 
and  two  casemates  for  rapid-fire  guns. 

The  five  mining  casemates  and  one  building  for  the  storage  of  sub- 
marine mining  materials  are  completed  and  a  second  storage  building 
under  construction. 
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Lieat.  Ool.  Robert  reports  as  to  four  emplacements  for  8-iiich  guns: 
The  concrete  work  is  completed  except  the  platforms  and  the  vacant 
space  left  in  front  of  each  emplacement,  to  be  filled  after  the  platforms 
are  built;  the  earth  parapet  of  these  positions  is  completed  except  a 
small  amount  of  grading  and  sodding;  the  terreplein  is  roughly 
graded;  the  ditch  in  the  rear  of  the  battery  is^  excavated  and  paved, 
and  the  rear  earth  slope  is  graded. 

This  officer  also  reports  as  to  the  storage  building  that-the  concrete 
foundation  and  about  half  of  the  lower  of  the  two  stories  are  built. 

Reljitive  to  the  construction  of  the  gun  battery  for  two  12-inch  guns, 
of  one  emplacement  for  a  10-iuch  gun,  one  mortar  battery,  and  one 
storage  building,  Lieut.  Col.  Gillespie  reports:  The  construction  of  the 
masonry  of  the  battery  was  practically  completed  at  the  close  of  the 
fiscal  year.  The  completed  battery  contains  42,410  cubic  yards  of 
masonry  as  follows:  39,013  of  concrete,  1,525  of  large  stone  bedded  in 
concrete,  538  of  cut  granite,  308  of  flagging,  and  1,027  of  finished  pave- 
ment of  superior  and  exterior  sloi)es  and  of  the  floors  of  the  magazines 
and  galleries.  The  average  cost  per  cubic  yard  was  not  quite  $4.71, 
all  contingencies  included. 

The  embankment  of  sand,  which,  resting  against  the  exterior  wall, 
surrounds  the  battery  excepting  at  the  defensible  entrance,  was  also 
completed  during  the  year,  5,185  cubic  yards  of  sand  having  been  de- 
posited therein,  at  a  cost  of  not  quite  22J  cents  per  yard. 

One  12-inch  gun  is  now  mounted  in  this  battery  and  the  manufacture 
and  erection  of  the  mechanism  of  the  second  lift  is  in  progress. 

Toward  the  emplacement  for  one  lOinch  gun  and  adjacent  magazines 
and  casemates  for  rapid-tire  guns  about  2,700  cubic  yards  of  material 
has  been  excavated  for  the  foundations  and  dt^posited  in  the  exterior 
slope,  a  suitable  wharf  and  concrete  plant  nearly  completed,  and  all 
preparations  made  to  commence  the  construction  of  concrete  masonry 
at  an  early  date.  The  allotment  of  $82,000  for  this  work  was  made 
November  8, 1892,  from  the  appropriation  of  July  23,  1892. 

At  the  close  of  the  fiscal  year  the  concrete  masonry  of  the  mortar 
battery  was  completed,  excepting  about  160  feet  of  the  counter-scarp 
wall,  the  sloping  concrete  surface  (for  i)rotecting  the  slopes  from  dam- 
age by  blast)  in  one  pit  and  entrance,  and  the  top  finish  of  the  floors  in 
the  magazines  and  passages.  In  all  26,852  cubic  yards  of  concrete  had 
been  put  in  place  at  an  average  cost,  including  superintendence,  pur- 
chase and  maintenance  of  plant,  and  all  contingencies,  of  $5.20  per 
yard. 

During  the  year  118,478  cubic  yards  of  sand  was  excavated,  hauled, 
and  deposited  in  the  embankments ;  the  total  to  June  30, 1893,  is  127,927 
cubic  yards,  and  the  filling  inside  the  line  of  the  ditch  is  completed, 
excepting  about  5,000  yards.  The  average  cost,  including  all  contin- 
gencies, was  28  cents  per  cubic  yard. 

Proi)er  arrangements  have  been  made  for  drainage  and  a  bombproof 
room  has  been  iirovided  for  the  engine  and  dynamo  of  an  electric-light 
plant  for  the  illumination  of  the  interior  of  the  work. 

During  the  year  an  allotment  of  $20,000  was  m'^de  for  the  construc- 
tion of  eight  of  the  sixteen  mortar  platforms  required  for  the  com- 
pletion of  the  work.  Four  spring-return  mortar  carriages  are  now  in 
readiness  for  mounting  as  soon  as  the  platforms  are  completed. 

The  storage  building  is  completed,  excepting  the  erection  of  an  over- 
head trolley  for  handling  the  heavier  parts  of  the  system,  and  will  fiir- 
uish  adequate  storage  for  all  mining  material  required  for  the  sub- 
mariue  defenses  to  be  operated  from  its  vicinity. 
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Additional  details  of  the  works  of  which  Lieut.  Ool.  Gillespie  is  in 
charge  will  be  found  in  Appendix  No.  1. 

Concerning  the  construction  of  emplacements  for  two  10-inch  and  one 
8-incb  guns  and  of  one  mortar  battery,  Lieut.  Col.  King  reports:  Two 
emplacements  are  completed  as  far  as  the  work  can  be  carried  until  the 
plans  for  platforms  and  interior  walls  are  decided  upon.  The  third  em- 
placement will  reach  a  like  stage  of  completion  during  the  present 
working  season.  During  the  fiscal  year  10,093  cubic  yards  of  concrete 
Avas  laid,  10,628  cubic  yards  of  earth  excavated,  and  4,384  yards  re- 
placed in  embankment. 

The  nature  of  the  site  of  the  mortar  battery  has  necessitate  blasting 
the  magazines  and  mortar  pits  from  the  solid  rock.  Excavated 
material  will  all  be  used  in  the  masonry  and  earthwork  of  the  battery. 
The  excavation  of  rock  is  nearly  completed.  During  the  year  1,939 
cubic  yards  of  rock  has  been  excavated  and  2,166  yards  of  earth  ex- 
cavated and  placed  in  embankment.  One  thousand  eight  hundred  and 
sixty  yards  of  stone  has  been  crushed  for  concrete  and  1,952  yards  of 
concrete  laid.  In  case  of  emergencies  platforms  could  be  laid  and 
mortars  then  mounted  in  the  pits  in  their  present  condition.  But  even 
this  would  be  the  work  of  many  weeks. 

Philadelphia^  Pa. — In  charge  of  Maj.  C.  W.  Eaymond,  Corps  of 
Engineers,  with  Second  Lieut.  A.  M.  D'Armit,  Corps  of  Engineers, 
under  his  immediate  orders;  Division  Engineer,  Col.  H.  L.  Abbot, 
Corps  of  Engineers. 

The  project  for  the  defense  of  Philadelphia  by  high  power-guns  is 
as  yet  unprepared;  but  its  submarine  defense  will  be  by  mines  o^)erated 
from  three  mining  casemates. 

During  the  past  ^3cal  year  the  construction  of  one  casemate  was 
completed  and  a  secx)nd  casemate,  constructed  in  1876,  was  modified 
with  a  view  of  providing  the  additional  cover  rendered  necessary  by 
the  increased  power  of  modern  ordnance.  The  cost  of  constructing 
one  casemate  was  $37,760.13;  of  modifying  the  second  casemate, 
$27,765.56. 

Baltimore^  Md, — In  charge  of  Col.  W.  P.  Craighill,  Corps  of  Engineers. 

The  project  for  the  defense  of  this  harbor  by  batteries  is  under  con- 
sideration. Its  submarine  defense  will  be  by  mines  operated  from  one 
mining  casemate.  An  allotment  for  this  casemate  was  made  January 
6, 1893,  and  the  work  was  essentially  completed  at  the  close  of  the 
fiscal  year. 

Washington,  D.  C. — Officer  in  charge,  Maj.  C.  E.  L.  B.  Davis,  Corps 
of  Engineers,  with  First  Lieut.  G.  A.  Zinu,  Corps  of  Engineers,  under 
his  immediate  orders;  Division  Engineer,  Col.  W.  P.  Craighill,  Corps 
of  Engineers. 

The  approved  project  of  defense  contemplates  emplacements  for 
four  12-inch  guns  on  lifts,  six  10-inch  and  three  8-inch  guns  on  dis- 
appearing carriages,  eight    12-inch  mortars,   and    submarine  mines* 
operated  fiom  two  mining  casemates. 

The  construction  of  emplacements  for  two  8-inch  guns  has  continued 
during  the  fiscal  yeih*.  The  necessary  excavation  has  been  completed 
and  the  mixing  and  laying  of  concrete  for  the  parapet  has  been  in  pro- 
gress. The  concrete  is  mixed  by  machinery,  and  both  the  concrete 
material  and  the  mixed  concrete  are  transferred  in  cars.  The  work 
was  suspended  during  the  past  winter,  which  was  unusually  severe. 

One  mining  casemate,  costing  $15,784.95,  is  now  complete,  the  slopes 
of  the  excavation  made  for  cover  having  been  shai)ed,  soiled,  and 
seeded. 
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Hampton  Roads,  Virginia, — Officer  in  charge,  Maj.  C.  E.  L.  B.Davis, 
Corps  of  Engineers;  with  First  Lieut.  G.  A.  Zinn,  Corps  of  EngineerSj 
under  his  immediate  orders;  Division  Engineer,  Col.  W.  P.  Craighill, 
Corps  of  Engineers. 

The  approved  project  of  defense  contemplates,  for  the  present,  five 
12-inch  guns  on  lifts,  ten  10-inch  guns  on  disappearing  carriages,  thirty- 
two  12-inch  mortars,  and  submarine  mines  operated  from  two  mining 
casemates. 

At  the  beginning  of  the  fiscal  year,  the  ex)n8truction  of  emplacements 
for  two  10-inch  guns  was  progressing  and  is  now  well  advanced.  The 
concrete  for  the  parapet  is  all  in  place  and  about  half  of  the  earthwork 
on  the  front  is  completed.  Under  an  allotment  of  $04,000,  from  the 
appropriation  of  July  23,  1892,  the  construction  of  an  emplacement  for 
a  third  lOinch  gun  was  authorized  December  13,  1892. 

A  track  has  been  built  for  operating  a  steam  railway,  the  necessary 
plant  for  hauling  concrete  has  been  installed,  and  the  mixing  and  lay- 
ing of  concrete  has  been  commenced. 

One  mining  casemate  is  completed,  its  ex)st  having  been  $29,452.  A 
storehouse  for  mining  material  is  also  i>rovided. 

Charleston  Harbor,  South  Carolina, — Ofiicer  in  charge,  Capt.  F.  V. 
Abbot,  Corps  of  Engineers;  Division  Engineer,  Col.  W.  P.  Craighill, 
Corps  of  Engineers. 

The  approved  project  for  the  defense  of  this  harbor  contemplates  an 
armament  of  six  12-inch  guns  on  lifts,  four  lO-inch  guns  on  disappear- 
ing carriages,  sixteen  12-inch  mortars,  and  submarine  mines  to  be 
operated  from  one  mining  casemate. 

During  the  last  fiscal  year  the  mining  casemate  has  been  completed 
at  a  cost  of  $13,100.  % 

San  Francisco  Harbor,  California. — Officers  in  charge.  Col.  G.  H. 
Mendell,  with  Second  Lieut,  C.  A.  F,  Flagler  under  his  immediate 
orders,  and  Lieut.  Col.  W.  H.  H.  Benyaurd,  with  First  Lieut.  C.  L. 
Potter  under  his  immediate  orders,  all  officers  of  the  Corps  of  Engineers. 

The  approved  project  of  defense  contemi^lates,  for  the  present,  eight- 
een 12-inch  guns  on  lifts,  twenty-three  lO-inch,  and  thirteen  8-inch  guns 
on  disappearing-carriages,  fifteen  12-inch,  five  lO-inch,  and  six  8-inch 
guns  oh  non disappearing  carriages,  one  hundred  and  forty-four  12- 
inch  mortars,  and  submarine  mines  operated  from  seven  mining  case- 
mates. 

One  mining  cavsemate  is  completed,  and  two,  while  incomplete,  can 
readily  be  completed  while  in  use. 

Col,  Mendell  has  charge  of  the  construction  of  emplacements  for 
three  lO-inch  guns  on  disappeafing  carriages  and  for  three  lO-inch 
guns  on  nondisappearing  carriages,  and  of  a  battery  for  sixteen  12-inch 
mortars.  Three  of  the  gun  emplacements  are  completed  as  far  as  can 
be  pending  the  adoption  of  service-depressing  carriages;  the  remain- 
ing three  are  practically  ready  for  their  platforms. 

Ground  was  broken  for  the  mortar  battery  on  April  5,  1893.  The 
excavation  for  the  rooms  and  passages  and  the  drainage  over  the  exca- 
vated portion  are  completed.  Concrete  work  is  well  underway. 
Rooms,  passages,  and  one  pit  will  be  completed,  including  platforms  in 
the  latter,  during  the  present  year.  Further  details  of  the  works  un- 
der the  charge  of  Col.  Mendell  are  given  in  Appendix  No.  2. 

Under  an  allotment  of  $72,000  made  November  9,  1892,  from  appro- 
priation of  July  23,  1892,  Lieut.  Col.  Benyaurd  in  February,  1893,  com- 
menced the  construction  of  emplacements  for  two  12-inch  guns  on  non- 
disappearing  carriages.    An  old  wharf  was  repaired  and  extended; 
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Stables  and  workshops  erected;  a  concrete  plant  set  up;  and  contracts 
were  made  for  materials  needed  in  the  construction.  The  excavation, 
commenced  in  February,  continued  until  the  end  of  April,  included 
the  removal  of  old  concrete  and  stone  masonry,  and  amounted  to  6,399 
cubic  yards.  The  natural  site  is  loose  rock,  unfit,  however,  for  con- 
crete. So  far  the  excavation  has  been  for  magazines  and  wingwalls, 
and  has  not  included  that  for  the  parapet.  One  thousand  three  hun- 
dred and  eighty-four  cubic  yards  of  concrete  has  been  placed  in  posi- 
*  tion. 

Lieut.  Col.  Benyaurd  commenced  the  construction  of  a  mining  case- 
mate in  January.  When  doors,  steps,  and  a  surface  drain  have  been 
put  in  the  casemate  will  have  been  completed.  Further  details  as  to 
this  work  are  given  in  Appendix  No.  3. 

Of  the  emplacements  under  construction,  as  above  reported,  two  be- 
ing provided  with  lifts  need  no  additional  platforms,  and  those  for 
twenty  mortars  will  bo  provided  with  platforms  with  funds  appropri- 
ated by  act  of  February  18,  1893.  But  emplacements  for  two  12-inch, 
seventeen  10-inch,  and  five  8-inch  guns,  and  lor  forty-four  12-iiich  mor- 
tars are,  or  during  the  present  working  season  will  be,  ready  for  their 
platforms.  The  guns  and  mortars  will  be  ready  for  all  of  these  by  June 
30,  1894,  and  mounting  these  should  not  be  delayed.  An  estimate  of 
$204,000  is  therefore  submitted  for  gun  and  mortar  platforms. 

An  estimate  of  $51,550  is  submitted  for  the  i)urchase  of  submarine 
mines  and  necessary  api)liances.  As  above  reported,  many  casemates 
have  been  built,  but  cable  and  mines,  with  storage  buildings  and  tanks, 
have  to  be  purchased  or  built,  and  the  amount  estimated  will  enable 
this  preparation  to  be  continued.  The  estimate  of  $50,000  for  needful 
casemates  and  cabl#  galleries,  which  is  submitted,  will  by  no  means 
suffice  for  the  construction  of  casemates  whose  construction  is  pro- 
jected, but  will,  with  the  available  balance,  enable  this  work  to  pro- 
gress with  that  of  the  construction  of  correllated  defenses. 

SITES  FOR  FORTIFICATIONS. 

These  are  acquired  by  condemnation,  purchase,  or  donation,  as  au- 
thorized by  the  act  approved  August  18,  1890. 

louring  the  fiscal  year  payment  has  been  mtwle  for  five  small  lots, 
part  of  the  site  for  mortar  batteries,  and  for  three  lots,  part  of  the  site 
for  a  gun  battery,  at  Grovers  Cliff,  Mass.  About  four  acres  remain  to 
be  acquired  at  these  sites.  Condemnation  proceedings  to  a<iquire  this 
remnant  were  instituted,  but  suspended  on  receipt  of  favoiable  propo- 
sitions to  sell.  The  acceptance  of  these  has  been  authorized,  but  the 
purchase  is  still  incomplete. 

Near  Fort  Wadswortb  four  tracts  having  an  area  of  82  acres,  with 
the  buildings  thereon,  have  been  acquired  by  condemnation.  The  value 
of  this  property  as  adjudged  by  the  court  of  condemnation  in  Novem- 
ber, 1892,  was  $568,000;  and  the  price  paid  by  the  United  States  Jan- 
uary 9, 1893,  was  $599,497.30.  The  excess  of  the  price  paid  over  the 
adjudged  value  includes  costs,  extra  allowances,  interest  for  one  month 
and  fifteen  days  at  G  per  cent,  services  of  district  attorney  and  com- 
missioners, and  expenses  attending  condemnation. 

By  the  act  of  the  legislature  of  the  State  of  New  York,  March  27, 
1893,  jurisdiction  was  ceded  to  the  United  States  over  the  land  acquired 
adjacent  to  the  eastern  side  of  the  Fort  Hamilton  reservation. 

By  act  approved  July  23, 1892,  an  appropriation  of  $  :5,000,  or  so  much 
thereof  as  might  be  necessary,  was  made  "  to  enable  the  Secretary  of 
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War,  in  his  discretioir,  to  purchase  the  land  adjoining  the  Government 
reservation  at  Sandy  Hook,  N.  J.,  now  belonging  to  the  grantees  of  the 
Highland  Beach  Association  of  New  Jersey,  together  with  the  right  of 
way  from  said  land  to  the  main  line  of  the  Central  Railroad  Company 
of  Kcw  Jersey,  together  with  the  rails,  ties,  switches,  and  all  the  rail- 
road equipment  on  said  lands. " 

The  purchase  has  been  made  at  a  cost  of  $25,000;  the  area  acquired 
is  represented  as  being  nearly  28  acres. 

Proceedings  were  continued  looking  to  the  acquisition  of  90.6  acres  at 
Sheridans  Point  below  Washington,  D.  C,  on  the  Potomac  River.  The 
commissioners  first  appointed  to  appraise  this  tract  assessed  it  at  $140 
per  acre.  This  figure  being  considered  excessive,  new  proceedings 
were  instituted.  The  commissioners  under  the  new  proceedings  ap- 
praised the  land  at  about  $150  per  acre.  The  United  States  district 
attorney  was  of  the  opinion  that  no  lower  appraisement  could  be  hoped 
for,  and  hence  the  last  was  accepted  and  the  report  of  the  commission- 
ers was  confirmed  June  10,  1893.  The  award  of  $13,576.87  was  i)aid  in 
July,  1893,  in  conformity  to  the  orders  of  the  United  States  circuit 
court  for  the  eastern  district  of  Virginia. 

A  tract  of  54.05  acres  at  Point  Lobos,  Cal.,  was  condemned,  and  De- 
cember 29, 1892,  the  award  therefor  of  $75,000  and  incidental  expenses 
80  far  reported,  amounting  to  $406.10,  have  been  paid  This  tract  is 
to  be  used  as  a  site  for  part  of  the  defenses  of  San  Francisco. 

At  Cushings  Island,  Portland  Harbor,  Me.,  a  detailed  survey  has 
been  made  to  determine  the  minimum  area  needed  on  that  island  as  a 
site  for  batteries  for  the  defense  of  the  harbor.  The  Secretary  of  War 
has  requested  the  Department  of  Justice  to  institute  proceedings  for 
the  condemnation  of  about  33.4  acres. 

After  payment  is  made  for  the  tracts  at  Sheridans  Point,  Va.,  and 
Cushings  Island,  Me.,  the  balance  of  available  funds  will  probably  not 
exceed  $75,000.  It  is  estimated  that  nearly  1,700  acres  should  be  ac- 
quired at  diiferent  localities  on  the  coast;  much  of  this  land  continues 
to  increase  in  value  from  year  to  year,  and  it  is  to  the  interest  of  the 
Government  that  it  should  be  acquired  at  an  early  date.  Therefore,  an 
estimate  of  $500,000  is  submitted  for  the  purchase  of  sites  for  seacoast 
defenses. 

PROTECTION  OF  THE  SITE  OF  FORT  NIAGARA,  NEW  YORK. 

Officer  in  charge,  Capt.  Dan  C.  Kingman,  Corps  of  Engineers 5  Divi- 
sion Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

Protection  of  site. — Operations  have  been  in  progress  for  the  protec- 
tion of  the  site  of  Fort  Niagara  under  allotments  made  from  the  appro- 
priations for  "sea  walls  and  embankments"  and  preservation  and  re- 
pair of  fortifications.  The  project  provides  for  the  repair  of  the  sea 
wall  along  the  lake  front,  the  construction  of  dikes  of  fascines,  iron 
pickets,  and  stone  along  the  river  and  a  portion  of  the  lake  front,  and 
the  filling  in  behind  these  dikes  along  the  river  front  to  a  height  of  6 
feet  above  low  water,  leaving  a  flat  slope  down  to  the  water.  Above 
this  slope  is  a  level  place  wide  enough  for  a  roadway,  then  a  steeper 
slope  up  to  the  general  level  of  the  site,  the  lower  slope  to  be  protected 
by  a  growth  of  willows  and  the  upper  one  by  sod. 

The  total  amount  expended  under  this  project  to  June  30, 1893,  is 
$29,717.13,  which  has  resulted  in  the  repair  of  the  sea  wall,  the  con- 
struction of  1,711  linear  feet  of  dike  work,  941  feet  of  which  is  along  the 
river^  the  construction  of  a  concrete  breakwater  in  front  of  the- north- 
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west  angle  to  protect  the  wall,  and  in  grading  the  bank  along  the  river 
front  according  to  the  project  for  a  distance  of  941  feet.  The  grading 
was  completed  late  in  the  season,  and,  as  it  was  impossible  to  induce  a 
growth  of  willows  on  this  slope  that  would  be  any  protection  to  it  dur- 
ing the  winter  and  spring  freshets,  it  was  therefore  covered-  with  a 
rough  pavement  of  stone.  This  answers  the  purpose  so  well  that  there 
seems  to  be  no  occasion  to  plant  the  willow. 

July  1,  1892,  balance  unexpended $550.62 

June  30,  1893,  amount  expended  during  fiscal  year 267. 75 

July  1,  1893,  balance  unexpended .' 282. 87 

Amount  (estimated)  required  for  completion  of  existing  x^roject 26, 105. 30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895.  13, 000. 00 

(See  Appendix  No.  4.) 

SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YOItK  HARBOB 

OflRcers  of  the  Corps  of  Engineers  in  charge:  Col.  D.  C.  Houston, 
until  May  18, 1893;  Lieut.  Col.  H.  M.  Robert,  since  June  12, 1893,  and 
First  Lieut.  T.  H.  Rees  has  been  under  the  immediate  orders  of  Col. 
Houston  and  Lieut.  Col.  Robert  since  April  5,  1893,  except  from  May 
18  to  June  12,  dui'ing  which  period  he  yras  temporarily  in  charge  of 
work. 

Davids  Island,  21  miles  distant  by  water  from  the  Battery,  New 
York  City^  is  one  of  the  principal  recruiting  stations  of  the  Army.  On 
the  east  side  of  the  island  was  a  bay  into  which  garbage  and  refuse 
matter  frequently  drifted,  becoming  a  source  of  annoyance  and  possi- 
ble disease  to  the  troops  stationed  there.  Separated  from  the  bay  by  a 
low  sand  beach  was  a  fresh  water  pond,  formerly  used  as  a  water  sup- 
jdy  during  drought,  and  still  used  as  an  ice  pond. 

To  protect  the  pond  from  salt  water,  as  well  as  for  sanitary  reasons, 
the  construction  of  a  sea  wall  in  front  of  this  beach  was  recommended 
in  1883  and  1884.  In  188G  $47,000  was  estimated  as  the  cost  of  a 
masonry  wall  about  980  feet  long,  with  embankment  behind,  the  wall 
to  be  placed  near  low- water  line  and  to  rise  to  12  feet  above  mean 
low-water  level. 

Under  the  appropriation  of  September  22, 1888,  $47,000  was  allotted 
for  this  sea  wall  and  embankment.  Recent  stringent  regulations  pre- 
vent the  deposit  of  garbage  in  this  vicinity;  therefore  a  riprap  wall 
with  dimension  stone  capping  was  substituted  for  the  masonry  wall 
originally  designed,  the  cost  being  less  and  the  wall  equally  effective. 

The  sea  wall  was  completed  in  April,  1890. 

The  wall  and  embankment  are  in  good  condition.  Slight  repair  to  the 
embankment  is  needed  where  heavy  storms  have  washed  away  part  of 
the  earth. 

A  survey  of  the  shores  of  the  island  made  in  June,  1891,  to  prepare 
estimates  of  cost  of  other  needed  sea  walls  upon  this  island  showed  that 
protection  is  needed  at  the  west  shore,  north  of  the  coal  dock.  A  suitable 
sea  wall  with  embankment  at  this  place  is  estimated  to  cost  $30,000. 

Estimates  for  other  sea  walls  were  also  presented,  but  they  are  not 
deemed  of  as  pressing  importance  as  this  one. 

Julyl,  1892,  balanoo  uni^xpended $5,000.00 

Amount  tranefern-tl  to  allotment  for  sea  waU  at  Governors  Island,  New  York      4, 000. 00 

July  1,  1893,  balance  unexpended 1,000.00 

Amount  (estimated )  required  for  completion  of  existing  project 65, 000. 00 

Amountthat  can  beprotitably  expended  in  fiscal  year  ending  June  30,1895..     30, 000. 00 

(See  Appendix  5  A.) 
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SEA  WALLS  AT  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 

OflScers  of  the  Corps  of  Engineers  in  charge:  Gel.  D.  0.  Houston,  un- 
til May  18,  1893;  Lieut.  Col.  H.  M.  Eobert,  since  June  12,  1893,  and 
First  Lieut.  T.  H.  Kees  has  been  under  the  immediate  orders  of  Col. 
Houston  and  Lieut.  Col.  Eobert  since  April  5,  1893,  except  from  May 
18  to  June  12,  during  which  period  he  was  temporarily  in  charge  of 
work. 

The  project  adopted  in  1865  provided  for  inclosing  the  entire  island 
by  a  sea  wall.  Under  an  allotment  made  in  1865  and  other  subsequent 
allotments  and  appropriations  walls  were  built  on  the  south,  southeast, 
east,  northwest,  and  west  sides  of  the  island,  the  latter  being  com- 
pleted in  March,  1892. 

During  the  past  fiscal  year  397.35  linear  feet  of  wall  was  built  on  the 
east  side  of  the  island  to  connect  the  previously  built  wall  with  the 
stone  wharf.  This  completes  the  inclosure  of  the  entire  island.  Rip- 
rap has  also  been  purchased  to  protect  the  foundations  of  the  sea  walls, 
the  masonry  joints  have  been  pointed,  and  a  part  of  the  embankment 
back  of  the  north  wall  has  been  graded  and  sodded. 

With  the  available  funds  additional  riprap  will  be  placed  about  the 
toundations,  the  pointing  will  be  completed  and  the  embankment  close 
to  the  walls  will  be  put  in  order. 

This  will  complete  the  project  for  sea  walls  at  this  place  and  no  fur- 
ther appropriations  will  be  required  at  present. 

July  1, 1892,  balance  unexpended $13, 854. 14 

Transferred  from  allotment  for  sea  wall  at  Davids  Island,  New  York  ...      4, 000. 00 

17, 854. 14 
June  30,  1893,  amount  expended  during  fiscal  year 11, 222. 15 

July  1,  1893,  balance  unexpended 6, 631. 99 

July  1,  1893,  outstanding  liabilities $1,789.00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 3, 434. 00 

5, 223. 00 

July  1,  1893,  balance  available - 1,408.99 

(See  Appendix  5  B.) 

WATER  SUPPLY  AND  SEWERAGE  SYSTEM  AT  FORT  MONROE,  VIRGINIA. 

QflScer  in  charge,  Maj.  Charles  B.  L.  B.  Davis,  Corps  of  Engineers, 
with  Lieut.  George  A.  Zinn,  Corps  of  Engineers,  under  his  immediate 
orders ;  Division  Engineer,  Col.  William  P.  Craighill,  Corps  of  Engineers. 

Water  supply, — ^The  supply  of  water  is  dependent  upon  rain  water 
stored  in  cisterns  and  water  of  inferior  quality  brought  across  Mill 
Creek  in  iron  pipes.  The  importance  of  an  adequate  supply  of  whole- 
some water  within  the  limits  of  the  fortification  can  hardly  be  over- 
estimated. Six  thousand  dollars  was  appropriated  by  the  act  of  Feb- 
ruary 24, 1891,  but  this  amount  was  not  deemed  suflBcient  to  sink  a  well 
to  the  depth  which  it  is  already  shown  must  be  exceeded  to  secure  a 
supply  of  good  water.  A  brief  account  of  previous  attemjits  at  sink- 
ing artesian  wells  at  this  post  and  a  r(5sum6  of  information  collected 
during  the  fiscal  year  are  given  in  the  report  of  the  local  officer,  who 
recommends  that  an  additional  appropriation  of  $14,000  be  made. 

July  1,  1892,  balance  unexpciided $6,000.00 

July  1, 1893,  balance  unexpended 6, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  20, 000. 00 

(See  Appendix  6  A.) 
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Sewerage  system, — Twenty- five  thousand  dollars  was  appropriated  by 
the  act  of  March  2, 1889,  for  a  complete  system  of  sewerage  inside  and 
outside  of  thq  fort..  Bids  received  for  this  work  showed  that  the 
appropriation  was  insufficient  for  the  purpose.  October  29, 1891,  the 
Secretary  of  War  decided  that  two  separate  systems  must  be  con- 
structed, one  by  the  United  States  and  the  other  by  the  hotel  proprie- 
tors and  others  enjoying  the  privilege  of  residence  on  the  reservation. 
Estimates  in  accordance  with  this  decision  of  the  Secretary  of  War 
were  submitted  March  12, 1892,  amounting  to  $46,000,  and  it  was 
recommended  that  an  appropriation  of  that  sum  be  made  for  the 
sewerage  system  in  lieu  of  the  amount  appropriated  by  the  act  of 
March  2, 1889.  The  numerous  reports  of  the  local  officer  in  charge  and 
of  the  commanding  officers  and  post  surgeons  show  the  great  and 
urgent  need  of  this  improvement. 

During  the  fiscal  year  ending  June  30, 1893,  the  subject  of  the  sewer- 
age of  Fort  Monroe,  on  account  of  the  apprehended  danger  of  a  chol- 
era epidemic,  came  up  prominently,  and  a  very  voluminous  official 
correspondence  resulted  therefrom,  a  r^sum6  of  which  will  be  found 
in  the  report  of  the  local  officer. 

September  28,  1892,  the  Secretary  of  War  directed  that  a  plan  for 
the  entire  sewerage  of  the  reservation,  including  military  and  nonmili- 
tary  residents,  be  submitted  as  soon  as  practicable,  with  estimates  of 
cost  of  construction  and  schedules  of  distribution  of  cost  and  expense 
of  running  and  maintenance.  October  26,  1892,  a  plan  was  submitted 
for  a  joint  system  of  sewerage  for  the  entire  reservation,  at  a  total  es- 
timated cost  of  ¥75,000,  with  suggested  regulations  for  the  use  of  the 
system,  estimated  cost  of  maintenance  and  the  draft  of  a  bill  for  the 
preservation,  repair,  and  maintenance  of  the  system,  with  a  project  for 
apportioning  the  cost  based  upon  the  number  of  occupants  of  the  vari- 
ous buildings.  Owing  to  the  failure  of  Congress  to  appropriate  any 
additional  money  or  to  authorize  by  legislation  the  Secretary  of  War 
to  assess  the  nonmilitary  residents  for  their  share  of  the  cost  of  con- 
structing a  system,  no  work  has  been  done,  nor  can  any  be  attempted. 

July  1, 1892,  balance  unexpended $24,902.10 

July  1,1893,  babince  unexpended 24,902. 10 

Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895.  75|  000. 00 

(See  Appendix  6  B.) 

ESTIMATES  OP  APPROPRIATIONS  REQUIRED  FOR  1894-95. 

For  construction  of  gun  and  mortar  batteries $1, 629, 126 

For  construction  of  gun  and  mortar  platforms 264, 000 

For  purchase  of  land  for  fortifications 500, 000 

For  protection,  preservation,  and  repair  of  fortifications 85, 000 

For  preparation  of  plans  for  fortifications 5, 000 

For  protection  of  site  of  Fort  Niagara,  N.  Y 10, 000 

For  sea  walls  and  embankments 34, 300 

For  artesian  well  at  Fort  Monroe,  Va 14, 000 

For  construction  of  sewerage  system  at  Fort  Monroe,  Va 50, 000 

For  purchase  of  submarine  mines  and  necessary  appliances  to  operate 

them  for  closing  the  channels  leading  to  our  principal  seaports 51, 550 

For  needful  casemates,  cable  galleries,  etc.,  from  which  to  operate  sub- 
marine mines  50,000 

2,692,976 


THE   BOARD   OF   ENGINEERS.  15 


THE    BOARD    OF    ENGINEERS. 

The  Board,  as  at  present  constituted,  consists  of  the  following  offi- 
cers of  the  Corps  of  Engineers:  Col.  Henry  L.  Abbot,  Col  C.  B.  Corn- 
stock,  Lieut.  Col.  Henry  M.  Eobert,  and  Lieut.  Col.  G.  L.  Gillespie. 

Th6  late  Col.  D.  C.  Houston  served  as  a  member  of  the  Board  to  the 
date  of  his  decease,  May  18,  1893.  He  was  replaced  by  Lieut  Col. 
Eobert. 

Col.  G.  H.  Mendell,  Corps  of  Engineers,  is  also  a  member  of  the 
Board  when  it  is  acting  upon  matters  pertaining  to  defensive  works 
on  the  Pacific  coast;  and  Col.  W.  P.  Craighill,  Corps  of  Engineers,  is 
a  member  of  the  Board  while  it  is  considering  a  project  for  the  defense 
of  Baltimore,  Md. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  year  by  the  Chief  of  Engineers,  and  the  following  is  a  brief 
summary  of  the  rei^orts  rendered  thereon: 

1892,  July  25.  On  angles  of  elevation  and  azimuth  for  8,  10,  and  12- 
inch  casemate  carriages. 

July  27.  On  the  defense  of  Tybee  Eoads  and  the  entrance  of  Savan- 
nah Eiver. 

August  5.  On  questions  bearing  on  the  improvement  of  the  Harlem 
Eiver  inclosed  by  the  Committee  on  Commerce,  U.  S.  Senate,  to  the 
Secretary  of  War,  June  30, 1892. 

August  21.  On  design  of  Oliver  W,  Johnson  for  a  turtle-back  fort. 

August  30.  On  estimate  of  Lieut.  Col.  P.  C.  Hains,  Corps  of  Engi- 
neers, dated  August  22, 1892,  for  the  construction  of  a  battery  at  Port- 
land Head,  Me. 

August  30.  On  project  of  Maj.  W.  A.  Jones,  Corps  of  Engineers, 
dated  August  8, 1892,  for  a  navigable  pass  through  Sand  Lake  Dam. 

September  13.  On  plans  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  En- 
gineers, for  the  construction  of  two  counterscarp  galleries  for  ditch 
defense  of  mortar  battery  at  Sandy  Hook,  N.  J. 

September  24.  On  working  drawings  of  Capt.  W.  H.  Bixby,  Corps 
of  Engineers,  for  casemate  and  cable  galleries  for  defense  of  Dutch 
Island  Harbor,  Ehode  Island. 

October  13.  On  plan  of  Lieut.  J.  G.  Warren,  Corps  of  Engineers,  for 
construction  of  turntables  to  facilitate  the  handling  of  ammunition  at 
Sandy  Hook,  N.  J. 

October  13.  Eecommending  three  sites  at  which  available  balances 
should  be  applied  for  mining  casemates  and  their  galleries. 

October  18.  Investigation  and  report  on  the  subject  of  the  storage 
of  explosives  in  barges  in  New  York  Harbor. 

October  19.  On  plans  of  the  East  Eiver  Bridge  Company  for  con- 
struction of  two  bridges  over  the  East  Eiver,  New  York. 

October  20.  Submitting  working  drawings  of  a  platform  for  12-inch 
mortars  suited  to  receive  the  new  spring-return  carriage. 

October  28.  On  the  defense  of  Narragansett  Bay. 

November  5.  On  the  application  of  the  East  Eiver  Bridge  Company 
for  the  construction  of  two  bridges  across  East  Eiver,  New  York. 

November  12.  On  working  drawings  of  Lieut.  Col.  S.  JVi.  Mansfield, 
Corps  of  Engineers,  for  constructing  emplacement  for  battery  at  Long 
Island  Head,  Boston,  Mass. 

November  26.  On  retention  of  United  States  land  in  San  Juan  County, 
Washington,  for  military  purposes. 
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Novi5inb<?r  28.  On  metal  for  hold-down  bolts  for  use  in  platforms  for 
Vl'Uu'M  friortatM. 

Uti'AMnhitY  2.  On  report  and  eHtimates  of  Maj.  T.  H.  Handbury,  Corps 
of  VAiy^uwAiVHj  for  making  Hurveys  and  maps  of  sites  for  defenses  on  the 

lU*A'i'M\\}iM'  15,  On  an  ai)p]i<;ation  for  a  lease  of  a  portion  of  La  Costa 
Inland  on  the  Oulfc^iaHt  of  Florida. 

\Uu*AiM\\}i'ir  15.  Drawings  and  estimates  of  emplacements  for  two  8  or 
10  inch  ifnriH  for  the  defenwe  of  New  Orleans,  La. 

Oer^'jnber  17,  On  paper  of  Capt.  J.  G.  D.  Knight,  Corps  of  Engineers, 
relative  U)  thick neHs  of  <;()ver  to  resist  projectiles. 

I>e<'^5niber  .'Ml.  On  modification  by  Lieut.  Col.  P.  C.  Hains,  Corps  of 
KfigiruM^rM,  of  his  proj<MJt  for  a  breakwater  from  Mount  Desert  to  Por- 
cupine Ishuid,  Maine. 

JHli.'i,  Fei)ruary  27.  liexjommonding  localities  at  which  six  mining 
ca84;niat4;H  and  their  cable  galleries  should  be  built. 

March  «5.  On  mining  casemates  at  Great  Hog  Island,  Maine. 

April  29.  May  \),  On  exact  locations  for  mining  casemates  at  Mobile, 
Ala.,  and  PenHii4'X)la,  Kla. 

April  20.  On  the  need  of  Martello  towers  at  Fort  Taylor,  Key  West, 
Fla.,  for  defensive  purposes. 

April  29.  On  the  defense  of  Charleston,  S.  C. 

June 3.  On  site^s  for  an  Hindi  gun  on  a  nondisappearing  carriage, 
and  for  a  12-inch  mortar  at  Fort  Monroe,  Va. 

June  22.  On  sites  for  fortilications  on  Cushings  Island,  Portland 
Harbor,  Maine,  and  the  boundary  of  land  to  be  acquired  for  such  sites. 

June  22.  On  the  defense  of  Pensacola,  Fla. 

hi  the  performance  of  the  duties  of  the  Board' the  following  x>ersonal 
examinations  were  nnide: 

1.  Under  the  orders  of  the  Chief  of  Engineers,  dated  Februaiy  7, 
1893,  the  Hoard  made  an  inK})ection  of  the  defenses  of  Pensacola,  Fla., 
and  Mobile,  Ala.,  on  Ai>ril  6  and  6,  1893,  respectively. 

2.  In  aci^ordance  with  instructions  contained  in  indorsement  of  the 
Chief  of  Engineers,  dated  February  25, 1893,  a  committee  of  the  Board, 
consisting  of  Col.  Henry  L.  Abbot  and  Lieut.  Col.  G.  L.  Gillespie, 
Corps  of  Engineers,  accompanied  by  Capt.  J.  G.  I).  Knight,  Corps  of 
Engineers,  made  an  inspection  of  Cushings  Island,  Portland,  Me.,  on 
•May  19, 1893,  with  a  view  to  define  the  limits  of  the  site  to  be  purchased 
and  the  exact  location  of  the  prox)osed  batteries. 

3.  Under  the  order  of  the  Chief  of  Engineers,  dated  March  8,  1893, 
Cols.  Abbot,  Craighill,  and  Comstock,  and  Lieut.  Col.  Gillespie  made 
an  inspection  of  the  defenses  of  Baltimore,  Md.,  on  June  13,  1893. 

In  addition  to  their  duties  with  Tlie  Board  of  Engineers,  the  indi- 
vidual members  of  the  Board  have  been  otherwise  engaged  as  fol- 
lows: 

1.  Col.  Henry  L.  Abbot,  the  president  of  the  Board,  concluded 
his  duties  in  charge  of  (pertain  experiments  with  torpedoes;  and,  as  a 
member  of  the  boards  to  fix  harbor  lines  for  the  ports  of  Boston, 
Mass.,  and  Oswego,  N.  Y.,  and  to  test  the  working  mechanism  of  a  12- 
inch  gun  lift  constructed  at  San<ly  Flook,  N.  J.  He  has  continued  as 
Division  Engineer  of  the  NortluMiHt  Division;  as  president  of  the  board 
to  establish  liarbor  lines  for  tln^  harbor  of  New  York  and  its  adjacent 
waters,  and  as  a  memlxT  of  the  Honrd  of  Ordnan<'e  and  Fortification. 
He  has  also  served  as  president  of  a  board  for  the  examination  of 
officersof  the  Corps  of  Engineers,  with  a  view  to  promotion;  and  under 
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instructions  from  the  Chief  of  Engineers,  dated  July  30, 1892,  has  in- 
spected tlie  engineering  works  in  charge  of  Lieut.  Cols.  Hains,  Gillespie, 
Smith,  Mansfield,  and  King,  as  well  as  those  of  the  six  district  officers 
of  the  Northeast  Division. 

2.  Col.  0.  B.  Comstock  has  served  as  Division  Engineer  of  the  South- 
west Division;  as  member  of  the  Board  of  Visitors  to  the  U.  S.  Engi- 
neer School;  as  president  of  the  Mississippi  River  Commission;  as 
member  of  the  board  to  establish  harbor  lines  for  the  harbor  of  ^ew 
York  and  its  adjacent  waters;  as  member  of  the  board  to  establish 
harbor  lines  for  the  port  of  Philadelphia;  as  a  member  of  a  board  for 
the  examination  of  officers  of  the  Corps  of  Engineers  with  a  view  to 
promotion,  and  as  member  of  a  board  of  engineer  officers  on  the  im- 
provement of  the  Ohio  River  at  Logstown  Bar.  He  also  repres<3nted 
the  War  Department  at  the  Fifth  International  Congress  of  Internal 
Navigation  at  Paris,  France. 

3.  Lieut.  Col.  Henry  M.  Robert  became  a  member  of  The  Board  of 
Engineers  June  12,  1893,  under  the  provisions  of  paragraph  8,  Special 
Orders  No.  124,  Headquarters  of  the  Army,  Adjutant-General's  Office, 
June  2,  1803,  and  is  the  disbursing  officer  of  the  Board.  He  has  con- 
ducted the  various  works  of  river  and  harbor  improvement  and  of  for- 
tifications under  his  charge,  and  is  a  member  of  the  Board  of  Visitors 
to  the  U.  S.  Engineer  School,  and  of  the  boards  to  consider  and  report 
upon  the  harbor  lines  for  New  York  Harbor  and  its  adjacent  waters, 
and  Stamford  Harbor,  Conn.  He  also  served  as  a  member  of  the  board 
of  engineer  officers  to  consider  and  report  upon  the  proposed  deep- 
water  harbor  at  San  Pedro  or  Santa  Monica  Bay,  and  exercised  super- 
vision over  the  construction  of  bridges  across  the  Tennessee  River  at 
or  near  Knoxville,  and  at  Johnsonville,  Tenn. 

4.  Lieut.  Col.  G.  L.  Gillespie,  in  addition  to  conducting  the  various 
works  of  river  and  harbor  improvement  and  of  harbor  defense,  with 
which  he  was  charged  during  the  year,  has  continued  to  serve  as  a 
member  of  the  Board  of  Visitors  to  the  17.  S.  Engineer  School,  and^as 
a  member  of  the  harbor  line  boards  for  the  harbors  of  New  York,  and 
Stamford,  Bridgeport,  and  Norwalk,  Conn.  He  also  served  as  disburs- 
ing officer  of  The  Board  of  Engineers  and  as  a  member  of  the  board  of 
engineer  officers  to  test  the  working  mechanism  of  a  12-inch  gun  lift 
constructed  at  Sandy  Hook,  N.  Y. 

POST  OF  WILLETS  POINT,  N.  Y. — UNITED  STATES  ENGINEER  SCHOOL —  * 
BATTALION  OF  ENGINEERS — ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers. 

POST  OF  WILLETS  POINT,   NEW  YORK. 

At  the  close  of  the  fiscal  year,  the  garrison  consisted  of  21  commis- 
sioned officers  and  335  enlisted  men,  including  officers  and  noncomis- 
sioned  officers  of  the  general  staff,  student  officers,  and  enlisted  men  of 
the  Hospital  Corps.  This  is  a  loss  of  3  officers  and  18  enlisted  men  in 
strength  over  last  year's  repoit. 

During  the  year  repairs  and  improvements  have  been  made  to  roads, 
sidewalks,  buildings,  and  sewerage. 

The  new  guardhouse  and  repairs  to  quartermaster's  wharf  have  been 
completed,  the  two  banack  buildings  are  nearing  completion,  and  a 
third  has  been  authorized. 
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The  most  important  improvements  still  unprovided  for  are  a  quarter- 
master and  commissary  storeliouse  near  the  wharf,  the  cleaning  out 
of  the  diteh  bounding  the  Government  lands  on  the  southwest,  the 
walling  in  of  the  ice  pond,  and  the  lighting  of  the  post  by  electricity. 

The  drill,  discipline,  instruction,  and  sanitary  condition  of  the  garri- 
son have  been  satisfactory  and  compare  favorably  with  the  attainments 
of  former  years  as  shown  by  the  comparative  statement  in  Appendix. 

UNITED   STATES  ENGINEER  SCHOOL. 

During  the  year,  4  engineer  officers  and  7  infantry  officers  completed 
the  course,  and  1  cavalry,  2  artillery,  and  1  infantry  officer,  who  have 
completed  the  laboratory  duty,  are  still  engaged  in  the  practice  work 
of  planting  and  operating  torpedoes,  which  will  be  completed  October 
1,  1893. 

All  have  manifested  intelligence  and  interest  in  the  work  and  are 
entitled  to  certificates  of  proficiency  in  one  or  more  of  the  branches  they 
have  been  studying  and  practicing. 

BATTALION  OF  ENGINEERS.  . 

The  legal  strength  of  the  Battalion  of  Engineers  is  5  companies  of 
150  men  each,  with  a  sergeant-major  and  a  quartermaster- sergeant, 
and  is  officered  by  details  from  the  commissioned  officers  of  the  corps. 

The  present  strength  is  18  officers  and  418  enlisted  men. 

The  authorized  strength  of  companies  A,  B,  and  0,  which  are 
stationed  at  Willets  Point,  is  133  men  each,  and  of  Company  B,  stationed 
at  West  Point,  N.  Y.,  100  men. 

The  total  losses  from  all  causes  during  the  year  have  been  164,  and 
the  total  gain  135,  making  a  loss  of  19  men. 

The  battalion  has  been  employed  during  the  year  at  engineer,  pon- 
toon and  torpedo  drills,  infantry  drills,  rifle  practice,  photography,  and 
Company  E,  at  West  Point,  has  assisted  in  the  instruction  of  cadets  in 
military  engineering  and  pontoon  drill. 

ENGINEER    DEPOT. 

The  fireproof  storehouse  referred  to  in  last  report  has  been  completed 
and  occupied  with  pontoon,  siege,  and  torpedo  materials  and  appliances. 
It  is  recommended  that  the  balance  of  the  appropriation  for  this  build- 
ing, $2,931.21,  be  applied  to  the  establishment  of  an  electric-light  plant, 
for  lighting  the  public  buildings,  using  such  surplus  machinery  and 
materials  as  are  now  available  and  suitable  for  the  purpose. 

The  small  steam  tug  built  for  planting  torpedoes  has  been  completed 
and  fitted  out  with  the  necessary  hoisting  machinery  and  tackle,  and  is 
now  in  use. 

An  additional  concrete  tank  for  storing  torpedo  cable  has  been  com- 
pleted, ready  for  the  reception  of  the  new  supply  of  cable  recently  con- 
tracted for. 

The  depot  property,  such  as  astronomical  and  surveying  instruments, 
pontoon,  siege,  and  torpedo  materials,  has  been  cared  for  and  the  pur- 
chases, receipts,  and  issues  have  bo^n  made  in  the  usual  manner. 

Experiments  have  been  continued  with  the  Sims-Edison  torpedo, and 
tests  have  been  made  of  explosives,  building  materials,  etc. 
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STATEMENT  OF    FUNDS. 

Congress  has  at  various  times  appropriated  as  follows: 

1.  For  engineer  depot  at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending 

June  30,  1893,  the  amount  of $15, 000. 00 

Expended  and  pledged 15, 000. 00 

2.  For  engineer  depot  at  Willets  Point,  N.  Y.  (no  limit),  for  fireproof 

Btoreuouse,  the  amount  of 16, 000. 00 

July  1,  1893,  balance  available 2, 931. 21 

3.  For  torpedoes  for  harbor  defense,  act  September  22,  1888 : 

July  1, 1892,  balance  unexpended 5, 088. 33 

July  1, 1893,  balance  available 5, 000. 00 

4.  For  torpedoes  for  harbor  defense,  act  March  2,  1889 : 

July  1,  1892,  balance  unexpended 54, 875. 45 

July  1,  1893,  balance  available 16,589.27 

5.  For  torpedoes  for  harbor  defense,  act  of  August  18,  1890: 

July  1,  1892,  balance  unexpended 26,736.35 

July  1,  1893,  balance  available , 24,598.85 

6.  For  torpedoes  for  harbor  defense,  act  February  24,  1891 : 

July  1,  1892,  balance  unexpended 833. 70 

July  1,  1893,  balance  available 83.70 

7.  For  torpedoes  for  harbor  defense,  acts  March  2,  1889,  and  August  18, 

1890  (reallotment  for  purchase  of  submarine  cable) : 

July  1,  1892.  balance  unexpended 74,  961. 12 

July  1,  1893.  balance  available 32,440.52 

8.  For  engineer  depot  at  Willets  Point,  N.  Y.,  for  the  fiscal  year  ending 

June  30, 1894 11,000.00 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1895,  for 
the  engineer  depot  at  Willets  Point,  N.  Y.,  the  following,  viz: 

1.  For  incidental  expenses  of  depot $5,000.00 

2.  For  purchase  of  materials  for  instruction  of  battalion 3, 500. 00 

3.  For  purchase  and  repair  of  instruments 3, 000. 00 

4.  For  purchase  and  binding  of  professional  works  for  lihi  iry 500. 00 

Total 12,000.00 

(See  Appendix  l^o.  7.) 

RIVER   AND    HARBOR    IMPROVEMENTS. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  during  the  last  fiscal  year  were  derived  from 
the  appropriations  by  the  river  and  harbor  act  approved  July  13, 1893, 
and  appropriations  in  the  sundry  civil  acts  approved  August  5,  1892, 
and  March  3, 1893,  for  certain  works  on  account  of  which  contracts 
were  to  be  made  for  completion  as  provided  in  the  acts  of  September 
19, 1890,  and  July  13, 1892,  and  such  balances  of  former  appropriations 
as  were  available. 

A  brief  statement  derived  from  the  reports  of  the  officers  in  charge  of 
the  several  works  hereinafter  given  sets  forth  the  condition  of  each  im- 
provement, the  extent  of  work  performed  during  the  hist  fiscal  year, 
the  amount  expended,  and  estimate  of  amount  required  for  its  com- 
pletion. 

Section  2  of  the  river  and  harbor  act  approved  March  2,  1867,  re- 
quires that  the  Secretary  of  War  shall  annually  submit  to  Congress  a 
fiill  estimate  for  the  entire  and  permanent  completion  of  each  river  and 
harbor  work,  and  of  the  amount  that  can  be  profitably  expended  on 
each  uncompleted  work  in  the  next  fiscal  year. 

Reports  are  appended  of  the  work  accomplished  in  the  removal  of 
wrecks  obstructing  or  endangering  navigation,  as  provided  for  in  sec- 
tion 4  of  the  river  and  harbor  act  approved  June  14,  1880,  and  en- 
larged by  provision  in  the  river  and  harbor  act  of  August  2, 1882. 
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Under  the  authority  given  to  the  Secretary  of  War  in  section  12  of 
the  river  and  harbor  act  approved  September  19, 1890,  harbor  lines  have 
been  established  at  localities  indicated  further  on  in  this  report. 

Examinations  were  made,  whenever  required  by  the  committees  of 
Congress,  of  proposed  bills  authorizing  the  construction  of  bridges  upon 
which  the  views  of  the  War  Department  were  desired.    Of  the  bills  so 
examined,  18  originated  in  the  Senate  and  32  in  the  House  of  Repre- 
sentatives. 

During  the  fiscal  year  examinations  were  made  of  such  plans  and  lo- 
cations as  were  submitted  by  parties  interested  of  bridges  proposed  to 
be  built  over  navigable  waters  subject  to  the  approval  of  the  Secretary 
of  War,  as  authorized  by  acts  of  Congress.  A  brief  statement  is  given 
of  the  action  had  in  such  cases. 

Under  sections  4  and  5  of  tlie  river  and  harbor  act  approved  Sep- 
tember 19,  1890,  persons,  corporations,  or  associations  owning  or  con- 
trolHng  bridges  over  navigable  waterways  of  the  United  States,  which 
are  unreasonable  obstructions  to  the  free  navigation  of  such  waters, 
after  being  given  a  reasonable  opportunity  to  be  heard,  have  been  noti- 
fied to  so  alter  the  bridges  as  to  render  navigation  through  or  under 
them  reasonably  free,  easy,  and  unobstructed.  In  each  case  the  changes 
required  to  be  made  were  specified  in  the  notice,  and  reasonable  time 
was  prescribed  in  wliich  to  make  them.  A  detailed  statement  of  the 
cases  is  given  further  on  in  this  report. 

Reports  made  in  compliance  with  the  requirements  of  section  2  of  the 
river  and  harbor  act  of  July  5, 1884,  and  section  4  of  that  of  August  5, 
1886,  of  instances  in  whicb  piers,  breakwaters,  or  other  works  built  by 
the  United  States  in  aid  of  commerce  or  navigation  are  used,  occupied, 
or  injured  by  a  corporation  or  an  individual,  will  be  found  in  Appendix 
AAA. 

The  engineering  works  in  the  charge  of  this  office  are  arranged  in 
five  divisions,  and  officers  of  the  corps  assigned  as  division  engineers 
to  overlook  the  works,  as  follows: 

West  of  the  Rocky  Mountains:  Pacific  Division,  Col.  George  H. 
Mendell.  Bast  of  the  Rocky  Mountains:  Northeast  Division,  Col. 
Henry  L.  Abbot;  Southeast  Division,  Col.  Wm.  P.  Craighill;  Southwest 
Division,  Col.  Cyrus  B.  Comstock;  Northwest  Division,  Col.  Orlando 
M.  Poe. 

South  Pass  of  the  Mississippi  River, — During  the  fiscal  year  ending 
June  30,  1893,  the  legal  channel  was  maintained  through  the  jetties  at 
the  mouth  of  the  Pass;  but  during  a  period  of  twenty-six  days  (May 
27  to  June  20,  inclusive,  and  June  30)  such  channel  did  not  obtain 
through  the  Pass  itself,  and  for  14  days  (June  5  to  June  18,  inclusive) 
such  channel  did  not  exist  through  the  shoal  at  the  head  of  South  Pass. 

Euks  and  regulations  for  the  use  of  canals. — ^The  act  of  Congress 
approved  September  20,  1888,  authorized  the  Secretary  of  War  to  pre- 
scribe proper  rules  and  regulations  tor  the  administration,  and  use  by 
the  public,  of  the  Des  Moines  Rapids  Canal,  the  St.  Marys  Falls  Canal, 
the  Louisville  and  Portland  Canal,  and  the  St.  Clair  Flats  Canal,  and 
provided  penalties  for  willful  violation  of  such  rules.  Similar  legisla- 
tion was  ena(;ted  by  acts  of  August  11,  1888,  and  September  19,  1890, 
applying  to  the  South  Pass  of  the  Mississippi  River  and  the  Des  Moines 
Rapids  Dry  Dock. 

It  is  desirable  that  similar  authority  should  be  granted  to  the  Secre- 
tary of  War  with  respect  to  M  tin*  canals  owned  and  operated  by  the 
(JoviMiiment,  and  that  tho  willliil  vi<^la(ion  of  such  rules  as  may  bepre- 
sr.riluMl  shouhl  be  dechued  a  uiisileniennor,  and  penalties  th<'refor  be 
providiMl.    The  need  of  rulrs  t^)  govern  the  use  and  navigation  of  these 


RIVER   AND    HARIJOR    IMPROVEMENTS.  21 

works,  and  of  adequat '  provision  foi  their  riifoi  cement,  applies  alike  to 
all  the  canals.  Express  legislation  in  some  cases  indicates  that  Con- 
gressional action  is  necessary  in  all  cases  for  the  snfilcient  and  proper 
enforcement  of  whatever  rules  the  Secretary  of  War  may  promulgate, 
and  difficulty  has  already  arisen  fiom  the  lack  of  authority  to  enforce 
rules  and  regulations  prescribed  for  the  use  of  canals  not  embraced  in 
existing  enactments. 

The  following  draft  of  an  act  similar  in  its  provisions  to  the  acts  above 
referred  to,  and  applying  to  all  United  States  canals  and  similar  works 
of  navigation,  is  proposed  and  urgently  recommended  for  passage  by 
Congress : 

AN  ACT  providing  for  the  estahliHhment  and  enforcement  of  rn1e8  and  re£:uIation8  for  the  use  and 
navigation  of  Uuitud  States  canals  and  siniiiiir  works  of  navigation. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  it  shall  be  the  duty  of  the  Secretary  of  War  to  prescribe 
Biich  rules  and  regulatious  for  the  use,  administration,  and  navigation  of  any  or  all 
canals  and  similar  works  of  navigation  that  now  are,  or  that  hereafter  may  be,  owned, 
operated,  or  maintained  by  the  United  States  as  in  his  judgment  the  public  necessity 
may  require. 

Sec.  2.  That  such  rules  and  regulations  shall  be  posted,  in  conspicuous  and  appro- 
priate places,  for  the  information  of  the  public;  and  every  person  and  every  cori)ora- 
tion  which  shall  knowingly  and  willfully  violate  such  rules  and  regulations,  shall  be 
drcmed  guilty  of  a  misdemeanor,  and  on  conviction  thereof,  in  any  district  court  in 
the  United  States  within  whose  territorial  jurisdiction  such  oft'ense  may  have  been 
committed,  shall  be  i)uni8hed  by  a  fine  not  exceeding  five  hundred  dollars,  or  by  im- 
prisonment (in  the  case  of  a  natural  person)  not  exceeding  six  months,  in  the  disore- 
tion  of  the  court. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

IMPROVEMENT     OF     RIVERS     AND     HARBORS     IN     MAINE     AND     NEW 

HAMPSHIRE. 

This  district  was  in  the  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps 
of  Engineers. 

i.  St.  Croix  River^  Maine. — An  examination  and  survey  of  the  St, 
Croix  River  were  made  under  the  provisions  of  the  river  and  harbor  act 
of  August  11,  1888,  and  the  reports  on  same  were  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1890  (page  4G3).  The 
available  depth,  at  mean  low  water,  over  the  shoals  was  found  to  be 
from  6.5  to  9.5  reet,  and  in  the  upper  part  of  the  harbor,  at  Calais,  but 
1.5  feet.  The  channel  was  also  narrow.  In  the  report  on  the  survey  it 
was  proposed  to  obtain  a  channel  12  feet  deep  at  mean  low  water,  with 
a  general  width  of  200  feet,  but  narrowed  to  150  and  100  feet  at  the 
upper  end.  Such  an  improvement  would  enable  steamboats  to  reach 
landings  at  the  upper  end  of  the  harbor,  and  would  allow  large  lumber 
vessels  to  fully  load  at  the  wharves  instead  of  having  to  drop  down- 
stream about  4  miles  to  complete  their  cargoes. 

An  appropriation  of  $35,000  was  made  by  act  approved  Septem- 
ber 19, 1890,  coupled  with  the  proviso  *^  that  the  government  of  the  Do- 
minion of  Canada  shall  expend  a  like  sum  in  the  improvement  of  said 
river.'' 

No  work  has  yet  been  done,  pending  action  by  the  Dominion  govern- 
ment, and  none  of  the  appropriation  has  been  expended. 

July  1,  1892,  balance  uncxpendod $35,000/0 

July  1,  1893,  balance  unexpended 35,000X0 

Amount  (estimated)  required  for  completion  of  existing  project 245,000.00 

Submitted  in  compliance  with  requircmeuts  of  sections  2  of  river  aud 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  1.) 
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Z  Luhec  Channel,  Maine. — This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Oanipobello  Island,  Dominion  of 
Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  water, 
and  but  2  feet  at  low  water  of  spring  tides. 

The  project,  adopted  in  1879,  and  subsequently  modified,  was  for  a 
cliiumel  275  feet  wide,  300  feet  wide  in  the  bends,  and  12  feet  deep  at 
mean  low  water. 

The  expenditures  to  June  30, 1892,  amounted  to  $168,954.42. 

There  were  no  expenditures  during  the  fiscal  year  just  ended. 

At  the  close  of  the  fiscal  year  1891  the  project  had  been  practically 
completed,  and  no  work  has  been  done  since. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
]  890,  an  examination  of  Lubec  Channel  was  made,  and  the  report  was 
X)ublished  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1801 
(page  616). 

July  1,1892,  balance  unexpended $45.58 

July  1,1893,  balance  unexpended 45.68 

(See  Appendix  A  2.) 

3.  Moosabec  Bar^  Maine. — Before  the  improvement  was  commenced 
the  entrance  at  the  eastern  end  of  Moosabec  keacb  was  difficult,  the 
channel  being  crooked,  with  ledges  on  either  hand.  The  direct  entrance 
was  obstructed  by  a  bar  on  which  the  depth  was  only  about  6  feet  at 
niean  low  water. 

The  project,  adopted  in  1881,  provided  for  a  channel  14  feet  deep  at 
niean  low  water,  and  not  less  than  200  feet  wide,  through  the  bar  at 
the  eastern  entrance  to  the  reach.  In  1888  the  project  was  extended 
to  provide  for  widening  the  14  foot  channel  to  300  feet,  for  removal 
of  ledges  obstructing  the  channel,  and  for  the  construction  of  a  small 
breakwater  to  divert  cross  currents. 

Tlie  expenditures  to  June  30, 1892,  were  $60,418.77.  At  the  latter  date 
tlu^.  300-foot  channel  had  been  completed  to  the  full  projected  width 
and  depth,  the  breakwater  had  been  built,  and  a  small  quantity  of  ledge 
had  been  removed. 

The  expenditures  during  the  past  year  amounted  to  $374.88.  A  con- 
tract was  made  December  23, 1802,  for  excavating  ledge  obstructing  the 
western  approach  to  the  dredged  channel.  The  depth  over  the  ledge  is 
to  be  made  10  feet  at  mean  low  tide,  and  the  present  contract  covers 
the  excavation  of  about  1,000  cubic  yards,  measured  in  place.  The  con- 
tractor began  work  about  the  1st  of  June,  1893;  at  the  close  of  the 
fiscal  year  1893  the  work  was  not  sufficiently  advanced  to  be  of  prac- 
tical benefit  to  commerce. 

The  benefits  derived  from  the  improvement  are  not  local,  the  thor- 
oughfare being  extensively  used  by  coastwise  vessels,  both  as  a  harbor 
of  refuge  and  as  a  sheltered  route. 

July  1, 1892,  balance  nuoxponded $9,581.28 

Amonnt  apjiropriated  by  act  approved  July  13,  1892 15, 000. 00 

24, 581. 28 
June  30, 1893,  amount  expended  during  fiscal  year 374. 88 

July  1,  1893,  balance  unexpended 24,206.86 

July  1,1893,  outstanding  iiabilitiea $150.00 

July  1, 1893,  amount  covered  by  unronipletod  contracts 13,363.35 

13,613.35 

July  1,  1893,  balance  available 10,698.00 
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'AmouDt  (estimated)  required  for  confipletioii  of  existing  project $65,000.00 

Amount  that  can  be  profitably  expended  in  fiHcalyeiEir  ending  June  30, 1895    25, 000.00 
Sul>mitted  in  compliance  with  requii-ement**  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  3.) 

4.  Narraguagtis  Eiver,  Maine. — The  obstructioii  to  navigation  con- 
sisted in  a  bar  at  the  mouth  of  the  river,  over  which  there  was  a  navi- 
gable depth  of  less  than  0  feet  at  mean  low  water,  and  less  than  4  feet 
at  extreme  low  water. 

The  project  for  improvement  is  to  dredge  a  channel  not  less  than  200 
feet  wide,  having  11  feet  depth  at  mean  low  water  from  the  deep  water 
of  the  bay  to  Long  Point,  and  a  depth  of  9  feet  from  thence  to  the 
anchorage. 

The  expenditures  to  June  30, 1892,  amounted  to  $27,463.42. 

At  the  latter  date  there  had  been  dredged  an  11 -foot  channel  from 
the  deep  water  in  the  bay  in  toward  the  new  steamboat  wharf,  90  feet 
wide,  with  a  space  in  front  of  the  wharf  300  feet  wide.  From  the  uew 
steamboat  wharf  to  the  old  one  near  Long  Point  the  channel  was  100 
feet  wide,  with  a  turning  basin  in  front  of  the  old  wharf  300  feet  wide. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1893, 
amounted  to  $80.30.  No  work  was  in  progress  during  the  year.  Pro- 
posals for  dredging  were  opened  October  3,  1892,  and  again  November 
16, 1892,  but  each  time  all  bids  were  rejected,  the  prices  being  high. 
The  work  will  be  again  advertised. 

July  1,  1892,  balance  unexpended $36.58 

Amount  appropriated  by  act  approved  J  uly  13,  1892 7, 500. 00 

7, 536. 58 
Jane  30, 1893,  amount  expended  during  fiscal  year 80. 30 

July  1,  1893,  balance  unexpended 7, 456. 28 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 15,  000. 00 

Amonntthatcanbu  profitably  expended  in  fiscal  year  ending  June  30, 1895    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  4.) 

5.  Breakwater  from  Mount  Desert  to  Porcupine  Island^  Bar  Harbor^ 
Me. — The  anchorage  in  front  of  the  town  of  Bar  Harbor,  as  well  as 
the  wharves  at  which  steamers  land,  is  exposed  to  storms  and  seas 
from  southerly  directions,  at  times  rendering  the  anchorage  insecure, 
and  the  landing  of  passengers  and  freight  at  the  wharves  difficult. 

The  original  project  was  to  construct  a  riprap  breakwater  in  a  direct 
line  from  Porcupine  Island  to  Dry  Ledge,  and  thence  to  within  a  short 
distance  of  Mount  Desert  Island.  The  direction  of  that  portion  west 
of  Dry  Ledge  was  afterward  slightly  changed,  so  that  the  westerly  end 
of  the  breakwater  would  be  somewhat  farther  to  the  southward.  In 
January,  1893,  the  project  was  again  amended,  and  now  provides  for  a 
breakwater  on  the  direct  line  first  proposed,  but  somewhat  shorter, 
terminating  at  a  distance  of  about  600  feet  from  the  low-water  line  on 
Mount  Desert  Island,  reducing  the  estimated  cost  to  somewhat  more 
than  one-half  that  of  the  project  of  1890,  but  answering  all  needful  re- 
quirements. 

The  expenditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1892,  amounted  to  $34,205.37.  At  that  date  30,473  tons  of  stone  had 
l)een  deposited  in  that  part  of  the  breakwater  between  Porcupine 
Island  and  Dry  Ledge. 
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Tli«»  (»\pcn<litnres  during  the  fiscal  year  just  ended  were  $19,930.55. 
Ah  a  r«»sult  that  jKirt  of  the  work  between  Porcupine  Island  and  Dry 
Lrd^e  has  b(»en  coni])leted.  AVork  was  commenced  on  the  part  west 
of  Dry  Ledge,  an<l  9,921  t^ns  of  stone  lias  been  deposited. 

It  is  reported  by  masters  of  vessels  that  the  work  thus  far  done  has 
been  of  great  benefit, 

July  1,  1892,  balance  unexpended $65,794.63 

A tiioiint  appropriated  by  act  approved  July  13,1892 50,000.00 

115,  794. 63 
JiiiM*  30,  1893,  anionnt  expended  during  fiscal  year 19, 330. 55 

July  1,  1893,  balance  unexpended 9^,464.08 

July  1,  1893,  outBtandiug  liabilities $636.06 

July  1,  1893,  amount  covered  by  uncompleted  contracts 46,639.50 

47,275.55 

July  1,  1893,  balance  available 49,188.58 

{Amonnt  (estimated)  required  for  completion  of  existing  project 270,200.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^5    50, 000.00 
Submitted  in  compliance  with  requirements  of  sections  1  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  5.) 

6.  Bagaduce  River j  Maine. — The  Bagaduce  is  a  small  stream  that 
enii)ties  into  Penobscot  Bay  at  Castine,  Me.  The  upper  part  of  the 
river  divides  into  two  branches,  one  called  Northern  Bay,  and  the  other 
South  Bay.  Northern  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of 
water  of  about  700  acres  in  area,  the  bottom  of  which  for  the  greater 
part  is  bare  at  low  tide.  There  is  a  narrow  channel  that  runs  from 
Bridges  Point  to  Bowdens  Wharf,  which  has  a  depth  of  less  than  2  feet 
and  is  obstructed  by  ledges  near  Winslows  Island.  The  South  Bay  is 
obstnicted  by  ledges  at  Johnsons  Narrows.  A  project  for  the  improve- 
ment of  the  Northern  Bay  was  adopted  in  1890,  which  has  for  itft  ob- 
ject the  securing  of  a  channel  100  feet  wide  and  6  feet  deep  at  mean 
low  tide,  from  Bridges  Point  to  Bowdens  Wharf,  at  an  estimated  e^st 
of  $45,000.  It  is  also  intended  to  remove  a  small  quantity  of  rock  ob- 
structing the  southern  channel  at  Johnsons  Narrows,  at  an  estimated 
cost  of  f  1,875. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 1892, 
amounted  to  $100,  w  hich  were  for  preparation  of  plans,  etc.  No  work 
ha<l  been  done,  the  amount  available  at  that  date  not  being  sufficient  to 
a(!Complish  enough  to  be  of  any  material  benefit. 

The  expenditures  during  the  vear  ending  JuneSO,  1893,  were  $110.72, 
making  the  total  ex]>cn<litures  $219.72.  A  contract  was  made  in  Jan- 
uary, 1893,  for  dredging  a  channel  6  feet  deep  at  mean  low  tide,  and 
40  feet  wide,  from  Bridges  Point  to  Bowdens  Wharf,  removing  all  ma- 
terial except  ledge,  the  work  to  be  done  during  the  present  season. 

July  1,  1892,  balance  unexpended $6, 900. 00 

Amount  appropriated  by  act  approved  July  13,  1892 5,000.00 

11,900.00 
J une  30,  1893,  amonnt  expended  during  fiscal  year 119. 72 

July  1, 1893,  balance  unexpended 11, 780. 28 

July  1, 1893,  amount  covered  by  uncompb^lcd  contracts 10, 500. 00 

July  1,  1893,balance  available 1,280.28 
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(Amount  (estimated)  rofjiiire  1  Cot  completion  of  rxistins;  proj«'ot $34,875.00 

J  Amount  tluit  can  l)epioliiul>ly  fxprndcd  in  ti  8cu  1, year  end  in;^  June  30, 1895    25,  000.00 
Submitted  in  complinnce  with  re([uirem('nt8  of  8(^etion.s  2  of  river  and 
harbor  acts  of  18(50  and  I807andof8andiy  civil  act  of  March  3,1893. 

(See  Appendix  A  6.) 

7.  PenobHcot  River^  Mai7ie. — ^The  improvement  of  the  Penobscot  Eiver 
was  first  undertaken  in  1870,  the  project  being  for  a  channel  not  less 
than  150  feet  wide,  12  feet  deep  at  low  tide,  as  far  up  as  Bangor.  At 
that  time  the  channel  was  shoal  and  dangerous. 

At  Bangor  the  depth  did  not  exceed  about  6  feet  at  lowest  stages, 
and  navigation  was  obstructed  by  numerous  rocks  and  ledges.  The 
work  was  continued  until  1880,  and  included  also  the  removal  of  ob- 
structions in  the  harbor  at  Bangor  and  at  Bucksport,  the  expenditures 
aggregating  $198,000.  ^o  further  work  was  done  until  1884,  when  a 
project  was  adopted  foi*  widening  the  channel  at  Bangor  and  for  certain 
improvements  in  the  river  below  near  Crosbys  Narrows,  at  an  esti- 
mated cost  of  $75,000.  While  this  work  was  in  progress  a  survey  was 
made,  under  the  river  and  harbor  act  of  1886,  from  Bangor  to  Bucka- 
l)ort  Narrows,  and  a  project  was  submitted  for  securing  a  22-foot  depth 
between  Bucksport  and  Winterport  at  an  estimated  cost  of  $365,000, 
making  the  combined  cost  of  the  two  projects  $440,000.  The  act  of 
September  19,  1890,  appropriated  $25,000  and  provided  for  dredging 
near  Sterns  Mill. 

Another  survey  was  ordered  by  the  act  of  September  19, 1890,  which 
was  made,  and  the  report  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1892  (pages  533-540). 

The  general  project  under  which  the  improvement  of  the  Penobscot 
River  is  now  being  carried  on  may  be  stated  as  follows:  To  widen  the 
channel  at  Bangor  to  360  feet,  and  a  depth  of  11  feet  at  extreme  low 
water;  to  widen,  straighten,  and  deepen  the  channel  near  Crosbys  Nar- 
rows and  near  Sterns  Mill  to  a  depth  of  12  feet  at  extreme  low  tide; 
and  to  secure  a  channel  depth  of  22  feet  at  mean  low  tide  between 
Bucksport  and  Winterport,  the  estimated  cost  of  the  entire  work  being 
$440,000. 

This  estimate  includes  the  cost  of  the  jetties  at  Frankfort  Flats  and 
High  Head,  in  order  to  contract  the  waterway  should  such  contrac- 
tion be  necessary.  It  is  thought,  however,  that  as  the  deposit  of  saw- 
dust and  mill  waste  into  the  river  has  in  a  large  measure  been  stopped, 
and  as  the  channels  at  these  places  were  obstructed  chiefly  by  this 
material,  the  contraction  works  may  not  be  necessary.  The  channel 
at  Frankfort  Flats^  was  dredged  in  1890  to  22  feet,  and  while  it  has  in 
some  places  filled  in  there  is  still  an  available  channel  of  that  depth 
through  it.  The  channel  at  High  Head  has  deepened  from  natural 
causes,  so  that  the  available  depth  through  it  at  the  time  of  the  last 
examination,  about  a  year  ago,  had  increased  to  about  21  feet.  Under 
the  circumstances  it  does  not  seem  advisable  to  ex)n8truci  any  contrac- 
tion works,  certainly  not  until  it  is  definitely  ascertained  that  such  works 
are  necessary. 

Further  examinations  will  be  made  of  these  channels. 

For  the  present  no  additional  appropriation  is  recommended  for  the 
Penobscot  River. 

The  appropriations  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1892,  aggregated  $308,300,  and  the  expenditures  under  the  various 
projects  to  the  same  date  amounted  to  $284,332.87.  The  results  were 
the  widening  and  deepening  of  the  channel  at  Bangor  from  a  depth  of 
6  feet  at  extreme  low  tide  to  12  feet;  the  removal  of  rocks,  ledges,  and 
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other  obstructious;  the  removal  of  a  shoal  near  Bucksport;  and  a  gen- 
eral increase  in  dei)th  and  width  of  channels  from  the  mouth  up  to 
Bangor. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1893, 
amounted  to  $18,177.58.  The  contract  for  dredging  at  and  near  Sterns 
Mill,  which  was  in  progress  at  the  close  of  the  fiscal  year  1892,  was 
completed  in  the  following  November,  the  total  quantity  of  material 
excavated  being  61,460  cubic  yards. 

A  contract  was  made  in  February,  1893,  for  widening  the  Bangor 
channel  60  feet,  to  the  full  projected  width  of  360  feet.  This  work  is 
now  in  progress,  having  been  commenced  early  in  June,  1893. 

July  1,  1892,  balance  uuexpended $23, 967. 13 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

63,967.13 
June  30,  1803,  amount  expended  during  fiscal  year 18, 177. 58 

July  1,  1893,  balance  unexpended 45, 789. 55 

July  1,  1893,  outstanding  liabilities $300.00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 14, 720.00 

15,020.00 

July  1,  1893,  balance  available 30,769.55 

(  Amount  (estimated)  required  for  completion  of  existing  project 290,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  7.) 

8.  Belfast  Harbor,  Maine. — Originally  the  harbor  was  not  deep  enough 
to  accommodate  the  commerce.  At  one  place  in  the  harbor  the  depth 
was  only  about  4  feet  at  mean  low  tide. 

In  1876,  a  project  for  dredging  was  adopted,  and  the  work  was  com- 
pleted in  1879,  at  a  cost  of  $22,000.  No  more  work  was  done  until 
1890,  when  a  new  project  was  adopted  by  which  it  was  proposed  to 
dredge  a  channel  250  to  300  feet  wide,  and  15  feet  deep  at  mean  low 
tide,  from  the  deep  water  at  the  entrance  to  the  upper  harbor;  to 
dredge  an  area  on  the  north  side  of  the  harbor  to  a  depth  of  8  feet; 
and  to  dredge  an  area  on  the  south  side  of  the  channel  to  a  depth  of 
13  feet. 

The  total  expenditures  up  to  June  30, 1892,  were  $35,000.  At  that 
date  the  8-foot  dredging  had  been  completed,  leaving  the  13-foot  and 
15-foot  dredging  yet  to  be  done. 

The  expenditures  during  the  last  fiscal  year  were  $26.05.  A  con- 
tract was  made  in  October,  1892,  for  dredging  the  channel  of  entrance 
to  the  depth  of  15  feet  at  mean  low  tide.  Work  was  commenced  dur- 
ing the  early  part  of  June,  1893,  and  is  now  in  i)rogress. 

Amount  appropriated  by  act  approved  July  13,  1892 $10, 000. 00 

June  30,  1893,  amount  expended  during  fiscal  year 26. 05 

July  1,  1893,  balance  uuexpended 9, 973. 95 

July  1,  18H3,  outstanding  liabilities $200. 00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 9, 200. 00 

9, 400. 00 

July  1,  1893,  balance  available 573.95 

(Amount  (estimated)  required  for  completion  of  cxistinjj:  project 32, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending.jiine30, 1895    32, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  8.) 
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II  9.  Cttmdnt  Ilnrhur,  Mitine. — Before  tlie  imiiroverin.'iit  was  commenced 
iBssels  iliiittiiiK  more  tliaii  (i  feet  cniiUl  not  reach  tbe  wliarvea  at  low 
tiile. 
The  improvement  projected  is  to  dredye  au  area  at  the  eastern  i>art 
pf  tli«  entrance  t»  ii  deptb  of  12  feet  at  mean  low  tide;  to  dredge  a 
cliannel  on  eacti  side  uf  the  Itarliur,  and  tbe  aiiproacli  to  the  same,  to  a 
depth  of  10  fe«t  at  mean  low  tide;  to  dredge  small  cluuinelH  at  the 
^pper  end  of  the  hartor  to  a  depth  of  5  feet  at  mean  low  tide;  nnd, 
an«r  complution  of  the  above  items,  to  dredge  the  middle  ground  ol  iJie 
harbor  to  the  same  depths  a»  the  adjacent  chauiiola. 

The  exponditiires  under  the  present  project,  to  the  close  of  tbe  fiscal 
year  ending  June  30,  1893,  were  $11,000,     As  a  reKiilt  the  western 
t  channel  had  been  dredged  to  a  depth  of  10  feet  at  mean  low  tide 
ktlironKhuut  its  entire  length,  including  the  approach,  the  latter  to  a 
I  width  of  12S  feet,  and  the  channel  itiself  to  a  width  of  100  feet. 

The  expenditures  during  the  last  fiscaJ  year  were  $41.93.    No  work 

iras  in  progress.    A  contract  for  dredging  was  made  Dei^ember  17, 

nSSS,  the  work  to  be  done  during  the  latter  pait  of  the  ]ireaent  season. 

BiAnio'iut  annrppriiited  by  lift  ajiprovpd  Jnly  13,  1892 $13,(100.00 

'        "",  1893,  amount  ex I'Piidoil  diiriog  fiscal  year 41,93 

[nly  1,  1893,  balance  uuexiieiided 11,058,07 

iulj  1,  1893,  amount  covered  by  uncompleted  projects 11,000.00 


■-  July  1,  1893,  balunce  availalilo.- 


I 


fAmonnt  {Mtimivted)rei]aired  for  cooipletion  of  exiBtinK  pro,lPot ;i7,(XI0, 00 

J  AmonnttlwtuotibojirolitablyiMpendediiilidcalyearendiiiKjLinpaO,  1896    37,000.00 
]  gnbmitted  in  oompliiuiue  with  reqiiiremente  of  oectious  2  of  river  uud 
harbnr  acta  of  1866  aod  1867  and  of  saudr}-  civil  act  of  Murcli  3,  1893. 

(See  A])pendix  A  9.) 

]0.  Rockland  Harbor,  Maine. — Tbe  location  of  Kockland  Iliirbor  is 
'such  that,  besides  accommodating  its  own  commerce,  it  nfiimls  a  con- 
venient retiige  for  large  numbers  of  coastiug  vessels,  WJion  the  pro- 
ject for  a  breakwater  was  adopted  the  harbor  was  open  to  easterly 
atormH,  the  anchorage  was  unsafe,  and  the  seas  often  broke  over  the 
wharves. 

The  project  as  originally  adopted  in  1881  provided  for  two  break- 
waters, one  starting  tlom  southwest  ledge  in  the  harbor,  and  running 
in  a  northerly  direction  toward  Jameson  Point,  a  distant^e  of  2,040  feet, 
the  other  starting  from  Jameson  Point,  and  extending  southward  about 
1,900  feet.  The  estimated  cost  was  »550.000.  Tlie  top  of  each  break 
water  was  tJ»  be  oidy  5  feet  above  the  level  of  mean  low  tide. 

In  1887  the  pn)je<;t  was  amended  so  as  to  bring  the  top  of  tbe  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  other 
AS  originally  deHigued.  The  estimated  cost  was  thus  increased  to 
•6&0,(KM). 

In  1800  the  project  was  again  modified.  Instead  of  building  the 
second  breakwater  from  Southwest  Ledge  in  a  northerly  direction,  on 
which  no  work  had  been  done,  it  was  decided  to  prolong  the  one  from 
Jameson  Point  in  a  sontlierly  direction.  By  doing  so,  a  much  larger 
larea  of  the  harbor  wonhl  secure  protection.  The  estimated  cost  of  the 
jjroject  was  $032,600,  this  being  inclusive  of  tlie  i»art  alreiuly  con- 
ncted. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1893,  there  had 

leu  eiiLpeuded  on  the  breakwater  the  sum  of  4)109,385.48,  and  abour 
180,000  tons  of  stone  had  been  placed  in  position. 
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The  above  expenditures  bad  resulted  iu  protecting  a  part  of  the  har- 
bor, giving  a  secure  liarbor  of  refuge  for  many  vessels  that  trade  near 
this  port. 

During  the  fiscal  year  ending  June  30,  1893,  the  expenditures  were 
$29,750.97.  At  the  close  of  the  fiscal  year  1892  work  on  the  break- 
water was  in  progress  under  a  contract  witli  William  S.White,  of  Eock- 
land,  Me.  Tliis  contract  was  completed  in  November,  1892,  At  that 
date  the  breakwater  had  been  practically  completed  to  a  point  about 
2,215  feet  from  the  shore.  In  December,  1892,  a  contract  was  made  in- 
volving the  expenditure  of  the  appropriation  of  July  13,  1892,  for  con- 
tinuing the  construction  of  the  breakwater.  The  work  was  in  prog- 
ress at  the  close  of  the  fiscal  year  1893,  about  23,460  tons  of  stone  hav- 
ing been  deposited.  The  price  is  73  cents  per  ton  of  2,000  pounds  of 
stone,  deposited  in  place. 

An  examination  of  Eockland  Harbor,  under  the  provisions  of  act  of 
Congi'ess  of  July  13,  1892,  was  made  and  report  thereon  submitted 
August  17, 1892.    (See  below,  page  37.) 

July  1,  1892,  balance  unexpended $20,614.52 

Amount  appropriated  by  act  approved  July  13,  1802 30, 000, 00 

50, 614. 52 
June  30;  1893,  amount  expended  during  fiscal  year 29, 750. 97 

July  1, 1893,  balance  unexpended 20,863.55 

July  1,  1893,  outstanding  liabilities $1,330.91 

July  1,  1893,  amount  covered  by  uncompleted  contracts 15.240.94 

16,671.85 

July  1, 1893,  balance  available 4,291.70 

i  Amount  (estimated)  required  for  completion  of  existing  project 412, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  100, 005. 00 
Submitted  in  compliance  with  requirements  of ,  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  10.) 

11.  Kennebec  River ^  Maine. — ^Before  the  improvements  were  com- 
menced the  main  channel  of  the  river  between  the  foot  of  Swan  Island 
and  Gardiner  was  obstructed  by  shoals  near  Beef  Rock,  with  only  10 
feet  of  water  at  mean  low  tide,  by  dangerous  sunken  ledges  in  Lovejoy 
Narrows,  by  a  shoal  below  South  Gardiner  with  only  8  feet  on  it  at  mean 
low  tide,  and  by  a  ledge  at  Nehumkeg  Island.  Tbe  steamboat  channel 
to  the  west  of  Swan  Island  (Hatchs  Rock)  was  obstructed  by  a  shoal  over 
which  there  was  only  7^  feet  of  water,  and  the  channel  between  Gardiner 
and  Augusta,  a  distance  of  6^  miles,  was  obstructed  by  shoals  which 
gave  only  a  navigable  depth  of  3J  feet  of  water  in  low  summer  tides. 

Appropriations  were  made  at  various  times  between  1827  and  1862 
for  improving  the  river,  but  the  first  regular  project  was  adopted  only 
in  1866,  and  was  for  removing  rocks  and  straightening  and  deepening 
the  upper  part  of  the  river.    The  estimated  cx>st  was  $50,000. 

In  1868  the  project  was  amended  so  as  to  give  a  wider  channel,  and 
the  estimate  was  increased  to  $80,000.  In  1871  the  project  was  extended, 
tlie  additional  cost  being  estimated  at  $13,000,  making  the  estimate  for 
the  entire  project  $93,000.  It  was  again  extended  in  1872,  to  include  the 
removal  of  ledges  in  Lovejoy  Narrows,  at  an  additional  estimated  cost  of 
$30,603.61.  This  project  was  modified  in  1873,  and  as  modified  was  com- 
pleted in  1877. 

In  1881  a  project  was  adopted  for  the  improvement  of  the  channel 
west  of  Swan  Island,  and  near  the  north  end  of  it.  The  estimated  cost 
of  this  project,  which  was  completed  in  1883,  was  $20,600. 
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The  river  and  harbor  act  of  188G  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  submitted  for  the  further  improvement  of  the  river,  giving  12 
feet  clear  depth  at  low  tide  up  to  the  Upper  Sands  Bar,  near  South 
Gardiner,  10  feet  from  thence  to  Hinckley  Shoal,  and  8  feet  from  thence 
to  Augusta,  together  with  an  imi)rovement  of  the  steamboat  channel 
west  of  Swan  Island  to  9  feet  at  mean  low  tide.  The  estimated  cost  of 
this  project  was  $410,500,  which  estimate  was  subsequently  increased 
to  $128,500. 

In  August,  1892,  the  project  was  revised,  and  a  general  project  for 
the  improvement  adopted,  as  follows:  For  a  channel  depth  of  13  feet 
up  as  far  as  Sands  Island;  12  feet  from  thence  to  Hinckley  Shoal,  and 
10  feet  from  thence  to  Augusta;  a  steamboat  channel,  9  feet  deep,  west 
of  Swan  Island,  and  the  removal  of  old  bridge  piers  at  Hallowell,  all 
the  above  depths  being  referred  to  mean  low  tide.  The  estimated  cost 
of  the  revised  project  is  $388,500. 

The  total  expenditures  for  the  river  up  to  June  30,  1892,  were 
$288,792.82. 

By  the  expenditure  of  this  sum  the  channel  near  Beef  Eock  has 
been  improved  to  give  a  clear  depth  of  over  12  feet,  the  dangerous 
rocks  in  Lovejoy  NaiTows  have  been  removed  to  a  depth  of  12  feet, 
and  the  channel  tlirough  the  Narrows  straightened,  the  shoal  near 
South  Gardiner  was  deepened  from  8  feet  to  10  feet,  the  ledge  at 
Nehumkeg  was  removed  to  12  feet,  the  steamboat  channel  west  of 
Swan  Island  has  been  deepened  to  9  feet,  and  near  the  head  of  it  to 
10  feet,  the  channel  betweeu  Gardiner  and  Augusta  has  been  deepened 
to  7  feet  between  Gardiner  and  Hallowell,  and  to  6J  feet  between 
Hallowell  and  Augusta,  and  the  old  piers  of  the  bridge  at  Hallowell 
have  been  removed. 

Some  shoaling  has  since  taken  place  between  Gardiner  and  Augusta, 
and  some  on  the  bar  below  South  Gardiner,  but  on  the  whole  a  decided 
betterment  of  navigation  has  been  accomplished. 

The  expenditures  for  the  year  ending  June  30,  1893,  have  been 
$21,415.57.  A  jetty,  about  1,500  feet  long,  was  built  at  Upper  Sands 
Bar,  and  some  work  was  also  done  on  Beef  liock  Jetty,  in  both  cases 
by  purchase  of  material  in  open  market. 

Contracts  were  made  for  dredging  at  and  near  Gardiner,  and  for 
removal  of  ledge  in  Lovejoy  i^arrows.  In  both  cases  work  was  com- 
menced during  the  early  part  of  June,  and  was  in  progress  at  the  close 
of  the  year,  but  not  sufficiently  advanced  to  afford  material  advantage 
to  navigation. 

July  1,  1892,  balance  unexpended $6,557.18 

Amount  appropriated  by  act  approved  July  13,  1892 100,000.00 

106,557.18 
June  30,  1893,  amount  expended  during  fiscal  year 21,415.57 

July  1,  1893,  balance  unexpended 85,141.61 

July  1,  1893,  outstanding    liabilities $2,509.50 

July  1,  1893,  amount  covered  by  uncompleted  contracts 66,118.42 

68,627.92 

July  1,  1893,  balance  available 16,513.69 

{Amount  (estimated)  required  for  completion  of  existing  project 163,.500.00 
Amount  that  can  be  profitably  expended  iutisrnlyearendiuff  June30, 1895    100,000.00 
Submittt'd  in  complinnce  with  nMjuirenients  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867  and  of  sundry  civil  act  of  March  3^  1893, 

(See  Appendix  A  11.) 
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12.  Ilarraseehet  River ^  Maine. — The  act  approved  March  3,  1881,  pro- 
vided that  a  survey  be  made  of  this  river.  The  survey  was  made  in 
July  of  that  year,  aud  a  report  submitted  in  December  by  the  engineer 
of  the  district. 

The  river  empties  into  Casco  Bay  at  Stocksbridges  Point,  about  12 
miles  northeast  of  Portland.  From  Stocksbridges  Point  up  to  Wes- 
tons  Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide, 
with  no  obstruction  to  navigation. 

From  Westons  Point  up  to  Freeport  Landing,  a  distance  of  4,500 
feet,  the  depth  diminishes  so  that  for  the  greater  part  of  the  distance 
the  bottom  of  the  river  is  3^  feet  out  of  water  at  mean  low  tide.  The 
rise  and  fall  of  tides  here  is  9  feet.  The  project  recommended  in  1881 
was  the  dredging  of  a  channel  not  less  than  60  feet  wide  and  3  feet 
deep  at  mean  low  tide  up  to  Freeport,  and  a  turning  basin  180  feet  wide 
at  the  head  of  the  channel.  The  estimated  cost  of  the  improvement 
recommended  was  $13,000. 

No  appropriation  was  made  for  the  work,  however,  and  a  new  survey 
was  ordered  in  the  river  and  harbor  act  of  1888.  A  project  for  the  im- 
provement was  submitted  January  4,  1889.  This  project  was  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give 
about  14  feet  at  high  tide.  The  estimated  cost  of  the  project  was 
$30,000. 

There  had  been  no  expenditures  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1892,  and  no  work  had  been  done,  as  it  was  not  deemed 
expedient  to  expend  any  money  on  the  improvement  until  sufficient 
funds  had  been  appropriated  to  accomplish  more  work  than  could  be 
done  with  the  amount  at  that  time  available. 

The  expenditures  during  the  year  ending  June  30, 1893,  were  $47.80. 
No  work  was  done. 

Proposals  for  dredging  were  twice  invited  by  public  advertisements, 
but  the  prices  were  regarded  as  high,  and  all  the  bids  were  rejected. 
The  work  will  be  readvertised  at  an  early  date. 

July  1,  1892,  balance  unexpended $10,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 16, 000. 00 

26,000.00 
June  30,  1893,  amount  expended  during  fiscal  year 47. 80 

July  1, 1893,  balance  unexpended 25,952.20 

(See  Appendix  A  12.) 

13.  Portland  Harbor^  Maine, — The  entrance  to  the  main  part  of  the 
harbor  of  Portland  or  the  anchorage  has  always  been  good,  but  prior 
to  the  improvements  mnde  by  the  Government  the  approach  to  the 
inner  harbor  was  obstructed  by  a  shoal  known  as  the  middle  ground^ 
over  which  the  depth  was  only  from  8  to  10  feet  at  mean  low  tide,  while 
between  it  and  Stamford  Ledge  the  greatest  available  depth  was  only 
16  feet.  Besides,  the  best  part  of  the  wharf  front  of  the  city  was 
exposed  to  the  swell  from  the  Atlantic,  which  sometimes  made  it  dan- 
gerous for  vessels  to  lie  at  the  docks,  and  the  depth  along  this  front 
was  in  some  places  as  little  as  4  feet,  making  a  part  of  it  unavailable 
for  commercial  purposes. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater*  This  was  begun  as  early  as  1836^ 
It  was  completed  in  1874, 
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The  project  for  the  improvement  of  the  harbor  by  deepening  its 
waters  was  first  undertaken  by  authority  of  act  of  Congress  of  18G8. 
The  project  was  at  that  time  to  excavate  a  channel  300  feet  wide 
through  the  southern  slope  of  the  middle  ground  to  a  depth  of  20  feet 
at  mean  low  tide. 

In  1870  the  project  was  amended  so  as  to  provide  for  a  channel  400 
feet  wide,  and  in  1871  it  was  again  amended  so  as  to  provide  for  a  width 
of  500  feet. 

In  1872  the  improvement  of  Back  Cove  was  added  to  the  project,  and 
in  December  of  that  year  the  project  was  further  amended  by  providing 
for  the  dredging  of  the  inner  harbor  up  to  the  harbor  commissioner's 
lines  to  a  depth  of  16  feet.  By  1876  all  the  contemplated  improvements 
had  been  executed  except  some  dredging  in  the  inner  harbor. 

In  1881  Congress  made  an  appropriation  for  the  ftirther  improvement 
of  the  harbor,  and  a  project  was  adopted  looking  to  the  entire  removal 
of  the  shoal  known  as  the  middle  ground,  at  an  estimated  cost  of 
$160,000.    The  project  was  completed  in  1885. 

In  1886  the  board  of  trade  of  Portland  asked  for  the  further  improve- 
ment of  the  harbor  to  a  depth  of  29  feet  at  low  tide,  and  in  1887  this 
project  was  adopted,  the  estimated  cost  being  $135,000.  This  is  the 
project  now  in  process  of  execution. 

The  total  amount  expended  on  the  harbor  up  to  June  30, 1892,  inclu- 
sive of  all  works  of  improvement,  was  $509,662.84.  These  expenditures 
resulted  in  giving,  by  means  of  the  breakwater,  partial  protection  to 
vessels  at  the  lower  wharves,  and,  by  means  of  dredging,  an  available 
depth  to  navigation  of  29  feet  at  mean  low  tide — a  depth  suflftcient  to 
accommodate  the  largest  class  of  ocean  steamers. 

The  expenditures  during  the  year  ending  June  30,  1893,  have  been 
$41,673.59.  The  work  accomplished  has  been  the  widening  of  the  29- 
foot  entrance  to  the  harbor,  and  the  dredging  of  a  shoal  in  the  upper 
harbor  to  16  feet  at  mean  low  tide.  The  project  is  now  completed,  giv- 
ing a  channel  500  feet  wide  and  29  feet  deep  at  mean  low  tide,  from  the 
deep  water  of  the  anchorage  to  the  lower  wharves,  with  a  large  area, 
of  the  same  depth,  in  front  of  the  wharves. 

July  1, 1892,  balance  unexpended '. $36,814.21 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

66, 814. 21 
June  30, 1893,  amount  expended  during  fiscal  year 41, 673. 59 

July  1, 1893,  balance  unexpended 25, 140. 62 

July  1, 1893,  outstanding  liabilities 140.62 

July  1, 1893,  balance  available 25,000.00 

(See  Appendix  A  13.) 

14.  Channel  in  Back  Cove,  Portland,  Maine. — Before  any  work  was 
done  toward  improving  Back  Cove  there  existed  no  channel  properly 
considered  as  such.  Only  the  rudiments  of  an  old  channel  existed,  and, 
for  the  most  part,  even  this  was  nearly  dry  at  low  tide. 

The  first  project  adopted  had  for  its  object  the  dredging  of  a  channel 
100  feet  wide  and  8  feet  deep  at  mean  low  tide  from  Tukeys  Bridge  to 
the  "stone  shed  wharves."  The  estimated  cost  was  $10,000.  The  proj- 
ect was  completed  in  1874. 

A  survey  was  made  in  1886,  and  a  new  project  adopted  having  in 
view  the  widening  of  the  channel  to  300  feet  and  deepening  it  to  12 
feet  at  mean  low  tide,  with  a  turning  basin  at  the  upper  end.  The  es- 
timated cost  was  $180»000.    This  project  is  now  in  process  of  execution. 
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The  expenditures,  under  the  existing  project,  to  the  close  of  the  fiscal 
year  ending  June  30,  1892,  iiniounted  to  Inl^OOl.C)!.  At  that  date  the 
channel  had  been  extended  for  a  divstance  of  4,050  feet,  12  feet  deep  at 
low  tide,  and  90  feet  wide,  and  a  turning  basin  400  feet  wide  excavated. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  were 
$24,638.00.  This  amount  was  applied  to  widening  the  channel,  under 
contract.  The  12-foot  channel  is  now  1  GO  feet  wide  for  a  length  of 
about  1,400  feet,  265  feet  wide  for  a  distance  of  about  1,400  feet  more, 
and  90  feet  wide  the  remaining  length. 

Proposals  for  dredging,  involving  the  expenditure  of  the  appropria- 
tion of  July  13, 1892,  were  twice  invited,  but  each  time  the  prices  were 
high,  and  the  bids  were  all  rejected. 

July  1,  1892,  balance  unexpended $24, 558. 39 

Amouut  appropriated  by  act  approved  July  13,  18'J2 20, 000. 00 

44, 558. 39 
June  30,  1893,  amount  expended  during  fiscal  year 24, 638. 60 

July  1, 1893,  balance  unexpended 19,919.79 

{Amount  (estimated)  required  for  completion  of  exist iufjj  project 83,  750. 00 
Amount  that  can  be  profitably  expended  in  iiscal  year  end  in  •'June  30, 1895    50, 000. 00 
Submitted  in  compliance  with  riuiuiremcnts  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  14.) 

15.  Saco  River^  Maine. — The  first  work  done  on  the  Saco  Eiver  was 
in  1827,  when  an  appropriation  was  made  for  the  erection  of  piers, 
placing  beacons  or  buoys,  and  removing  obstructions.  Prior  to  this 
the  depth  of  water  on  the  bar  was  only  about  2  feet  at  mean  low  tide, 
while  much  of  the  river  was  deeper.  The  entrance  was  also  dangerous 
in  rough  weather,  and  the  numerous  projecting  rocks  and  ledges  in  tho 
river  proper,  in  connection  with  the  swift  currents,  made  its  navigation 
dangerous. 

In  18G6  a  plan  was  proposed  for  the  improvement  of  the  mouth  of  the 
river,  and  a  project  adoi)ted  in  1807.  The  project  was  for  the  construction 
of  a  breakwater  at  the  mouth  of  the  river,  the  removal  of  sunken  rocks, 
and  the  rebuilding  of  some  of  the  most  important  juers,  against  which 
vessels  might  drift  without  damage.  The  project  was  completed  in 
1873  at  a  cost  of  $109,275. 

Nothing  more  was  dcme  on  the  Saco  until  1883,  when  a  resurvey  of 
the  breakwater  was  mjwle  and  a  new  project  submitted  for  raising  and 
repairing  it  and  extending  it  out  to  Sharps  Ledge. 

The  river  and  harbor  act  of  1881  directed  a  survey  to  be  made  of  the 
river.  This  was  done  in  1885,  and  a  project  submitted  for  the  improve- 
ment of  the  river  proper  from  its  mouth  to  the  head  of  navigation.  In 
1886  and  1888  appropriations  were  made  for  repairing  and  raising  the 
breakwater  and  for  improving  the  river.  In  181)0  the  two  projects  were 
combined,  so  that  the  one  now  in  i)rocess  of  execution  is  for  improving 
the  Saco  River,  including  the  breakwater  and  the  construction  of  a  pro- 
posed jetty  opposite  the  same. 

The  total  expenditures  on  both  river  and  breakwater*  up  to  June  30, 
1802,  were  $256,037.22,  and  resulted  in  removing  the  dangerous  ledges, 
in  ccmstructing  piers  to  prevent  vessels  from  being  swei)t  on  the  rock.^, 
in  <'onstructing  a  substantial  breakwater  on  the  north  side  of  tho 
(entrance,  and  tlie  partial  construction  of  a  jetty  on  the  south  sideof  the 
entrance  to  contract  the  chanuelway  with  a  view  to  obtaining  a  greater 
depth  over  the  bar. 
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The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  were 
$34,760.07,  which  have  been  applied  to  extending  the  jetty  on  the  south 
side  of  the  entrance  and  to  the  construction  of  two  small  jetties  at 
Cow  Island.  About  3,250  feet  of  the  jetty  at  the  entrance  has  been 
built,  and  an  extension  of  about  1,000  feet  farther  is  nearly  ^nished. 
At  the  close  of  the  year  about  two  thirds  of  the  work  of  building  the 
two  small  jetties  at  Cow  Island  had  been  accomplished. 

The  construction  of  the  jetty  on  the  south  side  of  the  entrance  has 
given  an  increased  depth  between  it  and  the  breakwater,  and  the  con- 
struction of  the  extension  is  with  a  view  to  securing  the  full  projected 
depth  through  the  bar. 

The  improvements  already  made  have  been  of  material  aid  to  com- 
merce, but  it  is  impracticable  as  yet  to  state  the  eftect  of  the  contrac- 
tion works,  comprising  the  operations  during  the  past  year. 

July  1,  1892,  balance  uiiexponded $39,837.78 

Amount  appropriated  by  act  a^jproved  July  13,  1892 25, 000. 00 

64, 837. 78 
June  30,  1893,  amount  expended  during  fiscal  year 34, 760. 07 

July  1,  1893,  balance  unexpended 30,077.71 

July  1,  1893,  outstanding  Habilities $1, 898. 23 

July  1,  1893,  amount  covered  by  uncompleted  contracts 7, 942. 77 

9, 841. 00 

July  1,  1893,  balance  available : 20,236.71 

{Amount  (estimated)  required  for  completion  of  existing  project 72, 500. 00 
Amount  that  can  be  profitably  expended  infiscalyearendingJuneSO,  1895    50, 000. 00 
Submitted  in   compliance  with  requirements  of  sections  2  river  and 
harbor  acts  of  1866  and  18G7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  15.) 

16,  Kennehunk  River ^  Maine. — ^Thc  first  appropriation  for  the  improve- 
ment of  the  Kennebunk  River  was  made  in  1829,  and  was  for  repairing 
the  piers  at  the  entrance  to  the  river,  which  were  designed  to  improve 
the  course  and  depth  of  the  channel.  Subsequent  appropriations  were 
made  for  the  repair  and  extension  of  the  piers  and  a  wharf  that  had 
been  built  near  the  mouth  of  the  river,  at  which  vessels  could  tie  up 
when  the  tides  and  storms  detained  them. 

In  1876  a  project  was  adopted  the  object  of  which  was  to  secure  a 
channel  4  feet  deep  at  low  tide  (the  rise  and  fall  of  tide  being  about  9 
feet)  up  to  Kennebunkport,  a  distance  of  about  1^  miles.  The  project 
was  completed  in  1882. 

In  1888  a  survey  was  ordered  in  the  river  and  harbor  act  of  that  year. 
This  was  made  in  1889,  and  a  project  submitted  tor  the  repair  of  the 
piers  and  wharf,  the  latter  of  which  had  fallen  into  decay,  and  the 
deepening  of  the  river  at  Wading  Place  by  the  construction  of  a  jetty. 

The  expenditures  to  June  30, 1892,  were  $79,911.71.  These  expendi- 
tures have  accomphshed  the  construction  of  two  piers  or  jetties  at  the 
mouth  of  the  river  and  kept  them  in  repair  for  many  years,  the  con- 
struction and  repair  of  the  wharf,  the  construction  of  a  jetty  or  dike  at 
Wading  Place,  and  some  dredging  which  was  done  years  ago. 

The  expenditures  during  the  year  ending  June  30,  1893,  have  be«n 
$3,672.30.  These  were  applied  to  completing  the  permanent  repairs  to 
the  wharf,  and  to  repairing  or  strengthening  the  je£ty  on  the  north  side 
of  the  mouth  of  the  river.  The  work  was  finished  during  the  seasoa 
pf  1892,  completing  the  i)roject, 
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July  1,  1892,  balauce  unexpended $5, 179.80 

June  30,  1893,  amount  expended  during  fiscal  year 3, 672. 30 

July  1,  1893,  balance  unexpended 1,507.50 

(See  Appendix  A  16.) 

17.  York  Harbor^  Maine. — ^A  survey  of  York  Harbor  was  made  in 
August,  1884,  in  compliance  with  the  requirements  of  the  river  and 
harbor  act  of  July  5, 1884,  and  a  project  suggested  having  for  its  object 
the  widening  of  the  channel  in  three  bends  where  the  width  did  not 
exceed  75  feet  and  where  the  tidal  currents  are  very  strong.  At  the 
points  referred  to  the  channel  was  to  be  widened  by  dredging  to  10  feet 
at  mean  low  tide,  that  being  about  the  ruling  depth  in  the  river.  The 
estimated  cost  of  the  improvement  was  $25,000.  It  was  found  that  the 
l^rices  on  which  the  estimate  was  based  were  too  low,  so  that  in  1887 
the  estimate  was  increased  to  $30,000. 

In  1888  the  estimate  was  again  revised,  as  it  was  found  that  some  of 
the  material  to  be  removed,  which  was  supposed  to  be  gravel  and 
bowlders,  proved  to  be  solid  ledge.  The  estimate  that  year  was  given 
as  $44,000. 

The  total  expenditures  up  to  June  30, 1892,  were  $35,000.  These 
expenditures  resulted  in  widening  and  straightening  the  channel  at  the 
bends,  giving  much  better  faeilities  to  navigation  and  rendering  it  more 
safe.  Before  the  improvements  were  begun  the  channel  was  very 
crooked  and  difficult  to  navigate  on  account,  of  the  swift  currents. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  were 
$23.94.  A  contract  was  made  in  December,  1892,  for  dredging  at  the 
entrance  and  in  the  harbor  basin,  the  work  to  be  done  during  the 
present  season,  which  will  complete  the  project. 

Amount  appropriated  by  act  approved  July  13,  1892 $9, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 23. 94 

July  1,  1893,  balance  unexpended 8, 976. 06 

July  1,  1893,  outstanding  liabilities $50. 00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 8,  iOO.  00 

8, 150. 00 

July  1,  1893,  balance  available •    826.06 

(See  Appendix  A  17.) 

18.  Bellamy  River ^  Neio  Hampshire. — A  survey  was  made  of  the  Bel- 
lamy Kiver  in  1887,  and  a  project  of  improvement  suggest43d,  at  an  es- 
timated cost  of  $28,000. 

The  project  is  to  secure  a  channel  50  feet  wide  and  5  feet  deep,  at 
mean  low  tide,  from  the  mouth  of  the  river  up  to  Sawyer's  Mill,  at 
Dover.  The  rise  and  fall  of  the  tide  being  about  7  feet,  a  high-water 
navigation  of  12  feet  will  be  secured. 

The  above  project  was  adopted  in  1888,  and  its  execution  is  now  in 
progress. 

The  ef  penditures  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1892,  have  been  $10,120.34.  These  expenditures  have  resulted  in  giv- 
ing a  channel  from  the  mouth  of  the  river  up  to  about  1  mile  alK)ve 
Robert's  brickyard,  50  feet  wide  and  5  feet  deep  at  low  tide.  In  other 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1893,  were 
$9,501.27.  The  operations  during  the  year  consisted  in  dredging  35,997 
cubic  yards,  under  contract,  thereby  adding  about  three-fourths  of  a 
jnile  to  the  navigable  part  of  the  river. 
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Proposals  were  opened  in  November,  1892,  for  dredging,  involving 
the  expenditure  of  the  appropriation  of  1892,  but  the  prices  being  high, 
all  the  bids  were  rejected.    The  work  will  be  readvertised. 

July  1,  1892,  balance  unexpended $9,879.66 

Amouut  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

17, 379. 66 
June  30,  1893,  amount  expended  during  fiscal  year 9, 561. 27 

July  1,  1893,  balance  unexpended 7,818.39 

{Amount  (estimated)  required  for  completion  of  existing  project 7,500.00 
Amount  that  can  be  prolitably  expended  in  fiscalyearonding  June  30, 1895      7, 500. 00 
Submitted  in  compliance  with  requirements  ot*  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  18.) 

19.  Cocheco  River ^  New  Hampffhire. — Before  the  improvement  was  be- 
gun the  river  from  Dover  to  the  Lower  Narrows  was  much  obstructed 
by  bowlders,  ledges,  and  shoals,  the  depth  being  in  some  places  as  little 
as  6  inches  at  mean  low  tide.  The  tide  here  rises  and  falls  about  6.75 
feet. 

The  first  regular  project  for  improvement  was  adopted  in  1871,  and 
looked  to  the  forming  of  a  channel  40  feet  wide  and  4  feet  deep  from 
the  Lower  Narrows  up  to  Collin's  Wharf.  The  estimated  cost  was 
$45,000.  Subsequently  more  accurate  and  extended  surveys  have 
shown  the  practicability  and  importance  of  extending  the  improvement 
up  to  the  head  of  navigation,  and  the  project  was,  extended  and  the 
estimate  increased  to  $85,000. 

The  project  was  completed  by  1879.  The  improvements  made  had 
opened  up  a  large  commerce,  employing  large  vessels  where  formerly 
only  flatboats  had  been  used,  in  consequence  of  which  the  project  was 
still  further  extended  by  i^roviding  for  a  "cut-off"  tlirough  Alleys 
Point,  widening  to  60  feet  and  deepening  to  5  feet  the  existing  channels 
through  Trickeys  and  Clements  shoals,  and  blasting  and  removing 
other  obstructions.    The  extended  project  was  completed  in  1888. 

In  1889  a  new  survey  was  made,  in  compliance  with  the  requirements 
of  the  river  and  harbor  act  of  August,  1888,  and  as  the  large  increase 
of  trade  seemed  to  justify  still  further  improvement  of  the  river  a  new 
project  was  submitted,  looking  to  obtaining  a  depth  of  7  feet,  increased 
to  7J  in  rock,  and  a  minimum  width  of  60  feet  in  rock  and  60  to  75 
where  the  material  is  less  expensive  to  remove.  This  project  was 
adopted  in  1890. 

The  expenditures  up  to  June  30, 1892,  have  been  $194,404.12.  These 
have  resulted  in  giving  a  channel  through  the  rocky  bed  of  the  river  6 
feet  deep  at  low  tide,  and  40  feet  wide  in  the  narrowest  parts. 

The  upper  end  of  the  channel  in  front  of  the  wharves  at  Dover  has 
been  deepened  to  7  feet  at  mean  low  tide,  for  a  length  of  1,200  feet, 
with  widths  varying  from  100  to  140  feet.  Portio;is  of  the  channel 
above  and  below  Clement's  Wharf,  of  a  total  length  of  600  feet,  have 
also  been  dredged  to  the  same  depth. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1893,  were 
$29.88.  No  work  was  done.  Proposals  for  dredging,  under  the  ap- 
propriation of  July  13, 1892,  were  twice  opened,  but  were  each  time  re- 
jected, the  prices  being  regarded  as  high. 

The  improvements  in  the  navigation  of  the  Cocheco  have  been  of 
great  benefit  to  the  people  of  Dover  and  the  vicinity.  In  the  item  of 
coal  alone  it  is  reported  that  not  less  than  35,000  tons  are  supplied 
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aiiTiually  at  a  saviDg  of  50  ceuts  i)er  ton,  which  could  not  have  beer 
done  had  no  improvements  been  made. 

July  1,  1892,  balance  unexpcndod $595. 88 

Amount  appropriated  by  act  approved  July  13,   1892 15, 000. 00 

15, 595. 88 
June  30, 1893,  amount  expended  during  fiscal  year 29. 88 

July  1,  1893,  balance  unexpended 15,566.00 

July  1,  1893,  outstanding  liabilities 25.00 

July  1,  1893,  balance  available 15,541.00 

(Amount  (estimated)  required  for  completion  of  existing  project 135, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  A  19.) 

20.  Harbor  of  refuge  at  Little  Harbor^  New  Hampshire. — ^A  survey 
was  made  of  Little  Harbor  in  1882,  and  a  plan  of  improvement  proposed, 
which  looked  to  the  opening  of  a  channel  of  entrance  to  a  depth  of  9 
feet  at  low  tide,  and  a  width  of  100  feet,  together  with  a  basin  300  feet 
by  700  feet,  which  was  to  be  protected  by  a  rubble-stone  breakwater. 
The  estimated  cost  was  $33,000.  This  project  was  approved  in  1886, 
and  its  execution  entered  upon.  In  1887  the  project  was  enlarged,  as 
the  old  one  did  not  seem  to  meet  the  requirements  of  those  interested. 
The  enlarged  project  provided  for  the  construction  of  two  breakwaters, 
one  on  the  north,  the  other  on  the  south  side  of  the  entrance  to  the 
harbor,  and  the  dredging  of  an  anchorage  about  49  acres  in  extent,  in 
the  protected  area,  to  a  depth  o<[  12  feet  at  mean  low^  tide.  The  esti- 
mated cost  of  the  enlarged  project  was  $235,000.  The  project  was 
jidopted  by  Congress  in  1888. 

Before  the  improvement  was  begun  the  harbor  was  exposed  to  the 
full  force  of  the  sea  in  northeast  gales,  and  the  depth  of  water  at  the 
entrance  and  within  the  harbor  was  not  sufficient  to  accommodate 
even  small  craft  at  low  tide. 

The  total  expenditures  up  to  June  30, 1892,  have  been  $42,422.83. 
These  expenditures  have  been  applied  to  dredging  part  of  the  area  for 
an  anchorage,  aud  to  the  partial  construction  of  the  breakwater  on  the 
south  side  of  the  harbor. 

Tlie  oxpeudituroH  during  the  fiscal  year  ending  June  30, 1893,  were 
$3,008.03. 

The  of)oratiouH  consisted  in  'work  on  the  partially  completed  break- 
water at  south  side  of  the  entrance  to  the  harbor,  and  in  dredging  the 
ancliorage.  The  breakwater  is  not  yet  finished,  though  it  afibrds  some 
protection.  The  dredging  of  the  anchorage  wau  commenced  during 
t  h(^  latter  part  of  May,  1893,  and  by  the  close  of  the  year  about  47,600 
cubic  yards  had  been  dredged. 

.1  uly  1 ,  1892,  balance  unexpended $27, 577. 17 

Aniuunt  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

57, 577. 17 
June  30,  1893,  amount  expended  during  fiscal  year 3, 068. 03 

July  1,  1893,  balance  unexpended 54, 509. 14 

July  1,  1893,  outstandiuR  liabilities $662. 67 

July  1,  1893,  amount  covered  by  uncompleted  contracts 52, 963. 29 

53,625.96 

July  1,  1^J3,  b%lauc4)  available 883.18 
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L     hnrbor  acte  of  1866  and  1867  aud  ofBnndrf  aivil  act  of  Maroh  3,  UffJ. 

(See  Appendix  A  20.) 

31.  Removing  sunken  vessel*  or  craft  obstructinff  or  endangering  navi- 
gation.— During  tlie  piVKt  fisciil  year  tlie  wreok  of  ttie  schooner  Isabel 
Alberto,  in  RoclilaiHl  Hnrlxir,  Maine,  and  the  ma»tB  of  the  sehinmer 
Huntress,  Bunlt  off  Brnwneys  Inland,  Maino,  were  removeil  under  the 
provisions  of  tlio  a*t  of  Jnne  U,  1880,  at  a  cost  of  %QTiM.  (See  Ap- 
pendix A  21.) 

.   EXAMINATIONS  UADG   IN  COMPLIANCE  WITH  BTVEtt  AND  HARBOR  ACT 
L  APPttOVBl)  JULY  13,  1893. 

F  The  preliminary  examinations  of  the  following  localities,  required 
by  act  of  July  13,  1802,  were  made  by  the  itxial  engineer,  Lient.  Ool. 
Peter  0.  HaiuB,  Corps  of  Rngiiiecrs,  and  reports  llierenn  mibmitted. 

1.  Channel  near  Hardys  Point,  below  I'ewbroke,  Me. — Lient.  Ool. 
Hainn  Hubmitted  report  of  esainination  ander  diite  of  October  1,  1892. 
It  ia  his  opinion,  eoncurreil  in  by  this  office,  that  the  locality  iH  not 
worthy  of  improvement  by  the  Genernl  Government.  Tlie  report  waa 
transmitted  to  Congiess  and  printed  as  House  Ex.  Doe.  No.  104,  Fifty- 
He<;ond  Congress,  second  session.     (See  also  Appendix  A  22.) 

S,  South  Pork  of  Bagaduce  Hirer,  Maine. — Lient.  Col.  Hains  sub- 
mitted report  of  examiiialion  under  date  of  Angust  17, 1892.  It  ii  his 
opinion,  eoncuiTed  in  by  this  office,  that  the  locality  is  not  worthy  of 
improvement  by  the  General  (lovernment.  The  report  was  trans- 
initte«l  to  Congress  and  printed  as  House  Ex.  Doc.  No.  17,  Fifty-second 
Congress,  second  session.     (See  also  Appendix  A  23.) 

Vinal  Haven  or  Carver  Harbor,  Maine, — Lieut.  Col.  Hatus  snb- 
initt«d  report  of  examination  under  date  of  October  20,  1892.  It  ia 
his  opinion,  concurred  in  by  this  office,  that  the  locality  is  wortliy  of 
improvement  by  the  General  Oovennnent  to  a  hmited  extent.  The 
cost  of  a  survey  necessary  for  preparation  of  project  and  estinmte  of 
cost  of  improvemeut  is  estimated  at  $800,  The  report  was  transmitted 
to  Congress  and  printed  as  Honse  Ex.  Don,  No.  31,  Fifty-second  Con- 
gress, seeond  session.     (See  also  Appendix  A  24.) 

Lincolnville  iDuck  Trap)  Harbor,  Maine. — I,ieut.  Col.  Hains  sub- 
mitted reiK>i-t  of  examination  under  date  of  October  17, 1892.  It  is  his 
opiniim,  concurred  in  by  this  office,  that  the  locality  is  not  worthy  of 
improvement  by  the  General  Government.  The  report  was  transmitted 
to  Congress  and  printed  as  House  Ex.  Doc.  No.  100,  Fifty-second  Con- 
igresa,  second  session,     (See  also  Appendix  A  25.) 

5.  Frenchs  Beach  Harbor,  Maine. — Lieut.  Ool.  Hains  submitted  report 
'*f  examination  under  date  of  October  17,  1893.  It  is  his  opinion,  con- 
furred  in  by  this  office,  that  the  harlior  is  not  worthy  of  im|m»vement 
by  the  General  Government.  The  report  Wiis  transmitted  to  Congress 
and  printed  as  Honse  Ex.  Doc.  No.  2'*,  Filty-second  Congress,  second 
raesion.     (See  also  Appendix  A  20.) 

6.  Rockland  Harbor,  Maine. — Lieut.  Col.  Hains  submitted  report  of  ex- 
amination under  date  of  Augnst  1 7,  1892,  It  is  his  opinion,  concurred 
in  by  this  office,  that  this  harbor  is  worthy  of  improvement.  The  cost 
of  a  survey  necessary  for  preparation  of  pro;ject  and  estimate  of  cost 
of  improvement  is  estimated  at  JIjlKM).  The  report  was  transmitted  to 
Congress  and  printed  as  House  Ex.  Doc.No.  105,  Fifty -second  Congress, 
seooud  session.    (See  also  Appendix  A  27.) 
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7.  Owls  Umd  Harbor,  Maine, — Lieut.  Col.  Hains  submitted  report  of 
examination  under  date  of  October.  18,  1892.  It  is  his  opinion,  con- 
curred in  by  this  oflice,  that  tlie  harbor  is  not  worthy  of  improvement 
by  the  (General  (lovernnient.  The  rejmrt  was  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  No.  67,  Fifty-second  Congress,  second  ses- 
sion.    (See  also  Appendix  A  28.) 

H.  Tvnnant  Harbor y  Maine, — Lieut.  Col.  Hains  submitted  report  of  ex- 
amination un<ler  date  of  October  18,  1892.  It  is  his  opinion,  concurred 
in  by  this  olliee,  tlnit  the  harbor  is  not  worthy  of  improvement  by  the 
(h'ueral  Government.  The  re])ort  was  transmitted  to  Congress  and 
print<Ml  asU(mse  Kx,  Doe.Xo.  101,  Fifty-second  Congress,  second*  session. 
(He(*  also  Api)endix  A  29.) 

/>.  (h'orgvH  Hiver^  Maine, — Lieut.  Col.  Hains  submitted  report  of 
examination  under  date  of  October  17,  1892.  It  is  his  opinion,  con- 
eurnMl  in  by  this  oflice,  that  the  river  up  as  far  as  Thomaston  is  worthy 
ol*  imi)rovenuMit  by  the  General  Government.  Thie  cost  of  a  survey 
ncu'essary  lor  preparation  of  project  and  estimate  of  cost  of  improve- 
in(^nt  is  estimated  at  $1,200.  The  report  was  transmitted  to  Congress 
and  printed  as  House  Kx.  Dov.  No.  58,  Fifty-second  Congress,  second 
session.     (See  also  Appendix  A  30.) 

W.  Vortland  Harbor j  Maine^  with  a  view  to  extending  the  channel  along 
the  front  of  the  wharves  on  the  south  side  of  the  harbor^  so  a^  to  give  a 
depth  of  s  feet  at  mean  low  water  as  far  south  as  the  Plush  Mill  Wharf. — 
Lieut,  Col.  Hains  submitted  report  of  examination  under  date  of 
NoyiMnber  19,  1892.  It  is  his  opinion,  concurred  in  by  this  office^  that 
Porthind  Harbor  is  not  worthy  of  improvement  by  the  General  Govern- 
ment in  the  manner  proposed.  The  report  was  transmitted  to  Congress 
and  print^Ml  as  House  VjX.  Doc.  No.  102,  Fitly-second  Congress,  second 
session.    (S<»e  also  Appendix  A  31.) 

IMPROVEMENT  OK  RIVERS  AND  HARBORS  IN  EASTERN  MASSACHUSETTS. 

This  district  was  in  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps 
of  Kngiiu'.<»-rs. 

i.  Newburyport  Harbor^  Massachusetts. — The  object  of  the  improve- 
nuMit  is  to  create  a  channel  through  the  outer  bar,  1,000  feet  wide  and 
Willi  a  l(»ast  <l(4)th  of  17  feet  at  mean  low  water,  or  24J  feet  at  mean 
high  water. 

The  i)r()ject,  adopted  in  1880  and  modified  in  1883,  is  to  build  two 
converging  rubblestone  jetties,  so  located  as  to  give  a  proper  direction  to 
the  current,  an<l  thereby  produce  and  maintain  the  desired  result.  The 
estimated  c;ost  of  the  project  was  $375,000. 

The  original  <l(»pth  of  water  on  the  bar  was  7  feet  at  mean  low  water. 

To  June  30,  1S02,  #251,023.79  had  been  expended,  and  the  north  jetty 
was  2,075  feet  long,  of  whi(*h  2,485  had  been  completed.  The  south  jetty 
was  J, 300  feet  long,  of  which  1,077  feet  were  completed. 

The  Plum  Island  Dike  was  817  feet  long,  ^  feet  high  above  mean 
low  water  excei)t  near  the  center,  where  a  weir  160  feet  long  and  2  feet 
above  mean  low  water  was  leil  temporarily. 

The  sand  catch  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  long  and  one  572  feet  long. 

All  these  works  were  in  good  order.  On  September  16, 1892,  a  con- 
tract was  entered  into,  to  deposit  15,000  tons  of  rubblestone  in  the 
north  jetty.  Operations  under  this  contract  were  commenced  in  May, 
1893,  and  during  the  fis(»al  year  669  tons  of  stone  Imd  been  placed  in 
the  north  jetty,  essentially  completing  25  feet  of  its  length.    During 
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the  latter  part  of  June,  1893,  a  survey  of  the  bar  was  made.  It  showed 
that  the  channel  across  the  bar  had  straightened,  widened,  and  deep- 
ened since  the  survey  of  1891,  it  being  not  less  than  13.6  feet  deep. 

The  condition  of  the  Plum  Island  Dike,  the  south  jetty,  and  the  catch 
sand  remain  unchanged  since  June  30,  1892. 

The  advantages  to  be  derived  from  the  completion  of  the  project  are 
increased  safety  and  facility  of  navigation. 

July  1,  1892,  balance  unexpended *     $6,476.21 

Amouu t  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

26, 476. 21 
June  30,  1893,  amount  expended  during  fiscal  year 818. 08 

July  1,  1893,  balance  unexpended 25, 658. 13 

July  1,  1893,  outstanding  liaMlities $1,112.04 

July  1,  1893,  amount  covered  by  uncompleted  contracts 22, 786. 29 

23,898.33 

July  1,  1893,  balance  available , 1,759.80 

f  Amount  (estimated)  required  for  completion  of  existing  project 97, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    97, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  1.) 

2.  Merrimac  River ^  MdssdchMsetts. — ^The  object  of  the  improvement 
is  to  straighten,  deepen,  and  widen  the  natural  channel  of  the  river 
from  its  mouth  to  the  Upper  Falls,  a  distance  of  21 J  miles. 

The  channel  originally  was  narrow,  crooked,  and  much  obstructed 
by  ledges,  bowlders,  and  shoals;  and  below  Newburyport  by  ledges, 
cribs,  piers,  and  wrecks. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  cross 
the  bar  and  proceed  about  6  miles  above  iNewburyport. 

The  mean  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7 J  feet; 
at  Haverhill  bridge,  4  feet. 

The  project,  originally  adopted  in  1870,  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Falls,  to  remove  Gangway  Sock,  to 
remove  the  wreck  of  the  "Globe,"  and  to  remove  the  **  boilers." 

The  cost  was  estimated  at  $69,025. 

This  project  was  revised  and  extended  in  1874  to  include  the  removal 
of  rocks  at  Deer  Island  and  Rock  bridges,  and  at  Little  Curriers 
Shoal,  so  that  the  channel  should  have  the  following  depths  at  ordinary 
high-water  stages  of  the  river:  From  the  mouth  to  Deer  Island  Bridge 
(5  miles),  16J  feet;  thence  to  Haverhill  Bridge  (12J  miles),  12  feet;  thence 
to  the  foot  of  Mitchells  Falls  (IJ  miles),  10  feet;  through  Mitchells  Falls 
to  the  head  of  the  Upper  Falls  (2J  miles),  not  less  than  4^  feet,  with 
the  mill  water  at  Lawrence  running.  This  revised  project  was  esti- 
mated to  cost  $147,000. 

The  total  appropriations  to  dat«  have  been  $242,366.72. 

The  expenditures  to  June  30, 1892,  were  $230,876.20,  and  the  river 
channel  had  been  improved  in  accordance  with  the  modified  project, 
with  the  exception  of  the  removal  of  the  "boilers"  at  Newburyport. 

During  the  fiscal  year  a  contract  was  entered  into  for  the  removal  of 
the  "boilers."  Operations  were  commenced  under  this  contract  in  Oc- 
tober, 1892,  and  201  cubic  yards  of  ledge  was  removed  up  to  the  close 
of  the  fiscal  year. 

The  act  of  July  L3, 1892,  provided  "That  the  amount  appropriated  in 
act  of  September  19,  1 890,  for  improving  Merrimac  River  at  Mitchells 
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yMM  tn^y  \9tt  applied  to  the  general  improvement  of  the  river  in  the  dis- 
i'^fHiism  ik  the  He^rretary  of  War,"'  and  under  this  provi^on  the  amount 
Sn  \t^%%%  4^.xpended  in  the  removal  of  the  *^  boilers.^ 
Tli^/  improved  channel  is  in  good  order. 

4fttf  \f  \W/fZt  )/«Ufie«  noexpended .-    $9,990152 

Aftt^fftiit  mtfyrtfpriMted  bj  act  approred  July  13,1892 1^500.00 

11^490.32 
Jttu*fZfff^ffy!if  ntwrnut  expended  dnring  fiscal  year 2,399.00 

Jni^  if  tH^f  ^rtilAnc4i nnexnended 9,091.S2 

Jttif  i,  imif  tmiMUtnd'm^  liAhiUtien $1,4SI.72 

0I u\y  \f  \WAf  arm/till t  (Ufveretl  by  uncompleted  contracts 2, 091. 35 

3,576.07 

Jtily  i,  M^f  fialance  available 5,515.45 

mM'.  ApjHjndJx  H  2.) 

fh  Pfntxpw  Hivcr^  Mannachusetts. — Powow  River  is  a  tributary  of  the 
MwrlfiiW/  illver,  into  which  it  enters  from  the  north,  aboatS^miles 
HiHfVfi  Ni?wbnryjK>rt. 

From  lt>»  mouth  tidc3  water  extends  9.600  feet  in  a  narrow,  crooked 
i'/lianni*J,  not  navipiblc  at  low  water. 

T\m  prolcHjt  proxH)Sod  for  its  improvement  is  to  dredge  a  channel 
i^fiHH^  UM*i  fon^,  60  fc<*t  wi<b^,  and  12  feet  deep  at  mean  high  water,  at  an 
^ni\miiUM\  V4)ni  of  tTTjCMM). 

Tho  rlvnr  and  harbor  a<;tH  of  1888  and  1890  appropriated  $8,000  for 
fblN  work,  provided  a  suitable  draw  was  built  in  the  bridge  which 
rnmwul  th«  month  of  tlw  river.  The  act  of  July  13, 1892,  appropriated 
a  fnrlJiiU'  sum  of  #4,000  for  improving  this  river. 

Thn  condiMon  tmpilrcHl  t)y  tho  ])r()viso  in  the  acts  making  appropria- 
MotiN  for  thiN  Improvoniont  has  boon  complied  with,  but  tiie  funds 
iiviiMabh^  urn  inadomuitit  U)  obtain  any  appreciable  benefit  to  commerce, 
and  thoy  will  bo  nu^alriod  In  tho  TrcaHury  until  additional  funds  are 
pr(»vld(Ml. 

No  oxpondltun^N  woro  mado  during  the  year  ending  June30, 1893, 
and  the  (nltfiunt  (•(Midlti(ui  of  tho  river  is  unaltered. 

.hily  li  IHil'J,  l»HlrtiM«r»  nni'tpiMiflmt $8,000.00 

AiiMHMilAp|ii'o|ii'hil(*il  liy  iMit  iippnivtMl  July  IH,  1K92 4,000.00 

12, 000. 00 
♦Inly  1.  IHIIM,  liiilutiiMi  mio^piMul^it 12,000.00 

[  AtiHMntd  (HHtiitiiiliMh  t(M|Hh-(Hl  (\m-  (Miinplottiiii  ufnYiNiintf  project 65,000.00 

J  AiiUMUilllnt^pftti tut iiHilltiitilvi«^p(MiiliMllutUoiUy«^i%r(MiuliigJuue30, 1895    30,000.00 
]  HuImiiKIimI  Itt  tMitMplliUii*i«  ^llll  HM)UhiMiHMtlM  iiT  Mm'MotiHUot  river  and 
(     liiM'liitniMtM  tir  imiMiuiil  ininiiiitl  ^r  NUuihy  olvit  uot  of  MuMi  3,1893. 

(Hrn  ApiMMullH  h  II) 

1.  Ififuvivh  WO»f'f',  ,V»M«fM«AfMf»ff*»  IpMwIoh  HI vt^r  ompties  into  Plum 
iNhuul  Hound,  uhout  U  iulh»«  m\\\\\\  of  NowlmryporU  Mass.    It  is  navi- 

faldo  ftiun  lU  uuuilh  In  tho  wIumvoh  u(  Ipnwloh,  a  distanoe  of  3  miles. 
U\{\m^  huphiviMuonli  at  low  \uilor,  not  lo  oxo^hhI  4  ft^^t  dnUlt  could  be 
oaniod  In  a  nanow  oliaunolt 
Tho  moan  lUo  or  M\  of  I  ho  thio  Im  Ki  IWt« 

Thool\hM»t  of  tho  luiph»vonnMd  in  to  whlon  and  dot')Hn\  the  natural 
ohannol  of  tho  rlvoi\ 

Tho  oHulnal  on\|oot  wa«  unbnilttod  (n  IHmV  U  pi>t\|HvsiHl  a  channel 
00  IWt  Nvtdo  and  4  tU^t  doop  at  inmin  hiw  NvattM\ 
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In  1S87  the  project  was  modified  by  limiting  the  present  improve- 
ment to  opening  a  channel  60  feet  wide  and  4  feet  deep  throngli  "The 
Shoals"  and  "Labor  in  Vain,"  and  extending  it  to  the  "Deep  Hole" 
opposite  the  town  wharves. 

The  amount  appropriated  for  this  improvement  to  date  is  87,500. 

The  amount  expended  to  June  30,  1892,  was  $2,537.08. 

On  September  17,  1892,  a  contract  was  entered  into  to  complete  the 
partial  project.  No  work  was  done  under  this  contract  during  the 
liscal  year. 

The  condition  of  the  improvement  June  30, 1893,  is  the  same  as  on 
June  30,  1892. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

Julyl,  1892,  balance  unexpended $2,462.92 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

4, 962. 92 
June  30,  1893,  amount  expended  during  fiscal  year 19. 21 

July  1,  1893,  balance  unexpended 4. 943. 71 

July  1,  1893,  amount  covered  by  uncompleted  contracts 2, 100. 00 

Julyl,  1893,  balance  available 2,843.71 

(See  Appendix  B  4.) 

5.  Essex  Eiver,  Massachusetts. — Essex  Eiver  empties  into  Ipswich 
Bay  about  3  miles  southeast  of  the  mouth  of  Ipswich  River,  Massa- 
chusetts. It  is  navigable  at  high  water  to  the  wharves  in  the  town 
of  Essex,  a  distance  of  6  miles,  but  no  navigable  low-water  channel 
exists  for  12,000  feet  below  the  town  wharves. 

The  mean  rise  or  fall  of  the  tide  is  8.8  feet. 

The  object  of  the  improvement  is  to  widen  and  deepen  the  natural 
channel  of  the  river. 

The  project  for  improvement  was  submitted  May  15, 1891,  and  pro- 
posed a  channel  60  feet  wide,  4  feet  deep  at  mean  low  water  to  the 
wharves  at  Essex,  estimated  to  cost  $25,000. 

The  total  appropriations  to  date  have  been  $5,000. 

No  work  has  been  done  under  the  project  and  the  original  condition 
of  the  river  remains  unchanged. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

Amount  appropriated  by  act  approved  July  13, 1892 $5, 000. 00 

July  1,  1893,  balauce  unexpended 5, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  6.) 

6.  Harbor  of  refuge^  Sandy  Bay,  Cape  Anrij  Ma^sa^^JiUsetts. — This  bay 
is  situated  at  the  northeastern  extremity  of  Cape  Ann,  Massachusetts. 
It  is  open  to  the  full  eff'ects  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a  na- 
tional harbor  of  refuge  of  the  first  class.  The  anchorage  covered  by 
the  breakwater  will  contain  1,377  acres. 

The  estimated  cost  of  the  improvement  is  $5,000,000.  The  original 
project  of  1884  proposed  to  build  only  the  substructure  of  the  break- 
water of  rubblestone.  The  present  project,  approved  March  17, 1892, 
proposes  to  build  the  entire  breakwater  of  rubblestone. 
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The  total  appropriations  to  date  are  $600,000.  The  expenditures, 
not  including  outstanding  liabilities,  to  Junft  30, 1892,  were  $399,341.89. 

The  condition  of  the  improvement  on  June  30,  1892,  was  as  follows: 
515,(/88  tons  of  rubblestone  had  been  deposited  in  the  breakwater,  essen- 
tially completing  the  substructure  to  a  grade  22  feet  below  mean  low 
water,  between  cross  ranges  140  and  4740.  Twenty- two  thousand  two 
hundred  and  forty-six  tons  of  rubblestone  was  afterwards  deposited  to 
complete  a  contract  existing  at  that  date. 

On  September  30, 1892,  a  contract  was  entered  into  for  the  deposit 
of  14,000  tons  of  large  stone  and  120,000  tons  of  small  stone  in  the 
breakwater.  Operations  under  this  contract  were  commenced  in  Octo- 
ber, 1892,  and  at  the  close  of  the  fiscal  year  53,139  tons  of  small  stone 
and  724  tons  of  large  stone  had  been  deposited,  approximately  com- 
I)loting  50  feet  of  the  breakwater. 

The  prospective  benefits  to  commerce  and  navigation  by  the  comple- 
tion of  this  harbor  of  refuge  are  increased  safety  to  life  and  property, 
and  a  consequent  reduction  in  freights  and  insurance. 

July  1,  1892,  balance  unexpended $50, 658. 11 

Amount  ui)propriated  by  act  approved  J  uly  13,  1892 150, 000. 00 

200, 658. 11 
June  30,  1893,  amount  expended  during  fiscal  year 77, 143. 19 

July  1,  1893,  balance  unexpended 123,514.92 

July  1,  1893,  outstanding  liabilities $13,562.82 

July  1, 1893,  amount  covered  by  uncompleted  contracts 90, 439. 37 

104, 002. 19 

July  1,  1893,  balance  available 19,512.73 


'  Amount  (estimated)  required  for  completion  of  existing  i)roject 4, 400, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1895 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  suudry  civil  act  of  March  3, 1893. 

(See  Appendix  B  6.) 

7.  Oloucester  Harbor ,  Massachusetts, — Gloucester  Harbor  is  an  impor- 
tant center  for  the  fishing  fleet  of  New  England,  about  20  miles  north  of 
Boston.  Its  inner  harbor  was  originally  obstructed  by  sunken  rocks 
and  shoals,  and  the  approaches  to  the  wharves  were  shallow,  varying 
from  1  to  12  feet.    The  outer  harbor  was  open  to  all  southerly  winds. 

The  first  project  for  its  improvement  was  submitted  January  20, 1871, 
and  proposed  to  buikl  a  breakwater  from  Eastern  Point  to  Bound  Book 
Shoal,  and  to  clear  the  harbor  of  sunken  rocks. 

The  present  approved  project  was  submitted  in  1887.  It  proposed  to 
remove  from  the  inner  harbor  obstructing  rocks  and  shoals,  giving  in 
front  of  the  wharves,  fo  far  as  Pew's  Wharf,  15  feet  depth  at  low  water, 
and  10  feet  in  Harbor  Cove,  and  to  build  a  breakwater  Irom  Eastern 
Point  to  Bound  Bock  Shoal,  in  substantially  the  same  location  as  that 
proposed  in  the  project  of  1871. 

The  total  api>ropriations  to  date  have  been  $80,000. 

The  expenditures  to  June  30, 1892,  were  $36,692.37,  and  at  that  date 
the  condition  of  the  improvement  was  as  follows :  Clam  Bock,  Pini^le 
Bock,  rock  off  J.  Friend's  Wharf,  and  rock  off  Pew's  Wharf  had  been 
reduced  to  the  level  of  the  surrounding  bottom,  and  Babson's  Ledge  to 
14  feet  at  mean  low  water.  Two  channels  of  approach  to  the  wharves  in 
Harbor  Cove  had  been  dredged ;  each  was  140  feet  wide  and  10  feet  deep  at 
mean  low  water;  the  eastern  one  was  550  feet  long,  the  western  1,000  feet 
long.    In  the  inner  harbor  15  feet  depth  had  been  obtained  in  front  of 


RITEH   AND   HARBOR   IMPROVEMENTS.  43 

the  wliarves  so  far  as  the  steamboat  wharf,  except  over  four  small 
ledges  uncovered  by  the  dredging  near  the  Halibut  Company's  Wharf. 
Nothing  had  been  done  on  the  breakwater. 

On  September  16,  1892,  a  contract  was  entered  into  for  the  comple- 
tion of  tlie  proposed  dredging.  No  operations  have  been  in  progress 
during  the  fiscal  year,  and  at  the  date  of  this  report  the  condition  of 
the  improvement  is  the  same  as  on  June  30, 1892. 

July  1,  1892,  balance  unexpended $3,307.63 

Auioaut  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

43, 307. 63 
June  30,  1893,  amount  expended  during  fiscal  year 29. 13 

July  1,  1893,  balance  unexpended 43,278.50 

July  1,  1893,  amount  covered  by  imcompleted  contracts 34, 500. 00 

July  1, 1893,  balance  available .' 8,778.50 

{Amount  (estimated)  required  for  completion  of  existing  project 752, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  7.) 

8.  Manchester  Harbor ,  Massachusetts. — ^Manchester  Harbor  is  situated 
about  5^  miles  northeast  from  the  entrance  of  Salem  Harbor,  Massa- 
chusetts. 

The  channel  was  100  feet  wide  and  6J  feet  deep  at  mean  low  water  up 
to  Procter's  Point;  it  then  shoaled  rapidly  to  a  depth  of  IJ  feet  at  the 
"Narrows,"  1,400  feet  from  Proctor's  Point,  and  for  a  further  distance 
of  2,500  feet  to  the  town  wharves  no  low- water  channel  existed. 

The  project  for  its  improvement  proposed  to  dredge  a  channel  from 
Proctor's  Point  to  the  town  wharves,  GO  feet  wide  and  4  feet  deep  at 
mean  low  water,  at  an  estimated  cost  of  $14,300.  The  total  appropria- 
tions to  date  have  been  $14,300.  The  expenditures  to  June  30,  1892, 
were  $7,122.09.  On  June  30, 1892,  the  improved  channel  was  35  feet 
wide  4  feet  deep  at  mean  4ow  water  from  Proctor's  Point  to  the  railroad 
bridge,  a  distance  of  2,900  feet. 

On  September  17, 1892,  a  contract  was  entered  into  for  the  comple- 
tion of  the  project.  No  operations  were  in  progress  under  this  contract 
during  the  fiscal  year,  and  at  the  date  of  this  report  the  condition  of 
the  improvement  is  the  same  as  on  June  30, 1892. 

July  1,  1892,  balance  unexpended $377. 91 

Amount  appropriated  by  act  approved  July  13,  1892 6, 800. 00 

7, 177. 91 
June  30,  1393,  amount  expended  during  fiscal  year 33. 84 

July  1,  1893,  balance  unexpended 7, 144.07 

-July  1,  1893,  amount  covered  by  uncompleted  contracts 5, 999. 94 

July  1,  1893,  balance  available 1,144.13 

(See  Api)endix  B  8.) 

9.  Salem  Harbor^  Massachusetts, — Salem  Harbor  is  12  miles  north- 
ward of  Boston,  Mass.  It  contains  a  well-sheltered,  entirely  unob- 
structed anchorage  of  about  110  acres,  more  than  18  feet  deep  at  mean 
low  water. 

The  principal  city  wharves  are  located  on  South  River,  a  small 
stream  entering  the^liarbor.  This  river  was  3,000  feet  long,  from  150 
to  300  feet  wide^  and  not  navigable  at  low  tide. 


44  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

The  original  project  for  the  improvement  of  this  harbor  was  submit- 
ted December  16,  1872.  It  proposed  to  dredge  a  channel  of  approach 
to  the  month  of  Sonth  River,  1,730  feet  long,  300  feet  wide,  and  8  feet 
deep  at  mean  low  water.  This  project  was  essentially  completed  in 
1873-'75. 

The  present  project  was  submitted  December  2, 1889.  It  proposed 
to  clear  out  the  channel  as  originally  dredged,  and  to  extend  it  to  the 
head  of  navigation,  gradually  reducing  its  width  from  150  feet  at  the 
mouth  of  the  river  to  100  feet  near  the  inner  end  of  Derby  Wharf,  and 
above  this  to  excavate  a  channel  50  feet  wide.  To  the  inner  end  of 
I)erby  Wharf  the  improved  channel  to  be  8  feet  deep  at  mean  low 
water,  and  above  this  point  6  feet  deep.  The  total  length  of  the  im- 
proved channel  to  be  5,100  feet  approximately. 

The  total  appropriations  to  date  have  been  $53,000.  The  expendi- 
tures to  June  30, 1892,  were  $37,782.62.  At  that  date  the  entrance 
channel  dredged  in  1873-75  had  been  cleared  out  to  essentially  its  orig- 
inal dimensions,  and  the  improved  channel  was  50  feet  wide,  8  feet 
deep  to  near  the  inner  end  of  Derby  Wharf,  and  thence,  to  the  head  of 
navigation,  6  feet  deep,  at  mean  low  water. 

On  September  17,  1802,  a  contract  was  entered  into  to  complete  the 
proposed  improvement.  No  operations  were  in  progress  under  this 
contract  during  the  fiscal  year. 

July  1,  1892,  balance  unexpended $1,217.38 

Amount  appropriated  by  act  approved  July  13,  1892 14, 000. 00 

15, 217. 38 
June  30,  1893,  amount  expended  during  fiscal  year 18. 58 

July  1,  1893,  balance  unexpended 15, 198.80 

.July  1,  1893,  amount  covered  by  uncompleted  contracts S,  000. 00 

July  1,  1893,  balance  available 7,198.80 

(See  Appendix  B  9.) 

10.  Lynn  Harbor,  Massachusetts, — Lynn  Harbor  is  9  miles  northeast 
from  Boston. 

The  original  channels  were  narrow  and  crooked,  and  had  but  6  feet 
depth  at  mean  low  water. 

The  project  for  improvement  was  adopted  in  1884.  It  proposed  a 
channel  200  feet  wide,  10  feet  deep  at  mean  low  water,  through  the 
outer  and  inner  bars.  It  is  supposed  that  the  inner  channel  will  require 
occasional  dredging,  and  a  training  wall  was  proposed,  if  required,  to 
aid  in  keeping  the  outer  cliannel  open. 

On  September  24, 1888,  it  was  proposed  to  extend  the  inner  channel 
400  feet  within  the  harbor  line,  and  to  excavate  at  its  inner  end  an 
anchorage  basin  500  by  300  feet  in  area,  10  feet  deep  at  mean  low  water, 
at  a  cost  of  $25,000. 

The  estimated  cost  of  the  original  project  was  $157,000. 

The  total  appropriations  to  date  have  been  $101,000. 

The  amount  expended  to  June  30,  1892,  was  $85,098.13.  At  that 
date  the  outer  channel  and  basin  were  completed  as  proposed,  and  the 
inner  channel  was  150  feet  wide. 

On  January  5, 1893,  a  contract  was  entered  into  to  dredge  a  channel 
150  feet  wide,  8  feet  deep  at  mean  low  water,  at  the  entrance  of  the 
western  channel,  and  to  widen  the  inner  cliannel  of  the  main  harbor  to 
200  feet,  so  far  as  the  balance  available  would  permit.  Operations 
were  commenced  in  June,  1893,  in  the  western  channel  under  this  con- 
tract, and  4,583  cubic  yards  was  dredged  during  the  fiscal  year. 
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July  1,  1892,  l>alance  unexpended $5,901.87 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

15, 901. 87 
Juno  30,  1893,  amount  expended  during  fiscal  year 654. 28 

July  1 ,  1893,  balance  unexpended 15, 247. 59 

July  1,  1893,  outstanding  liabilities $1,552.49 

July  1,  1893,  amount  covered  by  uncompleted  contracts 11, 997. 51 

13,550.00 

July  1,1893,  balance  available 1,697.59 

{Amount  (estimated)  required  for  completion  of  existing  project 81, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendmg  June  30, 1895    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act*  of  1866  and  1867  and  of  the  sundry  civil  act  of  March  3. 1893. 

(See  Appendix  B  10.) 

11.  Wmtkrop  Harbor,  Massachusetts. — Winthrop  Harbor  is  situated 
in  the  nortlieastern  part  of  Boston  Harbor.  It  contains  350  acres,  ap- 
proximately, all  of  wliicli  is  essentially  dry  at  low  tide.  The  mean 
range  of  tides  is  9.4  feet. 

The  original  project  for  its  improvement  proposed  to  dredge  a  straight 
channel  3,900  feet  long,  50  feet  wide,  0  feet  deep  at  mean  low  water, 
from  the  "  Back  "  channel  of  Boston  Harbor  to  Kice's  Wharf. 

The  total  appropriations  to  date  have  been  $9,000. 

The  expenditures  to  June  30,  1892,  were  $5,497.80.  At  that  date 
the  improved  channel  was  3  feet  deep  at  mean  low  water,  3,900  feet 
long,  and  35  feet  wide. 

On  December  20,  1892,  a  contract  was  entered  into  for  the  comple- 
tion of  the  proposed  improvement.  Operations  under  this  contract 
were  commenced  in  March  and  completed  in  May,  1893. 

At  the  date  of  this  report  the  imi)roved  channel  is  3,900  feet  long,  50 
feet  wide,  6  feet  deep  at  mean  low  water. 

July  1,  1892,  balance  unexpended $502. 20 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

3, 502. 20 
June  30,  1893,  amount  expended  during  fiscal  year 3, 477. 05 

July  1,  1893,  balance  unexpended 25.15 

(See  Appendix  B  11.) 

12.  Mystic  and  Maiden  rivers^  Ma^sachttsetts, — These  two  rivers 
empty  into  the  inner  harbor  of  Boston,  Mass. 

Maiden  Eiver  is  tributary  to  the  Mystic  lliver,  their  junction  being 
about  three  miles  above  the  mouth  of  the  latter. 

Originally  no  low- water  channel  existed  in  either  river. 

A  project  for  the  improvement  of  Mystic  Kiver  was  submitted  May 
9, 1891.  It  proposed  to  widen  and  deepen  the  natural  channel  to  the 
head  of  navigation  in  Medford,  a  distance  of  about  4^  miles,  so  that 
it  should  be  100  feet  wide,  6  feet  deep  at  mean  low  water,  to  the  first 
turn  above  Denning's  wharf;  thence  4  feet  deep  at  mean  low  water, 
the  width  gradually  contracting  to  50  feet  at  the  upper  end ;  estimated 
to  cost  $25,000. 

The  original  project  for  the  improvement  of  Maiden  Eiver  was  sub- 
mitted December  1, 1880,  and  was  modified  in  1882.  The  modified 
project  proposed  to  make  the  natural  channel  100  feet  wide,  12  feet 
deep  at  mean  high  water,  to  the  first  bridge,  and  thence  75  feet  wide  to 
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the  second  bridge,  the  estimated  cost  of  completing  this  work  being 
♦37,()00. 

The  mean  range  of  tides  is  9.8  feet. 

Ten  tliousand  dollars  was  appropriated  for  the  improvement  of 
Mahlen  River  in  1882,  and  expended,  1883-'84,  in  accordance  with  the 
pr(»ject,  making  a  channel  50  feet  wide,  12  feet  deep  at  mean  high 
water,  to  the  first  bridge. 

The  a(;t  of  Jnly  13, 1892,  appropriated  $10,000  for  the  improvement 
of  Mystic  and  Maiden  rivers.  Five  thousand  dollars  of  this  amount 
is  retained  in  the  Treasury  for  the  improvement  of  Maiden  River  (when 
additional  funds  are  available),  and  the  balance  will  be  expended  in 
imjiroving  Mystic  River  as  proposed. 

Bids  were  opened  September  8, 1892,  for  the  proposed  work  in  Mys- 
tic River,  but  the  lowest  was  rejected  as  excessive. 

No  other  operations  were  in  progress  during  the  fiscal  year. 

At  the  date  of  this  report  the  original  condition  of  Mystic  River  is 
unchanged;  and  the  improved  channel  of  Maiden  River  is  at  least  50 
feet  wide,  12  feet  deep  at  mean  high  water,  to  the  first  bridge  in  Mai- 
den, a  distance  of  1^  miles. 

Amount  a])propri jitod  by  act  approved  Jnly  13,  1892 $10, 000. 00 

Jane  30,  1893,  amount  oxpendod  during  fiscal  year ^     41. 55 

July  1,  1893,  balance  unexpended 9,968.45 

(Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895    50, 000. 00 
Submitted  in  compliance  ^vith  requirements  or  sections  2  of  river  and 
liarbor  acts  of  ISHT)  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  12.) 

13.  BonUm  Harbor^  Maaaachusetts, — The  object  of  this  improvement 
is,  first,  to  preserve  the  harbor  by  protecting  the  islands  and  headlands; 
and,  second,  to  improve  it  by  widening,  straightening,  and  deepening 
the  channels. 

The  projexjts  adopted  for  this  purpose  since  1866  have  been  mainly 
in  a<T<»rdance  with  che  recommendations  of  the  United  States  commis- 
sionc^rs  whose  labors  terminated  during  that  year. 

The  works  of  ])reservation  consist  of  sea-walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  tidal  scour,  and  preseiTe  the  full 
height  of  anchorage  shelter  ror  vessels  in  the  roadsteads.  Such  have 
been  built  or  repaired  at  Point  Allerton,  and  the  islands  of  Great 
Brewster,  Lovells,  Gallops,  Long  Deer,  Ilainsford,  Georges,  and  Oastle. 

The  works  of  improvement  have  been  by  dredging  and  blasting,  by 
which  means  many  dangerous  rocks  and  shoals  have  been  removed  and 
the  main  ship  channel  enlarged  from  100  feet  wide  and  18  feet  deep  at 
mean  low  water,  so  that  it  is  now  at  least  625  feet  wide  and  23  feet 
deej)  at  mean  low  water. 

The  following  tributary  channels  have  also  been  improved: 

a.  Charles  River. — The  natural  channel  of  this  river  has  been  wid- 
ened, straightened,  and  deepened,  so  that  from  its  mouth  to  Western 
Avenue  Bridge,  a  distance  of  4f  miles,  the  channel  has  a  width  of  200 
feet,  and  a  depth  of  7  feet  at  mean  low  water;  thence  to  Arsenal  Street 
Bridge,  2^  miles,  the  channel  has  a  least  width  of  80  feet  and  a  least 
depth  of  6  feet. 

h.  Fort  Point  Channel, — This  imx)ortant  branch  of  the  main  ship 
channel  had  a  least  depth  of  12  feet  at  its  entrance,  and  the  channel 
was  narrow  and  crooked.    It  has  been  widened  to  175  feet,  and  deep- 
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ened  to  23  feet  at  mean  low  water  from  its  moath  to  Congress  Street 
Bridge,  a  distance  of  1,900  feet. 

c.  Bingham  Harbor. — See  separate  rejwrt. 

d.  NantasJcet  Beach  Channel. — This  channel  was  originally  about  50 
feet  wide,  8  feet  deep  at  mean  low  water.  It  is  now  150  feet  wide,  10 
feet  deep  at  mean  low  water. 

e.  Channel  between  Nix^s  Mate  and  Long  Island. — This  channel  had 
originally  4J  feet  depth  at  mean  low  water.  A  cut  has  been  made 
through  the  bar  300  feet  wide,  15  feet  deep  at  mean  low  water. 

/.  Broad  Sound. — ^An  obstruction  called  Barrel  Kock  was  removed  in 
1869. 

The  total  expenditures  to  June  30,  1892,  were  $2,216,351.59. 

During  the  fiscal  year  the  main  ship  channel  was  widened  at  the 
upper  middle  from  800  feet  to  850  feet,  and  at  Jeffreys  Point  from  275 
feet  wide  to  350  feet  wide. 

A  revised  project  was  adopted  August  11,  1892,  whi(;h  proi)oses  to 
make  the  main  ship  channel  27  feet  deep  and  1,000  feet  wide  through- 
out. 

A  contract  was  entered  into  under  date  of  October  17,  1892,  for 
dredging  the  main  ship  channel,  and  5,666  cubic  yards  was  removed 
under  this  contract  during  the  fiscal  year. 

A  contract  was  entered  into  under  date  of  September  30,  1892,  for 
dredging  in  channel  off  Jeffreys  Point,  and  20,697  cubic  yards  was 
dredged  during  the  fiscal  year. 

A  contract  was  entered  into  under  date  of  September  22,  1892,  for 
dredging  in  Nantasket  Beach  Channel,  and  21,594  cubic  yards  was 
dredged  during  the  fiscal  year. 

All  these  contracts  were  in  force  at  the  close  of  the  fiscal  year. 

Repairs  were  made  to  the  sea  wall  at  Great  Brewster  Island,  and  tlie 
riprap  at  the  west  end  of  the  Long  Island  sea  wall  was  extended. 

At  the  date  of  this  report  the  several  works  of  preservation  are  in 
fair  order;  the  main  ship  channel  is  23  feet  deep  at  mean  low  water, 
1,100  feet  wide  west  of  the  upper  middle,  850  feet  wide  at  the  upper 
middle,  1,000  feet  wide  at  the  lower  middle,  and  at  least  625  feet  wide 
at  the  Narrows.  The  subsidiary  channels  are  in  tbe  same  condition  as 
at  the  date  of  the  last  report. 

July  1,  1892,  balancft  unexpended $87,924.51 

Amount  appropriated  by  act  approved  July  13,  1892 300, 000. 00 

387,  924. 51 
June  30,  1893,  amount  expended  during  fiscal  year 48, 512. 21 

July  1,  1893, balance  unexpended 339,412.30 

July  1,  1893,  outstanding  liabilities , $9, 009. 30 

July  1,  1893,  amount  covered  by  uncompleted  contracts 248, 540. 08 

257, 549. 38 

July  1,  1893,  balance  available 81,862.92 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 300, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1895 700.000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  13,) 

14.  Weymouth  River ^  Massachusetts. — ^Weymouth  (Fore)  Kiver  empties 
into  the  southwestern  part  of  Boston  Harbor,  Massachusetts.  For  4  miles 
it  was  navigable  at  low  water  for  vessels  drawing  18  feet,  and  to  the  head  of 
navigation,  an  additional  3  miles,  at  least  3  feet  depth  was  to  be  found. 
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The  original  project  for  its  ini]>roveinent  was  submitted  December  2, 
1880.  It  proposed  to  improve  the  natural  channel  so  that  6  feet  at 
mean  low  water  could  be  carried  to  the  head  of  navigation  in  a  chan- 
nel 100  feet  wide  to  near  Weymouth  Landing,  thence  to  Braintree  Bridge 
80  feet  wide,  and  above  the  bridge  50  feet  wide;  the  totallength  of  im- 
proved channel  to  be  7,000  feet,  and  to  cost  $40,000. 

The  total  appropriations  to  date  have  been  $20,000. 

The  expenditures  to  June  30, 1892,  were  $10,000.  At  that  date  the 
improved  channel  was  6  feet  deep  at  mean  low  water,  40  feet  wide  to 
Braintree  Bridge,  and  25  feet  wide  thence  to  the  head  of  navigation. 

On  September  8,  1892,  bids  were  received  for  the  continuance  of 
work  under  the  approved  project,  but  the  lowest  bid  was  rejected  as 
excessive.  No  other  operations  were  in  progress  during  the  fiscal  year, 
and  the  cx)nditIon  of  the  improved  channel  remains  unchanged  since 
June  ;30,  1892. 

Amount  appropriated  by  act  approved  July  13,  1892 $10,  OOQ.  00 

J  une  30,  IHiiS,  amount  expended  during  fiscal  year 38. 64 

July  1,  1803,  balance  unexpended 9,961.36 

(Amount  (e«tiniated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  tJiat  can  be  prolitably  expendetl  in  fiscjil  year  ending  J  une  30,1895    20, 000. 00 
Submitted  in  comjiliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  14.) 

15.  H Ingham  Harbor^  MassachusetU. — ^The  object  of  this  improvement 
is  to  wideli  and  dcei)en  the  natural  channel,  which  was  30  feet  wideand 
4  feet  deep,  so  that  it  will  be  100  feet  wide  and  10  feet  deep  at  mean 
low  water. 

The  project  was  originally  proposed  in  1874,  and  was  modified  in 
1885.  The  original  project  was  estimated  to  cost  $11,000.  The  project 
of  1885  was  to  cost  an  additional  sum  of  $18,750.     • 

The  total  api)ropriations  to  date  have  been  $29,000,  and  the  expendi- 
tures to  June  30,  1892,  were  $25,088.35. 

On  June  30, 1892,  the  improved  channel  had  been  completed  as  pro- 
poHc^l,  excepting  the  removal  of  a  mid-channel  ledge,  near  Chandlers 
Ishuid. 

During  the  fiscal  year  a  contract  was  entered  into  for  the  removal  of 
the  mid-channel  ledge  near  Chandlers  Island.  Operations  under  this 
contnict  were  commenced  in  October,  1892,  and  were  satisfactorily  com- 
pleted in  May,  1893. 

At  tlie  date  of  this  report  the  project  for  the  improvement  of  the 
harbor  had  been  completed,  and  the  improved  channel  is  in  good  order. 

The  prospective  benefits  to  commerce  are  increased  fitcilities  and 
safety  to  navigation. 

July  1,  1892,  balance  unexpended $911.65 

Amount  appropriated  by  act  approved  J uly  13^  1892 3, 000. 00 

3,911.65 
June  30,  1893,  amount  expended  during  fiscal  year 3, 897. 41 

July  1,  1893,  balance  unexpended 14. 24 

(See  Appendix  B  16.) 

16,  Scituate  Harbor^  Massa^iliusetts. — This  harbor  is  on  the  west  shore 
of  ]\rassachnsetts  Bay,  about  14  miles  south  of  Boston  Light. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  from  the  eastward  which  are  too  far  south  of 


RIVER   AND   HARBOR   IMPROVEMENTS.  49 

their  true  course  to  clear  the  dangerous  ledges  near  Minots  Ledge 
Light. 

Originally  the  harbor  had  a  low-water  area  of  about  57  acres,  more 
than  6  acres  of  which  had  a  depth  of  at  least  3  feet  at  mean  low  water. 
It  was  entirely  open  to  the  force  of  easterly  gales,  and  its  entrance  was 
obstructed  by  sunken  bowlders. 

The  project,  adopted  in  1880,  is  to  build  two  breakwaters,  one  from 
Cedar  Point,  on  the  north  side  of  the  entrance,  and  the  other  from  the 
First  Cliff,  on  the  south  side,  and  to  dredge  the  area  inclosed  and  in 
front  of  the  entrance.  The  estimated  cost  of  the  improvement  is 
$290,000. 

The  total  amount  appropriated  to  date  is  $73,680. 

The  amount  expended  to  June  30, 1892,  was  $63,530.  At  that  date 
the  north  breakwater  was  essentially  completed.  !N^othing  had  been 
done  on  the  south  breakwater.  The  anchorage  basin  was  350  by  450 
foet  in  area,  7  feet  deep  at  mean  low  water.  The  entrance  channel  was 
1,000  feet  long,  100  feet  wide,  5  feet  deep  at  mean  low  water.  The 
channel  connecting  the  basin  with  the  town  wharves  was  2,100  feet 
long,  100  feet  wide,  3  feet  deep  at  mean  low  water. 

On  September  17,  1892,  a  contract  was  entered  into  for  the  deposit 
of  3,643  tons  of  rubblestone  in  the  south  breakwater.  Operations 
under  this  contract  were  commenced  in  September,  1892,  and  during 
the  fiscal  year  2,745^  tons  of  rubblestone  was  placed  in  the  south 
breakwater. 

At  the  date  of  this  report  the  south  breakwater  is  essentially  com- 
pleted for  250  feet  in  length.  The  north  breakwater,  anchorage  basin, 
and  improved  channels  remain  unchanged  since  June  30, 1892. 

The  prospective  benefits  to  commerce  by  the  completion  of  this 
improvement  are  the  creation  of  an  additional  harbor  of  refuge  on  this 
much-frequented  dangerous  coast. 

July  1,  1893,  balance  unexpended $150.00 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

10, 150. 00 
June  30,  1893,  amount  expended  during  fiscal  year 6, 429. 84 

July  1,  1893,  balance  unexpended 3,720.16 

July  1,  1893,  outstanding  liabiUties $1, 189. 43 

July  1,  1893,  amount  covered  by  uncompleted  contracts 2, 206. 82 

3, 396. 25 

July  1,  1893,  balance  available 323.91 

{Amount  (estimated)  required  for  completion  of  existinj^  project 217, 000. 00 
Amountthatcanbeprofitablyexpendedintiscalyearending June30, 18^5    40, 000. 00 
Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  16.) 

17,  Plymouth  HarhoVj  Mcissdchmetts. — Plymouth  Harbor  is  30  miles 
south  of  Boston.  The  object  of  its  improvement  is  to  perpetuate  the 
haibor  by  the  preservation  of  Long  Beach,  which  forms  it,  and  to 
deepen  and  widen  the  channels  of  approach  to  an  enlarged  anchorage 
basin  in  frout  of  the  town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach 
are  described  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  the 
year  1877. 

The  original  project  for  imx)rovement  was  adopted  in  1875  and  modi- 
fied in  1877  and  1884.    The  modified  nroject  proposed  an  improved 
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channel  2,280  feet  long,  150  feet  wide,  and  9  feet  deep  at  mean  low 
water,  leading  to  an  anchorage  basin  866  feet  long,  150  feet  wide,  and 
9  feet  deep. 

The  total  appropriations  to  date  have  been  $179,766.90. 

The  expenditures  to  June  30,  1892,  were  : 

For  beach  protection $122,653.77 

For  dredging 46,719.83 

Total 168,273.60 

On  June  30, 1,892,  the  improved  channel  was  2,286  feet  long,  130  feet 
wide ;  the  basin  was  SOQ  feet  long,  150  feet  wide;  both  were  9  feet  deep 
at  mean  low  water.  Long  Beach  was  in  fair  condition,  but  additionsd 
bulkheads  were  needed  at  its  southern  end. 

On  September  16, 1892,  a  contract  was  entered  into  to  widen  the  im- 
proved channel  to  150  feet.  Operations  under  this  contract  were  com- 
mcmced  in  December,  1892,  and  were  satisfactorily  completed  in  April, 
1893.    iNo  other  operations  were  in  progress  during  the  fiscal  year.  ' 

At  the  date  of  this  report  the  proposed  improvement  by  dredging  is 
completed.  Some  repairs  and  extensions  of  the  works  protecting  Long 
Beach  are  necessary. 

July  1,  1892,  balance  unexpended $2,292.66 

Amount  approx^riated  by  act  approved  July  13^  1892 9, 600. 00 

11, 792. 66 
June  30, 1893,  amount  expended  during  fiscal  year 6, 094. 41 

July  1,  1893,  balance  unexpended 6,698.24 

(Amount  (estimated)  required  for  repairs 1, 600. 00 
Amount  that  can  be  profitably  expended  in  fincal  year  ending  J  une  30, 1896      1, 600. 00 
{:)ubniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  17.) 

18.  Kingston  Harbor ,  Massachusetts. — Kingston  Harbor  is  one  of  the 
three  divisions  which  together  form  Plymouth  inner  harbor. 

The  wharf  at  which  supplies  are  landed  for  the  town  of  Kingston 
is  about  2  miles  south  from  the  center  of  the  town,  and  is  known  as 
the  Plymouth  Cordage  Company's  Wharf.  No  low-water  channel  of 
navigable  dimensions  existed  to  this  wharf. 

The  project  for  the  improvement  was  submitted  May  25, 1891 .  It  pro- 
l)()8ed  to  dredge  a  channel  100  feet  wide,  6  feet  deep  at  mean  low  water 
from  deep  water  to  the  Cordage  Comi)any's  Wharf,  at  an  estimated 
cost  of  $10,000. 

The  total  appropriations  to  date  have  been  $10,000. 

On  September  16, 1892,  a  contract  was  entered  into  for  the  compter 
tion  of  the  project.  Operations  under  this  contract  were  commenced 
in  April,  1893,  and  satisfactorily  completed  in  June,  1893. 

At  the  date  of  this  report  the  improved  channel  is  completed  in  ac- 
cordance with  the  project. 

Amount  appropriated  by  act  approved  July  13,  1892 $10, 000. 00 

June  30,  1893,  amount  expended  during  fiscal  year 1, 374. 54 

July  1,  1893,  balance  unexpended 8. 625. 46 

July  1, 1893,  outstanding  liabilities 7,563.10 

July  1,  1893,  balance  available 1,062.36 

(See  Ai)i)endix  B  18.) 
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19.  Welljfeet  Harbor,  Massachusetts. — Wellfleet  Harbor  is  12  miles 
southeast  of  Proviiicetown,  on  Cape  Cod  Bay.  Originally,  no  low- 
water  channel  to  the  town  wharves  existed.  The  object  of  its  improve- 
ment is  to  provide  a  navigable  channel  from  the  inner  anchorage,  the 
"Deep  Hole,"  to  the  town  wharves. 

The  original  project  was  submitted  in  1871,  and  the  present  approved 
project  was  submitted  on  i^ovember  28, 1887.  It  proposes  to  dredge  a 
channel  from  the  "Deep  Hole"  to  the  town  wharves,  4,200  feet  long,  100 
feet  wide,  and  6  feet  deep  at  mean  low  water. 

The  total  appropriations  to  date  have  been  $16,000.  The  total  amount 
expended  to  June  30, 1892,  was  $11,350.37,  and  at  that  date  the  chan- 
nel connecting  the  "Deep  Hole"  with  the  town  wharves  was  25  feet 
wide  and  4  feet  deep  at  mean  low  water.  Two  hundred  and  four  cubic 
yards  of  sunken  rock  had  also  been  removed  under  the  project  of  1871. 

No  operations  were  in  progress  during  the  fiscal  year,  as  the  funds 
available  were  not  considered  sufficient  U)  give  any  appreciable  benefit 
to  commerce,  and  at  the  date  of  this  report  the  condition  of  the  improve- 
ment is  the  same  as  on  June  30, 1892. 

July  1,  1892,  balance  unexpended $4,649.63 

July  1,  1893,  balance  unexpended 4,649.63 

(Amount  (estimated)  required  for  completion  of  existiuj^  project 22,  000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1895    22, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  19.) 

J20.  Provincetown  Harbor,  Ma^isachusetts. — Province  town  Harbor  is 
situated  at  the  extremity  of  Cape  Cod,  about  40  miles  southeast  from 
Boston  Light.  It  is  one  of  the  most  valuable  harbors  of  refuge  on  the 
Atlantic  coast,  the  entire  commerce  of  New  England  and  a  very  large 
local  fishing  interest  being  directly  interested  in  its  maintenance, 
which  depends  entirely  on  the  preservation  of  the  sandy  beaches 
which  inclose  it.  Since  1826  the  project  lias  been  a  general  one,  and 
provides  for  the  preservation  of  the  harbor  by  building  dikes,  bulk- 
heads and  sand  catches,  and  extensive  planting  of  beach  grass,  to  re- 
pair and  prevent  storm  damages  to  the  beaches.  A  special  dike  across 
House  Point  Island  Flats,  to  be  built  contingently,  was  recommended 
in  the  annual  report  for  1886. 

From  the  nature  of  the  work  it  can  at  no  time  be  considered  com- 
pleted. 

The  total  appropriations  to  date  have  been  $152,918.44. 

The  amount  expended  to  June  30, 1892,  was  ^147,635.09. 

No  active  operations  were  in  progress  during  the  fiscal  year  and  at 
the  date  of  this  report  all  the  works  of  preservation  are  in  good  order 
with  the  exception  of  the  sand  catches  at  the  west  end  of  Abel  Hill 
Dike,  for  the  repair  of  which  sufficient  funds  are  available. 

July  1,  1892,  balance  unexpended - $3, 783. 35 

Amount  appropriated  by  act  approved  July  13, 1892 1, 500. 00 

5, 283. 35 
June  30,  1893,  amount  expended  during  fiscal  year 42. 40 

July  1, 1893,  balance  unexpended 5,240.95 

{Amount  (estimated)  required  for  repairs 1, 500. 00 
Amouutthatoanbeprofitably  expended  in  fiscal  year  ending  June  30, 1895      1, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  20.) 
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21,  Chntham  Harbor.  Massachusetts. — Chatham  Harbor  is  at  the 
eastern  end  of  Nantucket  Sound,  about  15  miles  east  of  Hyannis,  Mass. 

Its  outer  anchorage  (Chatham  Roads)  is  a  valuable  harbor  of  refuge 
from  northerly  and  easterly  gales.  The  inner  harbor  (Stage  Harbor) 
is  small,  but  well  landlocked,  and  has  8  to  12  feet  depth  at  mean  low 
water.  Its  entrance  was  obstructed  by  three  bars,  on  which  the  great- 
est depth  at  mean  low  water  was  4  feet. 

The  project  for  the  improvement  of  this  harbor,  submitted  Decem- 
ber 19, 1890,  proposes  to  dredge  a  channel  through  the  three  obstruct- 
ing bars,  6  feet  deep  at  mean  low  water,  100  feet  wide  at  the  inner  bar, 
150  feet  wide  at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  a 
cost  of  $10,000. 

The  total  appropriations  to  date  have  been  $5,000, 

The  expenditures  to  June  30, 1892,  were  $4,402.15.  At  that  date  the 
improved  channel  through  the  middle  and  inner  bars  was  100  feet 
wide,  6  feet  deep  at  mean  low  water.  Nothing  had  been  done  on  the 
outer  bar. 

No  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  condition  of  the  improvement  is  the  same  as  on 
June  30, 1892. 

July  1,1892,  balance  unexpended $597.85 

July  1, 1893,  balance  unexpended 597.85 
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'Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  bo  profitably  expended  in  fiscal  yoarending  June30,1895      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  21.) 

EXAMINATIONS   MADE  IN  COMPLIANCE  WITH  RIVEE  AND  HABBOB  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13, 1892,  were  made  by  the  local  engineer,  Lieut.  Col.  S.  M. 
Mansfield,  Corps  of  Engineers,  and  reports  thereon  submitted: 

i.  Gloucester  Harbor^  Massachusetts^  from  Five  Found  Island  to  head 
of  river. — Lieut.  Col.  Mansfield  submitted  report  of  examination  under 
date  of  October  27,  1892.  It  is  his  opinion,  concurred  in  by  this  office, 
that  the  locality  is  worthy  of  improvement.  The  cost  of  a  survey 
necessary  for  preparation  of  project  and  estimate  of  cost  of  improve- 
ment is  estimated  at  $400.  The  report  was  transmitted  to  Congress, 
and  printed  as  House  Ex.  Doc.  No.  70,  Fifty-second  Congress,  second 
session.    (See  also  Appendix  B  22.) 

2.  Vincent  Cove,  Gloucester  Harbor j  Massachusetts, — Lieut.  Col.  Mans- 
field submitted  report  of  examination  under  date  of  October  27, 1892. 
It  is  his  opinion,  concurred  in  by  this  office,  that  the  cove  is  not  worthy 
of  improvement  by  the  General  Government.  The  report  was  trans- 
mitted to  Congress  and  printed  as  House  Ex.  Doc.  No.  66,  Fifty- 
second  Congress,  second  session.    (See  also  Appendix  B  23.) 

3.  Saugus  River^  Massachusetts. — Lieut.  Col.  Mansfield  submitted 
report  of  examination  under  date  of  October  27, 1892.  It  is  his  opinion, 
concurred  in  by  this  office,  that  this  river  is  not  worthy  of  improve- 
ment by  the  General  Government.  The  report  was  transmitted  to 
Congress  and  printed  as  House  Ex.  Doc.  No.  98,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  B  24.) 

4.  Chelsea  River ^  Massachusetts^  from  Grand  Junction  Railroad  Bridge 
to  Boston  and  Maine  {^Eastern  Division^  Railroad  Bridge, — Lieut.  Col. 
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Mansfield  submitted  report  of  exainination  under  date  of  October  26, 
1892.  It  is  his  opinion,  concurred  in  by  this  oflBce,  that  the  river  is 
worthy  of  improvement.  The  cost  of  a  survey  necessary  for  prepara- 
tion of  project  and  estimate  of  cost  of  improvement  is  estimated  at 
$400.  The  report  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  40,  Fifty-second  Congress,  second  session.  (See  also 
Appendix  B  26.) 

5.  East  Boston  Channely  MassachusettSj  from  the  southeasterly  line  of 
the  location  of  the  Boston^  Revere  Beach  and  Lynn  Railroad  to  the  chan- 
nel at  Jeffries  Point,  so  called, — Lieut.  Col.  Mansfield  submitted  report 
of  examination  under  date  of  OctobAr  27, 1892,  It  is  his  opinion,  con- 
curred in  by  this  office,  that  the  locality  is  worthy  of  improvement. 
The  cost  of  a  survey  necessary  for  preparation  of  project  and  estimate 
of  cost  of  improvement  is  estimated  at  $200.  The  report  was  trans- 
mitted to  Congress  and  printed  as  House  Ex.  Doc.  ]N^o.  55,  Fifty-second 
Congress,  second  session.    (See  also  Appendix  B  26.) 

6.  Neponset  River,  Massachusetts. — Lieut.  Col.  Mansfield  submitted 
report  of  examination  under  date  of  October  31, 1892.  It  is  his  opinion, 
concurred  in  by  this  office,  that  the  river  is  worthy  of  improvement! 
The  cost  of  a  survey  necessary  for  preparation  of  project  and  estimate 
of  cost  of  improvement  is  estimated  at  $500.  The  report  was  trans- 
mitted to  Congress  and  printed  as  House  Ex.  Doc.  No.  35,  Fifty-second 
Congress,  second  session.    (See  also  Appendix  B  27.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MASSA- 
CHUSETTS, IN  RHODE  ISLAND,  AND  IN  EASTERN  CONNECTICUT. 

This  district  was  in  the  charge  of  Capt.  W.  H.  Bixby,  Corps  of  Engi- 
neers, with  Lieut.  William  W.  Harts,  Cori)s  of  Engineers,  under  his 
immediate  orders 5  Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of 
Engineers. 

1,  Harbor  of  refuge  at  Hyannis,  Ma^s, — ^This  harbor,  before  im- 
provement, was  an  open  roadstead,  exposed  to  southerly  storms.  In 
the  years  1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long  was 
constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  15J  feet.  Between  the  years  1852  and  1882 
extensive  repairs  were  made  in  increasing  the  width  of  its  base  and 
the  size  of  the  stone  forming  its  sides  and  top. 

The  approved  project  of  1884  provides  for  the  dredging  to  15.5  feet 
depth  at  low  water  of  about  34  acres  of  shoal  area  north  of  the  exist- 
ing breakwater,  so  as  to  increase  the  deep-water  harborage  by  that 
amount;  all  at  a  total  cost  estimated  in  1^4  at  $45,743.20  (including 
$81.20  left  over  from  a  former  project),  of  which  $28,081.20  was  appro- 
priated prior  to  the  commencement  of  the  fiscal  year. 

At  the  adoption  of  the  present  project  the  15.5  feet  depth  anchorage 
covered  only  about  47  acres,  and  the  34  additional  acres  to  be  dredged 
carried  an  average  of  about  12  feet  depth  of  water  at  low  water. 

Eighty-one  dollars  and  twenty  cents  was  already  on  hand,  $34,000 
has  since  been  appropriated,  and  $28,075.60  had  been  expended  on  this 
work  up  to  June  30, 1892,  by  which  11  acres  out  of  34  had  been  dredged. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  appropriations  and  contract  for  the  dredging  entered  into,  work 
(together  with  that  at  New  Bedford)  to  be  commenced  by  May  1  and 
completed  October  1, 1893.  Nothing  but  work  of  preparation  has  as 
yet  been  done  in  the  field. 

The  balance  on  hand  will  be  applied  to  dredging  in  the  area  pro- 
tected by  the  breakwater. 
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July  1,  1892,  balance  unexpended $5.60 

Amount  appropriated  by  act  approved  July  13, 1892 6, 000. 00 

6,005.60 
June  30, 1893,  amount  expended  during  fiscal  year 467. 53 

July  1, 1893,  balance  unexpended 6, 538. 07 

July  1,  1893,  outstanding  liabilities $66.10 

July  1,  1893,  amount  covered  by  uncompleted  contracts 3, 600. 00 

3,666.10 

July  1,  1893,  balance  available 1,871.97 

i  Amount  (estimated)  required  for  completion  of  existing  project 11, 662. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    11, 662. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  18^. 

(See  Appendix  0  1.) 

2.  Harbor  of  refuge  at  NantucJcet,  Mass. — ^This  harbor  is  the  only 
one  between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and 
Edgartown)  and  Provincetown,  a  distance  of  about  100  miJes,  except 
the  small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound. 
It  has  deep  water  inside,  and  the  object  of  improvement  is  to  make  it 
a  harbor  of  refuge  for  vessels  plying  between  ports  north  and  south 
of  Cape  Cod. 

The  approved  project  of  1880,  as  modified  In  1885,  provides  for  the 
construction  of  two  jetties  as  training  walls,  one  on  each  side  of  the 
harbor  entrance,  planned  so  as  to  allow  the  tidal  current  to  assist  in 
scouring  out  and  maintaining  a  good  channel,  and  for  the  comple- 
tion of  the  work  by  dredging  where  necessary  to  obtain  a  depth  of  15 
feet  at  low  water  in  this  channel;  all  at  a  totiil  cost  estimated  in  1885 
at  $375,000,  of  which  $170,000  was  appropriated  prior  to  the  commence- 
ment of  the  fiscal  year. 

At  tlie  adoption  of  the  present  project  no  jetties  existed  and  the 
channel  entrance  was  barred  by  a  shoal  of  1.5  miles  width,  on  which 
there  was  only  6  feet  depth  of  water  at  low  tide,  the  channel  being  very 
crooked  and  subject  to  changes  in  location. 

One  hundred  and  ninety-five  thousand  dollars  has  been  appropriated 
and  $169,886.58  had  been  exx)endcd  on  this  work  up  to  June  30, 1892, 
by  which  the  west  jetty  had  been  built  to  3,955  feet  length  with  full 
height,  the  east  jetty  had  been  built  to  834  feet  length  with  full  height, 
and,  after  a  gap  of  160  feet,  1,300  feet  length  had  been  raise<l  to  half- 
tide  level. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  appropriation.  A  minor  survey  was  made  to  serve  as  basis  for 
the  coming  season's  work. 

The  balance  available  is  to  be  applied  to  the  further  extension  of  the 
east  jetty  and  raising  low  places  in  the  west  jetty,  together  with  a 
little  dredging  if  necessary. 

July  1, 1892,  balance  unexpemled $113.42 

Amount  ax)propriate<l  by  act  approved  July  13,  1892 25, 000. 00 

25, 113. 42 
June  30, 1893,  amount  expended  during  fiscal  year ^ 2, 158. 64 

July  1, 1893,  balance  unexpended 22,954.78 

July  1,  1893,  outstanding  liabilities 599.06 

July  1, 1893,  balance  available 22,355.78 
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iAmoiint  (estimated)  required  for  completion  of  existing  project $180,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  2.) 

3.  Marthas  Vineyard  inner  harbor  at  Edgartown^  Mass. — ^The  inner 
harbor  at  Edgartown  lies  in  the  northern  part  of  the  waterway  or 
strait  that  separates  Chappaquiddick  Island  from  the  east  end  of 
Marthas  Vineyard.  It  extends  southward  about  IJ  miles  from  Chap- 
paquiddick Point  opposite  Edgartown,  and  averages  about  one-fifth  of 
a  mile  in  width. 

This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  of 
refuge  for  small  vessels,  but  the  contracted  width  of  the  entrance  and 
the  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
through. 

The  approved  project  of  1889  provides  for  the  removal  to  10  feet 
depth  at  low  water  of  a  '<  middle  ground''  shoal  in  the  central  part  of 
the  inner  harbor,  at  a  total  cost  estimated  in  1889  at  $4,500,  of  which 
$2,000  was  appropriated  prior  to  the  commencement  of  the  fiscal  year. 

At  the  adoption  of  the  present  project  the  middle  ground  shoal  car- 
ried only  about  6  feet  depth  of  water  and  was  a  very  troublesome  ob- 
struction. 

Four  thousand  five  hundred  dollars  has  been  appropriated  and 
$1,934.01  had  been  expended  on  this  work  up  to  June  30, 1892,  by 
which  about  half  of  the  shoal  had  been  dredged  to  full  depth. 

During  the  year  plans  have  been  made  for  work  under  the  new 
appropriations,  all  work  to  be  done  by  hired  labor  and  the  use  of  the 
Government  plant.  A  minor  survey  has  been  made  to  serve  as  a  basis 
for  the  coming  season's  work.  The  dredging  itself  has  been  com- 
menced and  finished  as  far  as  funds  allowed,  a  third  quarter  of  the 
original  shoal  having  been  removed. 

Further  field  work  must  await  further  appropriations.  Two  thoue- 
sand  five  hundred  dollars  more  is  still  necessary,  for  reasons  stated  in 
full  by  the  local  engineer. 

July  1,  1892,  balance  nnexpended, $65.99 

Amount  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

2, 565. 99 
June  30,  1893,  amount  expended  dnrmg  fiscal  year 2, 333. 60 

July  1,  1893,  balance  unexpended 232.39 

July  1,  1893,  outstanding  liabilities 126. 54 

July  1,  1893,  balance  available 105.86 

(Amount  f estimated)  required  for  completion  of  existing  project 2, 500. 00 
Amoun  t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  0  3.) 

4.  Harbor  at  Vineyard  Haven^  Ma^s, — ^Vineyard  Haven  is  a  deep 
indentation  in  the  northern  shore  of  the  island  of  Marthas  Vine- 
yard, on  the  southern  side  of  Vineyard  Sound.  The  approved  project 
of  1887,  as  modified  in  1889,  provides  for  the  protection  of  the  "  Chops'' 
^or  headlands)  from  erosion  and  the  intervening  harbor  from  being 
nlled  by  the  eroded  material ;  the  whole  to  be  done  by  means  of  stone 
sea  walls  and  jetties  to  be  built  along  the  beach  in  front  of  the  bluii's 
at  both  headlands.    The  total  cost  was  estimated  in  1882  at  $60,000, 
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of  which  $35,000  was  appropriated  prior  to  the  commencement  of  the 
fiscal  year. 

At  the  adoption  of  the  present  project  the  headlands  were  gradually 
wearing  away  and  the  adjacent  parts  of  the  harbor  were  shoaling.  No 
protection  works  were  in  existence. 

Forty-two  thousand  five  hundred  dollars  has  been  appropriated, 
and  $3^04.03  had  been  expended  on  this  work  up  to  June  30, 1892, 
by  which  there  had  been  built  a  sea  wall  of  450  feet  length  and  a  jetty 
of  50  feet  length  at  the  East  Chop,  and  a  sea  wall  of  400  feet  length, 
three  jetties  of  from  80  to  296  feet  length,  a  wharf,  and  a  short  break- 
water of  60  feet  length  at  the  West  Chop. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under 
the  new  appropriations  and  contract  for  st<niework  entered  into  j  work 
to  be  commenced  May  1  and  completed  by  July  1, 1893.  A  minor  sur- 
vey has  been  made  to  serve  as  basis  for  the  coming  season's  work.  A 
few  day's  field  work  has  been  done  by  the  contractor. 

The  balance  available  will  be  applied  to  continuing  the  work  of  pro- 
tection at  both  chops. 

July  1, 1892,  balance  unexpended $95.97 

Amount  appropriated  by  act  approved  July  13, 1892 7, 500. 00 

7, 595. 97 
June  30, 1893,  amount  expended  during  fiscal  year 870. 81 

July  1, 1893,  balance  unexpended 6, 725. 16 

July  1, 1893,  outstanding?  liabilities $219. 05 

July  1, 1893,  amount  covered  by  uncompleted  contracts 5, 000. 00 

5, 219. 05 

July  1,1893,  balance  available 1,506.11 

i  Amount  (estimated)  recjuired  for  completion  of  existing  project 17, 500. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    17, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  C  4.) 

5.  Wareham  Harbor j  Massachusetts. — The  object  of  the  improvement 
is  to  deepen  and  widen  the  channel  leading  Iroui  Buzzards  Bay  to 
Wareham.  The  commerce  of  Wareham  is  carried  on  in  sailing  vessels^ 
and  the  channel  is  to  be  made  a  beating  channel  for  such  vessels.  An- 
other object  of  the  improvement  is  the  raising  of  Long  Beach. 

The  approved  project  of  1880,  as  modified  in  1887,  provides  for  the 
deepening  and  widening  of  the  channel  from  Buzzards  Bay  to  Ware- 
ham, so  as  to  obtain  10  feet  depth  at  low  water  over  250  feet  width  from 
the  entrance  up  to  Barneys  Point,  and  thence  the  same  depth  over  350 
feet  width  up  to  Wareham;  and  for  the  raising  and  protecting  of  Long 
Beach  (the  eastern  headland  of  the  entrance)  so  as  to  prevent  the  ero- 
sion of  this  beach  and  the  shoaling  of  the  adjacent  parts  of  the  channel 
and  harbor;  all  at  a  total  cost  esthnated  in  1887  at  $56,236,  of  which 
$49,000  was  appropriated  prior  to  the  commencement  of  the  fiscal  year. 

At  the  adoption  of  the  present  project  the  headland  of  Long  Beach 
was  wearing  off  and  the  adjacent  parts  of  the  channel  and  harbor  were 
shoaling.  The  channel  was  narrow  and  crooked  and  limited  to  9  feet 
depth  at  low  water. 

Fifty-six  thousand  two  hundred  and  thirty-six  dollars  has  been  ap- 
propriated and  $46,721.18  had  been  expended  on  this  work  up  to  June 
30, 1892,  by  which  the  channel  had  been  deepened  to  half  width  and 
full  depth  of  10  feet  in  its  upper  x)ortiony  and  to  less  width  in  its  lower 
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portions,  and  the  sand  spit  had  been  partly  protected  by  catch  sand 
fences  and  brush  and  stone  work. 

The  ruling  depth  of  the  approaches  to  Wareham  had  been  increased 
from  7  to  9  feet,  and  the  channel  greatly  widened  in  all  the  reaches. 
Vessels  can  be  carried  to  Wareham  with  larger  draft  than  formerly. 
The  increase  in  width  of  channel  had  been  a  great  help  to  all  vessels 
in  beating  in  and  out  of  the  harbor. 

During  the  past  fiscal  year  work  of  dredging  has  been  carried  on 
under  an  old  contract  completed  on  July  7.  Plans  have  been  made  for 
further  work  under  the  new  appropriation,  allowing  all  work  to  be 
done  by  hired  labor  and  the  use  of  the  Government  plant.  A  minor 
survey  has  been  started  to  serve  as  basi3  for  the  coming  season's  work, 

July  1, 1892,  balance  unexpended $2, 278. 82 

Amount  appropriated  by  act  approved  July  13,  1892 7, 236. 00 

9, 514.  82 
June  30,  1893,  amount  expended  during  fiscal  year 4, 519. 07 

July  1,  1893,  balance  unexpended 4,995.75 

July  1,  1893,  outstanding  liabilities 952.55 

July  1,  1893,  balance  available 4,043.20 

(See  Appendix  0  5.) 

6,  New  Bedford  Harbor^  Massachusetts. — New  Bedford  Harbor  is  an 
estuary  of  Buzzaids  Bay,  and  is  the  port  of  the  cities  of  New  Bedford 
and  Fair  Haven. 

Before  improvement  the  channel  had  a  depth  of  about  12J  feet  at 
mean  low  water.  Old  projects  of  1874  and  1877  provided  for  a  chan- 
nel 300  feet  wide  and  16  feet  deep  at  mean  low  water  from  the  deep 
water  just  above  Palmer  Island  to  the  wharves  at  New  Bedford.  This 
work  was  completed  in  1877  at  a  cost  of  $20,000. 

The  approved  project  of  1887  provides  for  the  deepening,  widening, 
and  straightening  of  the  channel  from  Buzzards  Bay  to  New  Bedford, 
so  as  to  obtain  18  feet  depth  at  low  water,  over  200  feet  width,  and 
over  its  entire  length,  at  a  total  cost  estimated  in  1887  at  $35,000,  of 
which  $20,000  was  appropriated  prior  to  the  commencement  of  the 
fiscal  year. 

At  the  adoption  of  the  present  project  the  channel  was  winding  and 
only  about  16  feet  deep. 

Twenty-seven  thousand  five  hundred  dollars  has  been  appropriated 
and  $19,037.14  had  been  expended  on  this  work  up  to  June  30, 1892, 
by  which  the  straight  channel  had  been  completed  on  its  western  side 
to  15  feet  depth  with  80  feet  width  over  its  entire  length;  and  a  slightly 
crooked  channel  of  80  feet  width  with  18  feet  depth  also  existed  over 
the  same  distance,  wandering  a  little  from  the  projected  channel. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under 
the  new  appropriation,  and  contra<}t  for  the  dredging  entered  into, 
work  to  be  completed  October  1, 1893.  No  work  but  preparation  has 
as  yet  been  done  in  the  field. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  channel,  200  feet  wide  and  18  feet  deep, 
extending  from  the  vicinity  of  the  wharves  at  New  Bedford  to  the 
"11-foot  bank,''  and  the  removal  of  a  few  shoal  spots  between  the 
**  11-foot  bank''  and  Butlers  Flats,  the  southern  end  of  the  projected 
channel. 

The  balance  available  will  be  applied  to  the  continuation  of  this 
project. 
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July  1,  1892,  balance  unexpended $462. 86 

Amount  ai>proiiriated  by  act  approved  July  13,  1892 7,500.00 

7,962.86 
June  30,  1893,  amount  expended  during  fiscal  year 726. 73 

July  1,  1893,  balance  unexpended 7,  236. 13 

July  1,  1893,  outstanding  liabilities $38.56 

July  1,  1893,  amount  covered  by  uncompleted  contracts 5,000.00 

5,038.56 

July  1,  1893.  balance  available 2,197.57 

(Amount  ^estimated)  required  for  comjdetiou  of  oxistinj^  project -     7, 500. 00 
Amounttnatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      7, 500.00 
Submitted  iu  compliance  with  requirements  of  sectious  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  0  6.) 

7.  Westport  Harbor,  Massachusetts. — Westport  Harbor  is  an  estnary 
on  the  coast  of  Massachusetts,  lying  between  Narragansett  Bay,  Bhodo 
Island,  and  Buzzards  Bay,  Massachusetts.  The  site  of  the  work  is  at 
Horse  Neck  Point  (the  north  side  of  tlie  entrance  to  the  harbor). 

Before  the  commencement  of  the  improvement  the  site  of  the  present 
work  was  a  point  of  sand  forming  the  northern  and  eastern  boundary 
of  the  entrance  to  the  harbor,  and  subject  to  erosiou  by  the  sea  and 
tides. 

In  1886  $1,000  was  appropriated  for  special  protection  of  Horse  Neck 
Point.    This  work  was  completed  in  1887. 

The  approved  project  of  1888  provides  for  the  improvement  of  the 
channel  from  the  Atlantic  Ocean  up  the  West  Branch  to  Adamsville,  up 
the  East  Brancli  to  Westport  Point  so  as  to  secure  and  maintain  a 
channel  depth  of  7  feet  at  low  water  over  its  entire  length,  by  dredging 
on  the  **  Lion's  Tongue"  Shoal  if  necessary;  and  for  the  protection  of 
Horse  Neck  Point  (the  eastern  headland  of  the  entrance)  so  as  to  pre- 
vent the  erosion  of  this  point  and  the  shoaling  of  the  adjacent  parts  of 
the  channel  and  harbor;  all  at  a  total  cost  estimated  in  1888  at  $2,000, 
of  whicjh  $1,000  was  appropriated  prior  to  the  commencement  of  the 
fiscal  year.. 

At  the  adoption  of  the  present  project.  Horse  Neck  Point  was  grad- 
ually wearing  away  and  the  adjacent  parts  of  the  channel  and  harbor 
were  shojiling. 

Two  thousand  dollars  has  been  appropriated  and  $662.19  had  been 
expended  on  this  work  up  to  June  30, 1892,  by  which  the  headland  had 
been  protected  by  one  jetty,  150  feet  long,  made  of  brush  and  stone. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under 
new  appropriation,  all  work  to  be  done  by  hired  labor  and  the  use  of 
the  Government  plant.  A  minor  survey  has  been  completed  to  serve 
as  a  basis  for  the  coming  season's  work.  The  dredging  itself  has  been 
commenced  and  finished  as  far  as  the  funds  allowed. 

No  further  work  is  proposed. 

July  1,  1892,  balance  unexpended $337.81 

Amount  appropriated  by  act  approved  July  13,  1892 1, 000. 00 

1,337.81 
June  30,  1893,  anionnt  expended  during  fiscal  year 987. 96 

July  1,  1893,  balance  unexpended 349. 85 

July  1,  1893,  outstanding  liabilitiea 287.82 

July  1,  1893,  balance  avaUable 62.03 

(See  Appendix  0  ?•) 
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8,  Canapitsit  Channel,  Massachusetts. — Tliis  waterway  lies  about  20 
miles  south  of  New  Bedford,  running  between  the  islands  of  Cuttyhunk 
and  Nashawena,  and  connecting  the  waters  of  Vineyard  Sound  and 
Buzzards  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  the 
use  of  light-draft  sail  boats,  and  also  es])ecially  of  the  surf  boats  be- 
longing to  the  life-saving  station  of  this  dangerous  locality. 

The  approved  project  of  1891  provides  for  the  widening  and  deepen- 
ing of  the  present  channel  from  Vineyard  Sound  to  the  ocean,  between 
the  islands  of  Nashawena  and  Cuttyhunk,  Massachusetts,  so  as  to 
secure  a  depth  of  6  feet  at  low  water  with  a  least  width  of  150  feet 
over  its  entire  length,  at  a  total  cost  estimated  in  1891  at  $4,800. 

At  the  adoption  of  the  present  project  the  sand  shoals,  and  especially 
the  numerous  bowlders,  made  this  passage  specially  dangerous  to  the 
life-saving-station  boats  and  other  shallow-draft  row  and  sail  boats. 

Four  thousand  eight  hundred  dollars  was  appropriated  for  this  work 
by  act  of  July  13, 1892. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under 
the  appropriation,  and  the  dredging  itself  has  been  commenced 
and  completed  as  far  as  the  funds  provided  allowed,  a  channel  of 
about  6(3  feet  width  and  at  least  5  feet  depth  at  low  water  having 
been  cut  entirely  across  the  shoal,  completing  about  half  of  the  pro- 
posed work. 

Further  work  in  the  field  awaits  further  appropriations  by  Congress ; 
$5,000  more  is  still  necessary  to  complete  the  project,  and  the  reasons 
for  this  increase  in  the  amount  required  for  the  work  are  stated  in  full 
in  the  appended  report  of  the  local  engineer. 

A  mount  appropriated  by  act  ai>proved  July  13, 1892 $4, 800. 00 

June  30, 1893,  amount  expended  during  fiscal  year 1, 539. 54 

July  1, 1893,  balance  unexpended 3. 260. 46 

July  1,  1893,  outstanding  liabilities 2,248.32 

July  1,  1893,  balance  available 1,012.14 

(Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  8.) 

9,  Taunton  River ,  Massachusetts, — This  river  rises  in  !N"orfolk  County, 
Mass.,  and  empties  into  Narragansett  Bay  at  Fall  River.  The  object 
of  the  improvement  is  to  deepen  and  widen  the  channel  leading  to  the 
city  of  Taunton,  at  the  head  of  navigation,  so  that  vessels  of  11  feet 
draft  can  reach  the  city  at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons 
burden  was  as  large  as  could  go  up  to  Taunton. 

From  1870  to  1879  $63,000  was  appropriated  to  secure  9  feet  depth  at 
high  water.    This  work  was  completed  in  1879, 

The  approved  project  of  1880,  as  modified  in  1888,  provides  for  the 
widening  and  deepening  of  the  river  so  as  to  secure  a  channel  of  at 
least  12  feet  depth  at  high  water  with  100  feet  widUi  from  its  mouth 
up  to  Berkley  Bridge  (above  Dighton),  thence  12  feet  depth  with  80 
feet  width  (100  feet  width  at  bends)  up  to  Briggs  Shoal,  thence  11  feet 
depth  with  80  feet  width  up  to  the  shipyard,  thence  11  feet  depth 
with  60  feet  width  up  to  Weir  Bridge,  Taunton^  all  at  a  total  co&t 
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UHtimated  in  1888  at  $108,000,  of  which  $101,000  was  appropriated 
prior  U)  the  cf>inmencement  of  the  fiscal  year. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  9 
fw5t  at  hifjh  wivter,  and  was  too  narrow  and  too  much  obstracted  by 
iKiwlderH  for  easy  navigation  by  the  craft  making  use  of  it. 

One  hnndred  and  eight  thousand  dollars  has  been  appropriated  and 
$100,117(5.98  had  been  expended  on  this  work  up  to  June  30,  1892,  by 
which  a  large  part  of  the  proposed  work  had  been  done,  especially  at 
the  phuji'H  most  complained  of  by  the  vessels  using  this  river.  Vessels 
of  11  i'Mtt  draft  (jould  reach  Taunton,  at  the  head  of  navigation. 

l>nring  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  a])])ropriation,  all  work  to  be  done  by  hired  labor  and  the  use  of 
the  (iovernnient  plant.  The  dredging  itself  was  commenced  and  com- 
pleted aH  far  as  funds  allowed,  5,050  cubic  yards  of  dredged  material 
and  about  177  tons  of  bowlders  having  been  removed  from  the  most 
troublesome  parts  of  the  river  above  Briggs  Shoal. 

There  remain,  to  complete  the  existing  project,  widening  and  deepen- 
ing at  a  few  points  above  the  bridge  and  the  removal  of  a  small  amount 
of  ledge  rock. 

Further  fleldwork  mnst  await  further  appropriations  by  Congress; 
♦17,000  more  is  reciuired  for  tiiis  work,  and  the  reasons  for  this  increase 
in  the  estimated  cost  are  stated  in  full  in  the  appended  report  of  the 
local  engineer. 

July  1,  1892,  balance  unexpended $23.02 

Amount  api)ropriatod  by  act  approved  July  13, 1892 7, 000. 00 

7,023.02 
June  30,  1893,  amount  expended  during  fiscal  year 6, 968. 24 

July  1,  1893,  balance  unexpended 54.78 

July  1,  1893,  outstanding  liubilitios 51.01 

July  1,  1893,  balance  available 3.77 

(Amount  (estimated)  required  for  completion  of  existing  project 17, 000. 00 

Amount  that  can  beprotitably  expended  in  fiscal  year  ending  J  uue  30, 1^95  17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  0  9.) 

10.  PawtucJcet  River j  Rhode  Island. — This  river,  otherwise  called  See- 
konk  Kivcr,  is  the  upper  portion  of  Providence  River,  and  extends  from 
Pawtucket  to  Providence.  Before  improvement  the  channel  in  the  river 
had  a  ruling  depth  of  about  6  feet  at  mean  low  water. 

Between  1867  and  1882  $52,000  was  appropriated  to  dredge  the  chan- 
nel to  7  feet  depth.    This  work  was  finished  in  1876. 

The  approved  project  of  188.'^  provides  for  the  deepening  of  the  river 
so  as  to  secure  a  channel  of  at  least  12  feet  depth  at  low  water,  with 
100  feet  width  from  its  mouth  at  Providence  up  to  opposite  Grant  & 
Co.'s  wharf  at  Pawtucket,  and  theiure  12  feet  depth  with  40  feet  width 
through  a  stone  ledge  for  a  short  distance  farther  to  Pawtucket  Bridge; 
all  at  a  total  cost  estimated  in  1883  at  $382,500,  of  which  $145,000  was 
appropriated  prior  to  the  commencement  of  the  fiscal  year. 

At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  6  feet  deep. 

One  hundred  and  eighty  thousand  dollars  has  been  appopriated  and 
$144,295.12  had  been  expended  on  this  work  up  to  June  30,  1892,  by 
which  the  shoalest  places  had  been  improved  and  about  nine-tenths  of 
the  needed  work  done,  securing  a  channel  about  12  feet  deep  and  from 
40  to  100  feet  wide  (the  greater  portion  being  100  feet  wide)  up  to  above 
the  lower  wharves  of  the  city  of  Pawtucket. 
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This  completed  portion  of  the  channel  had  been  already  a  great  ben- 
efit to  the  commerce  of  the  river. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  appropriation,  and  contract  for  dredging  entered  into,  work  to  be 
completed  April  1, 1894.  A  minor  survey  has  been  made  to  serve  as 
basis  for  the  coming  season's  work.  No  work,  except  of  preparation, 
has  as  yet  been  done  in  the  field. 

The  work  yet  to  be  done  is  to  widen  the  channel  for  a  short  distance 
at  two  places  and  to  deepen  the  channel  through  the  ledge  to  the  same 
depth  with  a  width  of  40  feet. 

The  balance  available  will  be  applied  to  continuing  the  improvement. 

July  1, 1892,  balance  unexpended $704. 88 

Amount  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

35, 704. 88 
Juno  30,  1893,  amount  expended  during  fiscal  year 1, 256. 65 

July  1,  1893,  balance  unexpended 34,448.23 

July  1,  1893,  outstanding  lialnlities $28.34 

July  1,  1893,  amount  covered  by  uucomx)loted  contracts 13, 8(50. 00 

13,888.34 

July  1,  1893,  balance  available 20,559.89 

{Amount  (estimated)  rec^nired  for  completion  of  existing  project 202, 500. 00 
Amount  that  can  beprotitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  10.) 

11.  Providence  River  and  Narragansett  Bay,  Rhode  Island, — The  ob- 
ject of  this  improvement  is  to  furnish  a  wide  and  deep  channel  for  for- 
eign and  coastwise  commerce  from  the  ocean  to  Providence. 

Before  the  improvement  of  the  river  was  commenced  in  1863  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  "The  Crook,''  the  available  low- water  depth  was  but  4J  feet. 
Between  1852  and  1873  $56,500  was  appropriated  to  secure  first  9  and 
then  12  feet  depth  of  channel.    This  work  was  finished  in  1873. 

The  approved  project  of  1878,  as  modified  in  1882,  provides  for  the 
deepening  of  the  river  and  the  deepening  and  widening  of  its  anchor- 
age basins,  so  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low 
water  with  300  feet  width  from  the  deep  water  of  Narragansett  Bay  up 
to  Providence,  R.  I.,  and  so  as  to  secure  anchorage  basins  of  20  feet 
depth  with  600  feet  width,  18  feet  depth  with  725  feet  width,  12  feet 
depth  with  940  feet  width,  and  6  feet  depth  with  1,060  feet  width,  from 
Fox  to  Field  Point;  all  at  a  total  cost  estimated  in  1882  at  $675,000, 
of  which  $560,000  was  appropriated  prior  to  the  commencement  of  the 
fiscal  year. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to 
12-foot  depths,  and  the  anchorage  areas  were  much  too  small  and  shal- 
low for  the  craft  seeking  them. 

Six  hundred  and  ten  thousand  dollars  has  been  appropriated  and 
$559,920.50  had  been  expended  on  this  work  up  to  June  30,  1892,  by 
which  all  the  25-foot  channels,  most  of  the  20-foot  anchorages,  and  a 
part  of  the  18-foot  anchorages  had  been  dredged,  this  being  about  five- 
sixths  of  all  the  proposed  work. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under 
the  new  appropriations,  and  contract  for  dredging  (entered  into,  work 
to  be  completed  April  1,  1894.  The  dredging  itself  has  been  com- 
menced and  76,421  cubic  yards  of  material  has  been  removed  from  the 
anchorage  areas  just  above  Sassafras  Point. 
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There  is  required  for  the  completion  of  the  existing  project  the  exca- 
N'lition  of  the  anchorage  basin  between  Sassafras  Point  and  Field  Points 

The  balance  available  will  be  applied  to  the  continuation  of  the  work 
according  to  the  project. 

July  1,  1892,  balance  unexpended $79.50 

Amoimt  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

50,079.50 
Juno  30,  1893,  amount  expended  darmg  fiscal  year 4, 177. 78 

July  1,  1803,  balance  unexpended 45,901.72 

July  1,  1893,  outstanding  liabilities $6, 433. 64 

July  1,  1893,  amount  covered  by  uncompleted  contracts 31,318.76 

37,752.40 

July  1,  1893,  balance  available 8,149.32 

'  Amount  (estimated)  required  for  completion  of  existin;^  project 65, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JnneSO,  1895    65«  000. 00 
Sulmiitted  in  coni])liauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1SG()  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  11.) 

12.  Removal  of  Oreen  Jacket  Shoalj  Providence  BiveVy  Rhode  Island. — 
This  shoal  is  in  that  part  of  Providence  Eiver  which  constitutes  the 
harbor  of  Providence.  It  lies  off  the  wharves,  on  the  south  trout  of 
the  city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchor- 
age purposes,  covering  an  area  of  about  18  acres  between  the  15-foot 
curves,  and  about  30  acres  in  all. 

The  approved  project  of  1885  provider  for  the  removal  to  26  feet 
depth,  at  low  water,  of  a  middle-ground  shoal  of  about  30  acres  area, 
in  Providence  Eiver,  opposite  the  city,  the  portion  to  be  removed  to 
be  at  least  200  feet  distant  from  the  harbor  lines  of  the  city;  all  at  a 
total  (508t  estimated  in  1885  at  $112,340,  of  which  $79,250  was  appropri- 
ated i)rior  to  the  commencement  of  tlie  fiscal  year. 

At  the  adoption  of  the  present  project  the  shoal  in  many  places  car- 
ried only  1  foot  of  water,  and  was  a  very  troublesome  obstruction. 

Eighty-nine  thousand  two  hundred  and  fifty  dollars  hasbeeuappro- 
l)riated  and  $79,231.92  had  been  expended  on  this  work  np  to  June  30, 
1892,  by  which  18  acres  out  of  the  original  30  of  this  shoal  had  been 
removed  to  a  depth  of  25  feet  at  mean  low  water,  making  an  important 
addition  to  the  anchorage  facilities  of  Providence  Harbor. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
now  appropriation,  and  contract  for  dredging  was  entered  into,  work 
to  be  completed  April  1, 1894.  No  work,  except  of  preparation,  has  as 
yet  been  done  in  the  field. 

Tlie  balance  available  will  be  applied  to  the  continuation  of  the  ex- 
cavation of  the  shoal. 

July  1,  1892,  balance  unexpeuded $18.08 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

10, 018. 06 
Juno  30,  1893,  amount  expended  during  fiscal  year 342. 45 

July  1,  18!)3,  balance  unexpeuded 9,675.63 

July  1,  1893,  outstanding  liabilities $20. 40 

July  1,  1893,  amount  covered  by  uncompleted  contracts 7, 500. 00 

7,520.40 

July  1, 1893,  balance  available 2,155.2*j 
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{Amount  (estimated)  required  for  completion  of  existing  project $23, 096. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    23, 096. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  0  12.) 

13.  Greenwich  Bay,  Rhode  Island. — Greenwich  Bay  is  an  arm  of 
Narragansett  Bay,  located  in  the  towns  of  Warwick  and  East  Green- 
wich, K.  I.  It  has  a  length  from  northwest  to  southeast  of  about  3 J 
miles  and  an  average  width  of  1^  miles. 

The  channel  leading  to  the  town  of  East  Greenwich  was  originally 
deep  enough  for  the  present  demands  of  commerce,  but  so  crooked  as 
to  render  navigation  difficult. 

The  approved  project  of  1888  provides  for  the  straightening  and 
deepening  of  the  channel  from  Narragansett  Bay  up  to  the  town  of 
East  Greenwich,  so  as  to  secure  a  channel  depth  of  10  feet  across  the 
bar  extending  out  from  Long  Point;  all  at  a  total  cost  estimated  in 
1888  at  $2,000,  of  which  the  whole  was  appropriated  prior  to  the  com- 
mencement of  the  fiscal  year. 

At  the  adoption  of  the  present  project  the  channel  was  narrow, 
crooked,  and  shoaly. 

Two  thousand  dollars  has  been  appropriated  and  $1,999.68  had  been 
expended  on  this  work  up  to  June  30, 1892,  by  which  the  obstruction 
had  been  fairly  well  removed.  All  dredging  was  completed  in  May, 
1891,  leaving  a  channel  of  10  feet  depth  with  210  feet  width  and  500 
feet  length  opposite  Long  Point,  where  the  channel  had  previously  been 
most  narrow  and  crooked. 

Nothing  but  minor  office  work  has  been  done  during  the  past  year. 
Nothing  further  is  proposed  or  needed. 

July  1, 1892,  balance  unexpended $0. 32 

June  30;  1893,  amoant  expended  during  fiscal  year 0. 32 

(See  Appendix  0  13.) 

14.  Cove  and  waterway  near  Coaster  Harbor  Island,  Rhode  Island. — 
This  cove  is  situated  in  the  northwestern  part  of  the  city  of  Newport, 
R.  I.,  near  the  southeastern  extremity  of  Coaster  Harbor  Island,  which 
is  occupied  by  the  U.  S.  Navy  as  a  training  station.  A  causeway  con- 
necting Coaster  Harbor  Island  with  Rhode  Island  forms  the  northern 
boundary  of  the  cove  and  separates  it  from  the  waterway  above.  This 
causeway,  having  but  one  small  opening,  has  checked  the  flow  of  water 
around  the  island  and  caused  deposits,  so  filling  the  waterway  as  to 
cause  it  to  give  forth  unhealthy  and  disagreeable  odors. 

The  approved  project  of  1889  provides  for  the  deepening  of  the 
ox)ve  and  the  waterway  from  Newport  Harbor  up  to  the  causeway 
crossing  the  cove,  and  for  the  cutting  of  additional  openings  in  the 
causeway,  so  as  to  allow  of  the  freer  flow  of  water  through  the  water- 
way between  Coaster  Island  and  the  mainland;  all  at  a  total  cost  es- 
timated in  1889  at  $5,500,  which  was  appropriated  prior  to  the  com- 
mencement of  the  fiscal  year. 

At  the  adoption  of  the  present  project  the  cove  was  badly  shoaled  in 
some  places,  and  the  passage  through  the  causeway  was  limited  to  25 
feet  width  and  1  foot  depth  at  low  tide. 

Five  thousand  five  hundred  dollars  has  been  appropriated  and 
$3,500.91  had  been  expended  on  this  work  up  to  June  30, 1892,  this  ex- 
penditure resulting  in  the  completion  of  the  dredging  in  the  cove  and 
the  construction  of  four  small  bridge  trusses. 

During  the  past  fiscal  year  a  cut  of  120  feet  total  width  was  made 
through  the  causeway^  and  covered  by  a  bridge  of  four  small  spans  of 
30  feet  each. 
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17.  Entrance  to  Point  Judith  Pond,  Rhode  Inland. — Point  Jndith 
Pond  is  a  shallow  draft  salt  pond,  lying:  in  I'^'in-  of  the  sandy  beach 
of  the  Rhode  Island  shore,  just  west  of  Point  Judith. 

The  improvoinent  desired  at  this  jHace  by  thei)eople  of  the  neighbor- 
hood is  the  reox>cning  of  an  old  entrance  long  ago  closeil  by  the  ocean 
storms. 

At  the  date  of  the  pres(Mit  appropriation,  made  in  1892, the  entrance 
to  this  pond  was  very  shallow  (less  than  3  feet),  crooked,  and  variable 
in  location. 

During  the  past  fiscal  year  the  locality  has  been  again  examined 
under  provisions  of  the  river  and  harbor  act  approved  July  13,  1892, 
and  reported  as  not  worthy  of  improvement  by  the  General  Govern- 
ment. 

It  is  probable  that  the  expenditure  of  the  balance  of  this  appropri- 
ation, at  this  place  at  present,  would  not  produce  any  permanent  or 
useful  improvement  to  the  pond  entrance, 

Amouut  appropriated  by  act  approved  July  13,  1892 $7, 500. 00 

Jimo  30, 1893,  amount  expended  during  liscal  year 67. 87 

July  1,  1893,  balance  unexpended 7,432. 13 

July  1,  1893,  outstanding  liabilities 10.72 

July  1,  1893,  balance  available 7,421.41 

(See  Appendix  0  17.) 

18.  Harbor  of  refu^j<i  at  Bloc^c  Tslandj  Rhode  THland. — ^Tliis  island  is 
about  14  miles  east  of  the  eastern  end  of  Long  Island  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
vessels  en^taged  in  foreign  and  coastwise  commerce 

Bp,fore  the  construction  of  the  x)resent  harbor  Block  Island  had  no 
harbor  which  afforded  protection  for  decked  vessels. 

Between  1870  aid  187(5,  $285,001)  was  appropriated  for  a  breakwater 
tor  a  harbor  for  medium  draft  vessels,  this  work  being  completed  in 
1878.  Between  1880  and  1882,  $25,000  was  appropriated  for  an  inner 
basin  and  the  protection  of  the  shore  next  the  breakwater,  this  work 
being  completed  in  1881.  In  1881,  $15,000  was  appropriated  for  addi- 
tions to  the  old  breakwater,  this  monijy  being  so  spent  in  1884-^85.  . 

The  approved  project  of  1881,  as  modified  in  1888,  provides  for  the 
construction  of  a  harbor  of  refuge  on  the  eastern  side  of  the  island, 
consisting  of  an  enlarged  inner  harbor  (or  basin)  for  small  vessels  and 
an  exterior  harbor  for  large  ones.  Tlie  basin  was  to  be  about  800 
feet  scpiare  and  comi)letely  inclosed  except  at  its  100-feet-wide  en- 
trance. The  exterior  harbor  was  already  formed  by  an  old  breakwater 
on  the  east  and  the  adjacent  shore  on  the  south  and  west ;  but  an  old 
gap  near  the  end  ot  this  breakwater  was  to  be  tilled  up.  The  project 
covers  tlie  construction  of  tlie  stone  s(sa  walls  of  the  enlarged  inner 
harbor  ($1(),000)  the  repair  of  the  old  breakwater  ($24,000)  and  a  little 
dredging  ($5,(M)0),  along  the  western  side  of  the  old  breakwat43r  and 
also  inside  the  harbor ;  all  at  a  total  cost  estimated  in  1888  at  $75,000, 
of  which  $50,000  was  appropriated  x)rior  to  the  commencement  of  the 
fiscal  year. 

At  the  adoption  of  the  present  project,  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  the  proi)er  harborage  of  the  craft 
seeking  refuge  at  this  place  during  storms  and  bad  weather. 

Seventy -four  thousand  dollars  has  been  appropriated,  and  $49,886.03 


/ 
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{Aroonnt  (estimated)  required  for  completion  of  existinji^  project $26, 700. 00 
Amountthatcaubeprofitably  exi)einl<Ml  in  fiscal yearendin«^Jiiue30, 1895    26,  700.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  0  15.) 

16,  Harbor  of  refuge  at  Point  Judith.,  Rhode  Island, — Point  Judith 
is  the  southeaHtern  extremity  of  South  Kingston,  R.  I.,  and  marks  the 
southwestern  entrance  to  Narragansett  Bay.  A  long  ledge,  known  as 
Squid  Ledge,  extends  for  nearly  a  mile  in  a  south-by-easterly  direction 
about  1^  miles  west  of  the  Point. 

The  approved  project  of  1889  provides  for  the  construction  of  a 
national  harbor  of  refuge  nearly  a  mile  square  at  this  point  by  means 
of  stone  breakwaters,  planned  so  as  to  give  protection  against  eastern, 
southerly,  and  westerly  storms,  the  mainland  itself  forming  a  pro- 
tection on  the  north,  all  at  a  total  cost  estimated  in  1889  at  $1,250,000, 
of  which  $75,000  was  appropriated  prior  to  the  commencement  of  the 
fiscal  year. 

By  the  act  of  July  13, 1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project,  on  the  basis 
of  the  above-estimated  total  cost,  the  work  to  be  pjiid  for  as  appro- 
priations may  from  time  to  time  be  made  by  law. 

At  the  adoption  of  the  project  this  point  was  a  specially  dangerous 
place  for  boats  and  tows  to  pass  during  storms  and  even  ordinarily  bad 
weather. 

Two  hundred  and  fifty  thousand  dollars  has  been  appropriated,  and 
$73,249.74  had  been  expended  on  this  work  up  to  June  30,  1892,  by 
which  quarries  had  been  opened,  special  plant  had  been  built,  and  the 
breakwater  had  been  commenced  at  its  center,  about  200  feet  length 
raised  to  about  low-water  level,  and  a  beacon  light  established  thereon. 

During  the  past  fiscal  year  full  plans  have  been  made  for  the  entire 
improvement,  and  contract  for  the  whole  has  been  entered  into,  work 
to  be  commenced  July  15, 1893,  and  each  year's  future  appropriation 
expended  before  the  end  of  the  next  season  thereafter.  A  minor 
survey  has  been  made  to  serve  as  basis  for  future  work.  The  con- 
tractor has  been  preparing  for  active  field  work. 

It  is  proposed  to  apply  the  balance  available  and  the  appropriation 
asked  for  to  continuing  the  construction  of  the  breakwater, 

July  1, 1892,  balance  unexpended $1,750.26 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000.  (X) 

Amount  appropriated  by  sonilry  civil  act  approved  March  3,  1893 100, 000. 00 

176,  750. 26 
June  30,  1893,  amonnt  expended  during  fiscal  year 2, 097. 86 

July  1,  1893,  balance  unexpended 174,652.40 

.July  1,  1893,  outstanding  liabilities $616. 46 

July  1,  1893,  amount  covered  by  uncompleted  contracts 132, 000. 00 

132,  616. 46 

July  1, 1893,  balance  avaflable 42,035.94 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 000, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1895 200,000.00 

Submitted  in  compliance  with  roquircmempTits  of  sootions  2  of  river 

and  harbor  acts  of  1866  and  1CJ7  uud  of  sundry  civil  act  of  ^urch 

3, 1893. 

(See  Appendix  C  16.) 
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17.  Entrance  to  Point  Judith  Pondy  Rhode  Island. — Point  Judith 
Pond  is  a  sballow-dnift  salt  pond,  lyin^  iii  n»:ir  of  the  sandy  beach 
of  the  Khode  Ishmd  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  i)hice  by  the  people  of  the  neighbor- 
hood is  the  reopening  of  an  old  entrance  long  agocloseil  by  the  ocean 
storms. 

At  the  date  of  the  present  appropriation,  made  in  1892,  the  entrance 
to  this  pond  was  very  shallow  (less  than  3  feet),  crooked,  and  variable 
in  location. 

During  the  past  liscal  year  the  locality  has  been  again  examined 
under  provisions  of  the  river  and  harbor  act  approved  July  13,  1892, 
and  reported  as  not  worthy  of  improvement  by  the  General  Govern- 
ment. 

It  is  probable  that  the  expenditure  of  the  balance  of  this  appropri- 
ation, at  this  place  at  present,  would  not  produce  any  permanent  or 
useful  improvement  to  tlie  pond  entrance. 

Amount  appropriated  by  act  approved  July  13,  1892 $7, 500. 00 

June  30, 1893,  amount  expended  during  tiscal  year 67. 87 

Jnly  1 ,  1893,  balance  unexpended 7, 432. 13 

July  1,  1893,  outstanding  liabilities 10.72 

July  1,  1893,  balance  available 7,421.41 

(See  Appendix  C  17.) 

18.  JTarhor  of  refu'jii  at  Bloc^c  Tslandj  Rhode  A/^wf.— This  island  i9 
about  14  miles  east  of  the  eastern  end  of  Long  Island  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainhind. 

The  objeet  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  the  construcrtion  of  the  present  harbor  Block  Island  had  no 
harbor  which  aftbrded  protection  for  decked  vessels. 

BetwcMMi  1870  aid  1870,  $28r),()()i)  was  appropriated  for  a  breakwater 
lor  a  harbor  for  medium  draft  vessels,  this  work  being  completed  in 
1878.  Between  1880  and  1882,  ^2'),i)0{)  was  a[>propriated  for  an  inner 
basin  and  the  protection  of  the  shore  next  the  breakwater,  this  work 
being  completed  in  1881.  In  1881,  $L'),01M)  was  appropriated  for  addi- 
tions to  the  old  breakwater,  this  mon(\y  being  so  spent  in  1884-^85.  . 

The  approved  project  of  1884,  as  modilied  in  1888,  provides  for  the 
construction  of  a  harbor  of  refuge  on  the  eastern  side  of  the  island. 
consisting  of  an  enlarged  inner  harbor  (or  basin)  for  small  vessels  and 
an  exterior  harbor  for  large  ones.  The  basin  was  to  be  abimt  800 
fe-et  scpiare  and  completely  inclosed  except  at  its  l(M)-feet-wide  en- 
trance. The  exterior  harbor  was  already  formed  by  an  old  breakwater 
on  the  east  and  the  adjacent  shore  on  the  south  and  west ;  but  an  old 
gap  near  the  end  ot  this  breakwater  was  to  be  tilled  up.  The  project 
covers  the  construction  of  the  stone  s(»>a  walls  of  the  enlarged  inner 
harbor  ($4<i,(>0())  the  repair  of  the  old  breakwater  ($24,000)  and  a  little 
dredging  ($r),(M)0),  along  the  western  side  of  the  old  breakwat-er  and 
also  inside  the  harbor ;  all  at  a  total  cost  estimated  in  1888  at  $75,000, 
of  which  $50,000  was  appropriated  prior  to  the  commencement  of  the 
fiscal  year. 

At  the  adoption  of  the  present  project,  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  the  proper  harborage  of  the  craft 
seeking  refugij  at  this  place  during  storms  and  bad  weather. 

Seventy -four  thousand  dollars  has  been  ax>propriated,  and  $49;886.03 
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had  been  expended  on  this  work  up  to  June  30, 1892,  by  which  the 
gap  in  the  old  breakwater  had  been  filled  up  so  as  to  make  the  break- 
water of  1,900  feet  total  length;  the  north  sea  wall  had  been  built  to 
170  feet  length  with  full  height,  then  came  a  gap  of  190  feet  length, 
then  130  feet  length  to  full  height,  then  100  feet  length  to  high- water 
level,  and  then  150  feet  length  to  low-water  level ;  the  west  sea  wall 
had  been  started  for  50  feet  at  its  shore  end  ;  and  the  shoal  west  of  the 
breakwater  had  been  dredged  to  a  de])th  of  9  feet  from  the  steamboat 
wharf  to  within  100  feet  of  the  north  wall. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under 
the  new  appropriations,  and  contract  for  the  stone  work  and  fender 
piers  entered  into,  work  to  be  completed  by  October  1,1893.  A  minor 
survey  has  been  made  to  serve  as  basis  for  the  coming  season's  work. 
A  few  days'  field  work  has  been  done  by  the  contractor. 

The  balance  on  hand  will  be  applied  to  the  continuation  of  the  work 
under  the  existing  project. 

July  1,1892,  balance  unexpended $113.97 

Amount  appropriated  by  act  approved  July  13,  1892 24, 000. 00 

24, 113. 97 
July  1,  1893,  balance  unexpended 1,735.75 

June  30,  1893,  amount  expended  daring  fiscal  year 22, 378. 22 

July  1,  1893,  outstanding  liabilities $2, 959. 72 

July  1, 1893,  amount  covered  by  uncompleted  contracts 11, 807. 60 

14,767.32 

July  1,  1893,  balanc^available ^ 7,610.90 


{Amount  (estimated)  required  for  completion  of  existing  project 1, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  yearending  Juno  30, 1895      1, 000. 00 
Subrait^4?.d  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  s^ts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  C  18.) 

19.  FatccatucJc  River j  Rhode  Island  and  Connecticut. — The  navigable 
part  of  the  Pawcatuck  Kiver  extends  from  the  town  of  Westerly  to 
Little  Karraganset  Bay,  and  the  object  of  the  improvement  is  to  deepen 
and  widen  this  channel. 

Before  improvement,  the  channel  was  crooked  and  obstructed  by  nu- 
merous shoals,  on  some  of  which  there  was  but  1\  feet  of  wat^r  at  mean 
low  water. 

Between  1871  and  1876  $50,000  was  appropriated  for  the  excavation 
of  a  channel  6J  feet  deep  at  mean  low  water  and  75  feet  wide  below  the 
wharves,  and  from  35  to  40  feet  wide  between  the  upper  and  lower 
wharves,  this  work  being  completed  in  1876. 

The  approved  project  of  1885,  as  modified  in  1892,  provides  for  the 
deepening  and  widening  of  the  river  so  as  to  secure  a  channel  of  at 
least  8  feet  depth  at  low  water,  with  100  feet  width  from  its  mouth  up 
to  the  lower  wharves  of  Westerly,  and  thence  a  channel  of  the  same 
depth  with  about  40  feet  width  up  to  the  upper  wharves  of  the  city; 
all  at  a  total  cost  estimated  in  1891  at  $42,400,  of  which  $38,600  was 
appropriated  prior  to  the  commencement  of  the  fiscal  year. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to  5.5 
feet  depth,  over  75  feet  width  below  the  city,  and  the  same  depth  over 
35  feet  width  opposite  the  cityj  and  rock  ledges  covered  the  channel 
at  several  points. 
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Forty-one  thousand  eight  hundred  dollars  has  been  appropriated  and 
$37,840.00  had  been  expended  on  this  work  up  to  June  30,  1892,  by 
whicli  the  8-foot  channel  had  been  completed  from  deep  water  upward 
for  full  width  to  within  a  half  mile  of  tlie  city,  and  for  partial  width  for 
the  remaining  distance;  and  the  rock  ledge  obstructions  had  been  re- 
moved from  the  channel  below  the  city. 

During  the  past  fiscal  year  plans  have  been  made  for  work  under  the 
new  appropriation,  all  work  to  be  done  by  hired  labor  and  the  use  of 
the  Government  plant.  No  work,  except  of  preparation,  has  as  yet 
been  done  in  the  fiehl. 

The  balance  available  will  be  applied  to  the  extension  of  the  chan- 
nel ac(iording  to  the  project. 

July  1,  1892,  balance  unexpended $753.94 

Amount  appropriated  by  act  approved  J ul^'  13,  1892 3, 800. 00 

4,563.94 

June  30,  1893,  amount  expended  during  fiscal  year 1, 407. 19 

July  1, 1893,  balance  unexpended 3, 146. 75 

July  1,  1893,  outHtanding  liabilities 78.87 

July  1,  1893,  balance  available .^. ^067.88 

(See  Appendix  C  19.) 

20.  Harbor  of  refuge  at  Sfoningtonj  Conn, — Stonington  Harbor  lies 
on  the  north  side  of  the  eastern  entrance  from  the  ocean  into  Long 
Island  Sound,  and  its  breakwaters  are  for  the  purpose  of  making  the 
harbor  a  harbor  of  refuge  for  vessels  entering  and  leaving  this  eastern 
entrance  of  the  sound.  Stonington  Harbor  originally  was  an  ox)en  bay 
unprotected  from  southerly  storms  and  obstructed  by  a  shoal  having  a 
low-water  dei)th  of  but  6  feet  at  the  shoalest  part.  Between  1827  and 
1831  about  $37,000  was  spent  in  constructing  piers  or  breakwaters  in 
the  inner  harbor  for  the  prote<3tion  of  the  general  harborage.  Between 
1871  and  1873  $40,106  was  appropriated  for  a  survey  of  the  harbor  and 
for  dredging  the  harbor  to  12  feet  depth,  this  work  being  finished  in 
1875.  Between  1875  and  1879  $112,500  was  appropriated  for  the  oon- 
struction  of  a  western  breakwater  about  2,000  feet  long,  extending  to 
18  feet  depth  of  water,  and  for  dredging  the  harborage  to  12  feet  depth 
inside  this  breakwater,  this  work  being  completed  in  1880. 

The  approved  project  of  1880,  as  modified  in  1882,  provides  for  the 
construction  of  an  eastern  breakwater  as  a  protection  to  the  outer  har- 
bor, this  breakwater,  about  a  half  mile  long,  to  extend  from  the  vicin- 
ity of  Bartlett's  Beef  to  the  vicinity  of  the  Middle  Ground  Shoal  or 
until  it  gives  sufficient  protection  to  the  harbor  against  southerly  winds; 
all  at  a  total  cost  estimated  in  1883  at  $143,000,  of  which  $130,600  was 
appropriated  prior  to  the  commencement  of  the  fiscal  year. 

At  the  adoption  of  the  present  project  the  harbor  had  no  eastern 
breakwater. 

One  hundred  and  forty-three  thousand  dollars  has  been  appropriated 
and  $130,461.42  had  been  expended  on  this  work  up  to  June  30,  18D2; 
this  expenditure  resulted  in  the  extension  of  this  eastern  breakwater 
to  a  total  length  of  2,377  feet. 

During  the  past  fiscal  year  nothing  but  office  work  and  minor  field 
work  was  done,  further  breakwater  construction  being  postponed  to 
await  the  result  of  new  surveys. 

The  balance  on  hand  will  be  expended  in  extending  the  eastern  break- 
water. 
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July  1,  1892,  balance  unexpended $38. 58 

Amount  apjiropriated  by  act  approved  July  13,  1802 12, 500. 00 

12, 538. 58 
.luuo  30,  1893,  amount  expended  during  fiscal  year 600. 90 

July  1,  1893,  balance  unexpended 11,937.68 

.July  1,  1893,  outstanding  liabilities 79.29 

July  1,  1893,  balance  available 11,858.39 

(See  Appendix  C  20.) 

21,  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation— a.  Wreck  of  schooner  J.  B.  Woodbury. — This  vessel,  wrecked 
in  about  1875,  was  reported  in  April,  1892,  as  lying  about  2  miles  south 
of  the  life  saving  station  at  Monomoy,  Southern  Cape  God,  Massa- 
chusetts, and  as  endangering  the  safety  of  the  life-saving  boats  and 
otlier  craft.  Ihe  wreck  was  removed  by  contract  completed  July  29, 
1892. 

b.  Wreck  of  schooner  Bertha  J,  Fellows, — This  vessel,  wrecked  in 
about  1885,  was  reported  in  April,  1892,  as  lying  about  three-quarters 
of  a  mile  north  of  the  life-saving  station  at  Monomoy,  Southern  Cape 
('od,  Massachusetts,  and  as  endangering  the  safety  of  the  life-saving 
boats  and  other  craft.  The  wreck  was  removed  by  contract  completed 
July  24, 1892. 

c.  Wreck  of  schooner  Davis  Brothers, — This  yessel,  loaded  witli  lime, 
and  on  fire,  was  scuttled,  stripped,  and  left  by  her  owners,  in  June, 
1891,  in  Dutch  Island  Harbor,  Narragansett  Bay,  Rhode  Island.  The 
wreck  was  removed  by  hired  labor,  work  being  completed  in  October, 
1892. 

d.  Wreck  of  schooner  Francis  Edward, — This  vessel,  loaded  with 
lumber,  found  adrift  in  Vineyard  Sound,  Massachusetts,  was  towed 
into  port  aud  run  aground,  stripped,  and  left  by  her  tinders  and  owners, 
in  May,  1892,  in  Fairhaven  Harbor,  Massachusetts.  Tlie  wreck  was 
removed  by  hired  labor,  work  being  completed  in  March,  1893. 

e.  Wyeck  of  schooner  O,  8,  Tarbell. — ^This  vessel,  loaded  with  plaster, 
was  sunk  by  collision  in  November,  1892,  about  5  miles  southeast  of 
Vineyard  Sound  Lightship,  Massachusetts.  Her  spars  and  rigging  were 
removed  to  65  feet  depth  at  low  water  by  hired  labor,  work  being  com- 
pleted in  March,  1893. 

/.  Wreck  of  coal  barge  Sooloo. — ^This  barge,  loaded  with  coal,  and 
endeavoring 4o  avoid  collision  with  the  wreck  of  the  steam  yacht  Alvaj 
itself  struck  on  the  shoals  and  sunk  in  November,  1892,  near  the  bell 
buoy  in  Pollock  Rip  Channel,  eastern  entrance  to  ^^  an  tucket  Sound, 
Massachussetts.  The  wreck  was  removed  by  hired  labor,  work  being 
completed  in  April,  1893. 

g.  Wreck  of  coal  barge  Storm  King, — ^This  barge,  loaded  with  coal, 
and  endeavoring  to  avoid  collision  with  the  wreck  of  the  steam  yacht 
Alva^  itself  struck  on  the  shoals  and  sunk  in  November,  1892,  near  the 
bell  buoy  in  Pollock  Rip  Channel,  eastern  entrance  to  Nantucket 
Sound,  Massachusetts.  The  wreck  was  removed  by  hired  labor,  work 
being  completed  in  April,  189,5. 

h.  Wreck  of  barge  R.  A,  Allen. — This  barge,  loaded  with  coal, 
stranded  in  1867,  on  Handerchief  Shoal,  near  Monomoy  Point,  South- 
ern Cape  Cod,  Massachusetts,  was  reported  in  December,  1892,  as  hav- 
ing recently  caused  damage  to  other  boats.  The  wreck  was  removed  by 
hired  labor,  work  being  completed  in  April,  1893. 

i.  Wreck  of  schooner  Charlotte  Fish, — This  schooner,  loaded  with 
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coal,  foundered  in  December,  1892,  about  4  miles  soath  of  ^ronomoy 
Li^liMIouse,  Soutlieni  Cai)e  Cod,  Massachusetts.  The  wreck  was  re- 
moved by  contract  completed  April  20, 1893. 

j.  Old  tcreck  in  Nantucket  Harbor. — A  schooner,  stranded  a  few 
years  ago  on  the  bc«ach  of  Coatue  Point,  outside  the  Nantucket  (Masa) 
J  larbor  jetties,  was  cut  to  pieces  by  the  ice  of  the  past  winter  and  a  por- 
tion of  the  hull  was  in  the  spring  of  1893  carried  over  the  east  jetty  into 
the  niain  chann(»l  entrance  to  JSfantucket  Harbor.  This  obstruction 
was  removed  by  hired  labor,  work  being  completed  in  June,  1893. 

k.  Old  wreck  in  Kd(fartoicn  Harbor. — A  schooner,  sunk  a  few  years 
ago  on  i\\{\  shore  of  the  eastern  side  of  Edgartown  Harbor,  Massachu- 
s<»ttH,  was  cut  down  by  the  ice  of  the  past  winter  in  such  a  way  as  to  be 
complained  of,  in  May,  1893,  as  dangerous  to  navigation.  The  wreck  was 
removed  by  hired  labor,  work  being  completed  in  June,  1893. 

/.  Wreck  of  Hteam  yacht  Alva. — This  steam  yacht,  on  a  pleasure  trip, 
was  sunk  by  collision  in  July,  1892,  in  the  middle  of  Pollock  EipOhan- 
nel,  eastern  entrance  to  Nantucket  Sound,  Massachussetts.  Her  own- 
ers were  allowed  the  two  months  guaranteed  them  by  law  in  which  to  re- 
move her.  After  this  time  the  wreck  was  duly  advertised  and  her  removal 
awarded  to  th<».  lowest  bidder  under  contract  dated  December  12,  work 
to  be  completed  by  May  14, 1893.  Unusual  stress  of  weather  during 
the  winter  caused  this  time  to  be  extended  until  July  14,  1893.  Work 
was  jiractically  iinished  on  June  30. 

m.  Wreck  of  old  ntonc  schooner  at  Monomoy  Point. — ^This  schooner, 
h)aded  with  stone,  sunk  sev(»ral  years  ago  on  the  southern  edge  of 
Shovelful  Shoal,  Monomoy  Point,  Southern  Cape  Cod,  Massachusetts, 
had,  in  1893,  become  a  dangerous  obstruction  to  navigation.  The  wreck 
is  now  under  removal  by  hired  hibor. 

n.  Wreck  of  schooner  Nellie  V.  Rokes  — This  schooner,  loaded  with 
stoni^,  sunk  in  1890  about  0.5  mih*,  southeast  of  the  Monomoy  Life-Saving 
Station,  Southern  (3ape  Cod,  Massiwhussetts,  had,  in  1893,  become  a 
dangerous  obstruction  to  navigation.  The  wreck  is  now  under  removal 
by  hired  labor. 

0.  Wreck  of  schooner  Rogers. — ^This  schooner,  loaded  with  coal,  was 
stranded,  in  April,  1893,  in  the  slue  of  Handkerchief  Shoal  about  1.5 
miles  southwest  of  Moncmioy  Point,  Scmthern  Ca])eOod,  Miissaclmsetts. 
The  wreck  is  now  under  removal  by  hired  labor. 

The  cost  of  the  work  on  the  wrecks  removed  during  the  year  was 
$13,092.84. 

(Sec  Appendix  0  21.) 

EXAMINATIONS  MADE  IN  OOMPLTANfJE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

• 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13,  1892,  were  made  by  the  local  engineer,  Oapt.  W.  H. 
Jiixby,  Corps  of  Engineers,  and  reports  thereon  submitted  through 
the  division  engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers: 

1.  Woods  Holl^  Mass. — Capt.  Bixby  submitted  report  of  examination 
ujider  date  of  June  10,  1893.  It  is  his  opinion  and  that  of  the  divis- 
ion engineer,  concurred  in  by  this  oflice,  that  the  channel  between 
Buzzards  Bay  and  Vineyard  Sound,  near  Woods  Holl,  is  worthy  of 
improvement  by  the  United  Stiites.  The  cost  of  a  survey  necessary 
for  preparation  of  project  and  estimate  of  cost  of  improvement  is  esti- 
mated at  $1,200.    (See  Appendix  C  22.) 
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^.  For  breakwater  at  Tarpaulin  Cove^  NauHlion  Island j  Masnachu- 
sett^, — Gapt.  Bixby  submitted  report  of  exaiiiination  iiiuler  date  of 
June  10,  1893.  It  is  his  ojiiuiou  and  that  of  the  division  engineer,  cou- 
ourred  in  by  this  oftice,  that  this  cove  is  worthy  of  iuiprovemont  by 
tlie  General  Government.  The  cost  of  a  survey  necessary  for  prepara- 
tion of  project  and  estimate  for  improvement  is  estimated  at  $1,000. 
(See  Appendix  C  23.) 

3.  Xew  Bedford  Harbor^  Magsachiisetts. — Capt.  Bixby  submitted  re- 
port of  examination  under  date  of  June  10,  1893.  It  is  his  opinion 
and  tliat  of  the  division  engineer,  concurred  in  by  this  office,  that  this 
harbor  is  wgrthy  of  an  enhirgement  of  the  anchorage  area,  in  addition 
to  the  improvements  heretofore  made  by  the  (ieneral  Government. 
The  cost  of  a  survey  for  preparation  of  project  and  estimate  of  the  cijst 
of  the  additional  improvementisestimated  at  $500.  (See  Appendix  C  24.) 

4,  Pawtuxet  Harbor^  Providence  Eiver^  Rhode  Inland, — Capt.  Bixby 
submitted  report  of  examination  under  date  of  June  10, 1893.  It  is  his 
opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office, 
that  the  locality  is  not  worthy  of  improvement  by  the  United  States. 
(See  Appendix  C  25.) 

.->.  Appmiaug  Harbor ^  Cowesset  Bay^  Rhode  Inland. — Capt.  Bixby  sub- 
mitted report  of  examination  under  date  of  June  10,  1893.  It  is  his 
opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office, 
that  this  harbor  is  not  worthy  of  improvement  by  the  General  Govern- 
ment.   (See  Appendix  C  20.) 

a.  Oreenwieh  Harbor^  Greemcich  Bay,  Rhode  Island. — Capt.  Bixby 
submitted  report  of  examination  under  date  of  June  10,  1893.  It  is  his 
opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office, 
that  Greenwich  Harbor  is  not  worthy  of  improvement  by  the  General 
Government.    (See  Appendix  C  27.) 

7.  Wichford  Harbor^  Narragansett  Bay^  Rhode  Island. — Capt.  Bixby 
submitted  report  of  examination  under  date  of  June  10, 1893.  He  con- 
siiiers  the  locality  worthy  of  a  moderate  degree  of  improvement  by  the 
General  Government;  and  the  division  engineer  recommends  that  a 
survey,  not  to  cost  over  $200,  be  made  to  dc^termiue  whether  the 
channel  may  not  be  worthy  of  further  widening  and  improvement. 
In  the  opinion  of  this  office  the  locality  is  wortliy  of  sucli  moderate 
improvement  as  the  survey  recommended  by  Col.  Abbot  may  show  to 
be  warranted.    (See  Appendix  C  28.) 

8.  Inner  harbor  at  Point  Judith  Breakwater ^  Rhode  Island. — Capt. 
Bixby  submitted  report  of  examination  under  date  of  June  12,  1893. 
It  is  his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
office,  that  this  improvement  is  not  worthy  of  being  made  by  the 
United  States.    (See  Appendix  C  29.) 

.9.  Breachway  into  Salt  Pondj  Block  Island^  RJwde  Island. — Capt. 
Bixby  submitted  re])ort  of  exjimination  under  date  of  June  12,  1893. 
The  improvement  desired  is  the  conversion  of  the  pond  in  Block  Island 
into  a  national  harbor  of  refuge  by  establishing  a  connection  with  the 
ocean  on  the  west  side.  It  is  the  opinion  of  Capt.  l^xby  and  of  the 
division  engineer,  concurred  in  by  this  office,  that  this  improvement  is 
not  worthy  of  being  undertaken  by  the  General  Government.  (See 
Appendix  C  30.) 

10.  Stonington  Harbor  and  tlie  entrance  thereto,  Connecticut. — Capt. 
Bixby  submitted  report  of  examination  under  date  of  June  12,  1893. 
It  is  his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
office,  that  this  harbor  is  worthy  of  further  improvement  by  the  United 
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States,  in  nddition  to  that  already  made  and  under  way.  The  cost  of 
a  survey  necessary  for  preparing:  project  and  est! in o to  of  cost  of  im- 
provement is  estimated  at  $1,200.     (Bee  Appendix  C  31.) 

IMPROVEMENT  OF  CONNECTICUT  RIVER  AND  OF  RIVERS  AND  HARBORS 
IN  rONNECTIClTT  AND  NEW  YORK  THIBUTARY  TO  LONG  ISLAND 
SOUND,  AND  ON  SOUTHERN  SHORE  OF  LONG  ISLAND. 

This  district  was  in  thechjir^e  of  Col.  D.  O.  Houston,  Corps  of  En- 
gineers, until  May  18,  181)3,  and  of  Lieut.  Col.  lienry  M.  Robert,  Corps 
of  P^ngineers,  since  June  12,  1893,  with  Lieut.  Thomas  H.  Rees,  Corim 
of  FJngineers,  under  their  immediate  orders  since  Ajiril  5,  1803,  and  in 
the  temporary  charge  of  Lieut,  liees  from  May  18  to  June  12, 1893. 

i.  Myntw  KiveVj  Connecticut, — This  is  a  tidal  river  about  4  miles  in 
length,  extending  noi-tliward  from  Fishers  Island  Sound.  Its  natural 
depth  lor  the  lower  2  miles  was  15  feet  or  more  at  low  tide,  in  a  vei-y 
crooked  and  narrow  channel;  thence  for  a  mile  farther,  to  the  village 
of  Mystic,  the  depth  shohled  to  about  9  feet. 

Above  Mystic  there  has  been  little  navigation.  In  1888  an  exami- 
nation of  the  river  was  made,  and  subsequently  a  project  was  aclopte<l 
for  dredging  to  carry  the  depth  of  15  feet  at  mean  low  water,  with 
width  of  100  feet,  up  to  the  highway  bridge,  and  to  widen  live  bends 
in  the  stream,  at  an  estimated  cost  of  $30,0(M). 

Up  to  July  1,  1892,  $9,774.40  had  been  expended  on  this  improve- 
ment, in  dredging  to  make  an  available  depth  of  15  feet  at  mean  low 
water  up  to  Mystic,  where  the  previous  depth  had  been  9  feet,  and  the 
shar])  bend,  at  the  mouth  of  the  river,  was  widened  by  25  to  75  feet. 

Daring  the  past  Hscal  year  the  channel  at  and  above  the  upper  one 
of  the  five  bends  has  been  dredged  to  the  required  depth  and  width, 
and  the  widening  of  the  second  bend  nearly  completed:  the  latter 
work  will  be  finished  during  the  present  season  with  the  remainder  of 
tin*  appropriation. 

The  total  anumnt  appropriated  for  this  improvement  is  $20,000. 

Future  appropriations  will  be  applied  to  dredging,  to  widen  the 
channel  at  the  lower  bends,  as  provided  in  the  project. 

July  1, 1892,  balance  iincxjiended $225. 60 

Aiiioiint  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

10, 225. 60 
Juno  30,  1893,  amount  expended  during  fiscal  year 6, 576. 57 

July  1,  1893,  balance  unexpended 3, 649. 03 

July  1,  1893,  amount  covered  by  uncompleted  contractH 3, 280. 56 

July  1, 1893,  balance  available 368.47 

!  Amount  (estimated)  required  for  completion  of  existing  project 10,000.00 
A  moun  t  that  can  be  ])rofitably  expended  in  lisj-al  yearending  J  une  30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  1.) 

2.  Thames  River^  Connecticut. — This  river  is  a  tidal  stream  extending 
from  the  city  of  Norwich  15  miles  south  to  Long  Island  Sound.  For  11 
miles  above  its  mouth  the  depth  ranp:es  from  13  to  80  feet. 

Until  1889  improvements  wereconiinod  to  a  stretch  of  3.J  miles  below 
!Nor\vich,  in  which  the  most  troublescmie  bars  lav.  In  1829,  the  channel 
depth  over  these  bars  was  about  G  feet  at  mean  low  water. 

In  183G  a  project  was  adopted  for  making  the  channel  100  feet  wide 
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and  14  feet  cloei)  nt  incaii  high  water  (11  feet  at  low  water),  by  dredg- 
ing: and  by  buikling  piers. 

In  1878  a  channel  14  feet  deep  at  low  water  was  projected,  and  in 
1882  a  modification  was  adopted  providing  for  a  channel  200  feet  wide 
and  14  feet  deej)  at  mean  low  water,  to  be  obtained  by  dredging  and 
by  building  five  dikes  or  training  walls  along  the  outer  sides  of  the 
channel  curves.  Tlie  estimated  cost  was  $208,080,  and  a  balance  of 
$20,000  from  previous  ai)propriations  was  then  available.  In  1888  the 
project  was  ext<inded  to  include  making  10  feet  depth  as  far  as  AUyn 
Point,  and  14  feet  from  there  to  Easter  Point  at  an  additional  cost  of 
$40,000. 

Under  the  provisions  of  the  river  and  harbor  act  of  July  13,  1892, 
$10,000  of  the  appropriation  for  Thames  Kiver  is  authorized  to  be  ex- 
pended in  the  improvement  of  Shaws  Cove,  New  London,  and  the  total 
estimated  cost  of  this  additional  work,  $48,000,  has  be^u  added  to  the 
estimate  required  forcomi)letion  of  the  existing  project  for  the  improve- 
ment of  the  river.  The  original  depth  in  this  cove  was  from  2J  to  8 
feet  at  mean  low  water,  and  the  channel  was  narrow  and  crooked.  The 
project  provides  for  making  a  channel  100  feet  wide  and  12  feet  deep, 
with  an  anchorage  basin  of  the  same  depth,  800  by  400  feet. 

Up  to  July  1, 1892,  three  of  the  proposed  dikes  had  been  completed, 
and  the  fourth  one  nearly  so;  and  the  channel  had  an  available  depth 
fnmi  Norwich  to  Easter  Point  (3 J  miles)  of  nearly  12  feet,  with  width  of 
75  to  125  feet;  from  Easter  Point  to  AUyn  Point,  14  feet  depth  with 
175  feet  width;  below  Allyn  Point  16  feet  depth  with  200  feet  width. 
At  extreme  high  water  the  depth  was  sufficient  for  the  commerce  of  the 
river,  but  the  channel  was  too  narrow  for  convenience  and  safety. 

No  work  had  been  done  in  Shaws  Cove. 

The  total  amount  expended  in  improving  Thames  River,  Connecti- 
cut, up  to  July  1,  1892  was  $369,759.05. 

During  the  i):ist  fiscal  year,  the  widening  and  deepening  of  the  chan- 
nels in  the  upper  part  of  the  river  was  begun,  under  a  contract  still  in 
progress;  the  channel  in  Shaws  Cove  was  made  the  full  length  and 
depth  with  width  of  60  feet  and  the  anchorage  basin  at  the  bend  was 
begun. 

The  addition  of  the  improvement  of  Shaws  Cove,  New  London  Har- 
bor, to  this  i)roject,  increases  the  present  estimate  for  completion  of 
project  from  $55,000  to  $93,600. 

July  1,  1892,  balance  iinexpeiHled, $4,540.95 

Aniuiiiit  appropriated  by  act  ajiproved  July  13, 1892 30, 000. 00 

34,  540. 95 
JuDe  30,  1893,  amount  expended  during  fiscal  year 10,489.50 

July  1,  1893,  balance  unexpended 24,051.45 

July  1,  1893,  outstaudiuK  liabilities $0,  244.  36 

J uly  1,  1893,  amount  covered  by  uncompleted  contracts 9, 236.50 

18,480.86 

July  1,  1893,  balance  available 5,570.59 

Anioiint  (estimated)  required  for  comjiletion  of  oxistinj?  project 93,600.00 

Aniouiittbat  can  be  profitably  expended  in  fiscal  yearendinj;  June30, 1895    50, 000. 00 
Siibiuitted  in  coinj)liauc'e  with  recpiirenients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)pendix  D  2.) 

3.  Connecticut  River^  Massachnscits  and  Connecticut — Above  Hart- 
ford.— From  Holyoke,  Mass.,  34  miles  above  Harttbrd,  dowu  to  Enfield 
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Falls  or  Eapids,  a  distance  of  18  miles,  there  is  a  fair  cbauiiel  4  to  5 
feet  deep. 

Enfield  Rapids  extends  about  5  miles  over  a  rocky  and  uneven  bed, 
with  a  total  fall  of  32  feet.  From  the  foot  of  Enfield  Rapids  to  Hart- 
ford, a  distance  of  II  miles,  the  river's  bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  det^.p  at  low  water. 

Several  years  ago  the  Connecticut  River  Company  constructed  a 
small  canal  around  Enfield  Rapids,  through  which  boats  of  3  feet  draft 
and  80  feet  length  can  pass. 

The  several  projects  under  which  work  has  been  done  liave  been  for 
dredging  at  Barbers  Landing  and  for  wing  dams.  In  1878  plans  and 
estimates  were  submitted  for  construction  of  a  canal  8  feet  deep  around 
Enfield  Rapids.  These  estimates  were  revised  in  1880.  The  estimated 
cost  of  the  canal  was  $1,322,805.  It  was  not  considered,  advisable  to 
commence  construction  with  a  less  sum  than  $450,000,  which  has  not 
yet  been  appropriated. 

(Jp  to  the  close  of  the  present  fisc^al  year  $100,000  has  been  appro- 
priated for  this  part  of  the  river,  of  which  $91,059.70  has  been  expended. 
All  the  work  done  has  been  dredging,  and  the  construction  and  repair 
©f  7  wing  dams. 

JSTo  work  was  done  during  the  past  fiscal  year. 

The  last  appropriation  for  this  part  of  the  river  was  made  in  1880, 
and  the  last  work  done  was  repair  of  wing  dams  in  1880.  Except  the 
fixing  and  definingof  the  channel  by  wing  dams,  the  results  of  the  im- 
provement so  far  made  have  not  been  ]>ermanent. 

The  funds  on  hand  from  previous  appro])riation8  are  sufficient  for 
such  repairs  and  temporary  improvement  as  may  be  needed  during  the 
ensuing  fiscal  year;  no  other  work  is  at  present  contemplated. 

July  1,  1892,  balance  iinexpeixlod , $8,940.30 

July  1,  1893,  balance  unexpended 8,940.30 

Connecticut  River  below  JTartforii, — Between  Hartford  and  Long  Is- 
land >Sc)und,  a  distance  of  50  miles  by  course  of  channel,  the  depth  on 
the  bars  was  formerly  5  f(»ct  at  low  water,  the  worst  places  being 
between  Hartford  and  Middletown,  a  distance  of  19  miles,  and  at  Say- 
brook  Bar  at  the  mouth  of  the  river.  Dredging  was  carried  on  and 
small  wing  djims  were  constructed  by  ])rivate  parties,  and  by  a  State 
corporation  up  to  1808,  with  no  pernniuent  benefit. 

In  18()8  a  i)roject  for  improvement  by  the  United  States  was  sub- 
mitted, under  wliich  a  i)ile  dike  was  built  at  Hartford,  and  annual 
drexlging  done  on  the  bars  below  Hartfbrd,  until  1883. 

In  1873  a  project  for  the  construction  of  three  jetties  on  Saybrook 
Bar  was  adopted.  Two  of  these  have  been  built;  the  third  will  i)rob- 
ably  not  be  required. 

In  1880  a  project  for  permanent  improvement  of  six  of  the  worst  bars 
between  Hartford  and  Middletown  was  adopted;  it  contemplated  build- 
ing riprap  wing  dams,  rectifying  the  banks,  and  protecting  the  caving 
banks  by  mattresses,  at  a  total  estimated  cost  of  $3.'30,487.  It  was, 
afterwards,  found  nec^essary  to  extend  the  project  to  include  annual 
dredging  at  these  and  other  bars,  and  the  extension  and  repair  of  the 
Saybrook  jetties. 

Two  of  the  contemplated  works  have  been  built,  a  training  wall  at 
Hartford  Bar,  and  a  wing  dam  at  Glastonbury  Bar,  their  total  cost  be- 
ing $40,715.34.  In  addition  to  the  work  included  in  the  estimate  of 
$330,487,  the  east  and  west  jetties  at  Saybrook  have  been  extended 
and  repaired,  and  a  channel  130  feet  wide  and  12  feet  deep  has  been 
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dredged  between  them,  and  from  $r),000  to  $10,000  has  been  annually 
expended  in  dredging  to  maintain  a  depth  of  0  feet  on  the  bars  between 
Hartford  and  Saybrook. 

Experience  has  shown  that  on  account  of  tlie  frequency  and  lieight 
of  freshets  in  this  river,  the  permanent  works  projected  in  1880  would  be 
inadequate  to  maintain  the  desired  depth,  or  even  to  niatennlly  reduce 
the  amount  of  dredging  annually  required.  Therefore,  in  December, 
1887,  a  new  project  was  adopted,  confining  future  operations  to  the 
completion  of  the  Saybrook  jetties  to  a  height  of  5  feet  above  high  wa- 
ter, with  a  top  width  of  6  feet,  and  widening  the  channel  between  the 
jetties  to  400  feet,  with  a  depth  of  12  feel  at  mean  low  water,  at  an  es- 
timated cost  of  $80,000,  with  annual  dredging  t<^)  maintain  a  9-foot  chan- 
nel between  Hartford  and  Long  Island  Sound  at  an  average  cost  of 
$10,000  per  year. 

In  1890  an  extension  of  the  project  was  adopted  to  provide  for  rais- 
ing the  Hartford  Dike  to  about  15  feet  above  low-water  level,  at  an 
additional  estimated  cost  of  $50,000. 

Up  to  July  1,  1892,  riprap  dikes  had  been  built  at  Hartford  and 
Gl'iustonbury  bars,  two  riprap  jetties  at  Saybrook  Bar,  at  the  river's 
mouth,  a  channel  130  feet  wide  and  12  feet  deep  had  been  dredged 
through  Saybrook  Bar,  and  channels  of  9  feet  depth  had  been  m^e, 
and,  as  far  as  practicable,  maintained  by  annual  dredging. 

Tlie  Hartford  dike  and  jetties  at  Saybrook  are  in  good  condition, 
the  jetties  have  secured  the  permanency  of  the  entrance  channel,  and 
the  dike  has  partly  secured  the  channel  at  Hartford  Bar;  the  Glaston- 
bury Dike  is  mostly  covered  by  sand.  The  channel  at  the  entrance 
retains  nearly  full  width  and  depth.  , 

During  the  fiscal  year  dredging  was  done  to  maintain  the  navigable 
channels  in  the  river,  and  work  is  now  in  progress,  removing  the  shoals 
which  formed  during  the  spring  freshets.  The  appropriation  of  1892 
has  been,  and  will  be,  applied  wholly  to  annual  maintenance  of  chan- 
nels, and  will  not  reduce  the  estimate  for  completion  of  permanent 
work.  Dredging  early  in  each  year  to  restore  the  channels  tilled  by 
si)ring  fieshets  is  imperatively  necessary  for  the  commerce  of  this 
river,  and  should  be  done  whenever  funds  are  available,  in  preference 
to  the  projected  permanent  improvements.  Since  this  part  of  the  pro- 
ject has  been  definitely  adopted  and  put  in  practice,  the  river  has  been 
on  the  average  in  much  better  navigable  condition  that  before. 

Future  appropriations  will  be  applied  to  the  maintenance  of  the 
9-foot  channels,  necessary  for  navigation  of  the  river,  to  raising  the 
Hartford  Dike,  and  completing  the  Saybrook  jetties,  and  to  widening 
the  channel  at  Saybrook  Bar. 

July  1,  1892,  balance  unexpended $386.06 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

20, 386. 06 
June  30, 1893,  amount  expended  during  fiscal  year 3, 646. 03 

July  1, 1893,  balance  unexpended 16,740.03 

July  1,  1893,  outHtandiug  liabilities $2,284.89 

July  1,  1893,  amount  covered  by  uncompleted  contracts 12, 903. 12 

15,188.01 

July  1,1893,  balance  available 1,552.02 


'Amount  (estimated)  required  for  completion  of  existing  project 110,000.00 

Amount  tbat  can  beprofitabi y  expended  in  fiMcal  year  ending  June  30, 1895    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  3.) 
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4.  Harbor  of  refuge  at  Duck  Island  Harbor  j  Connecticut. — This  harbor 
is  a  broad  bay  on  the  north  side  of  Long  Island  Sound,  about  midway 
between  the  liarbors  of  New  Haven  and  New  London,  a  distiince  of  46 
miles  in  the  widest  part  of  the  Sound,  where  there  is  no  sufficient  har- 
bor of  reftige  for  general  commerce.  Duck  Island  Harbor  is  large 
enough  for  such  use,  but  is  naturally  unprotected  from  storms  from 
any  southerly  quarter. 

By  order  of  Congress,  examinations  of  this  harbor  were  made  in  1883 
and  1886,  and  subsequently  a  project  was  adopted  for  making  it  a  har- 
bor of  refuge  by  constructing  three  riprap  breakwaters,  the  west  one 
extending  westerly  from  Duck  Island,  the  middle  one  extending  north- 
easterly from  Duck  Island,  the  east  one  extending  southwesterly  from 
Menunketesuck  Point  to  the  east  limit  of  the  harbor.  The  total  length 
of  these  breakwaters  was  to  be  5,880  feet  and  their  estimated  cost  is 
$463,540. 

Work  under  this  project  was  begun  in  May,  1891,  and  up  to  July  1, 
1892,  946  linear  feet  of  the  west  breakwater  hatl  been  built,  extending 
it  westwardly  from  Duck  Island  to  a  depth  of  15  feet  at  mean  low 
water.  At  this  length  it  affords  a  limited  shelter  from  southeast  and 
south  storms. 

During  the  past  fiscal  year  the  work  has  been  extended  about  294 
feet,  making  it  1,240  feet  long,  and  under  the  existing  contract  it  will 
be  further  extended  to  a  total  length  of  about  2,000  feet. 

The  total  amount  appropriated  for  this  improvement  is  $60,000. 

It  is  proposed  to  continue  breakwater  construction  under  future  ap- 
propriations. 

July  1, 1892,  balance  unexpended $1,315.10 

Amount  appropriated  by  act  approved  J uly  13,  1892 35, 000. 00 

36,315.10 
June  30,  1893,  amount  expended  d  nring  fiscal  year 3, 449. 92 

July  1,  1893,  balance  unexpended 32,865.18 

July  1,  1893,  outstanding  liabilities $5,252.39 

July  1,  1893,  amount  covered  by  uncompleted  contracts 23,062.57 

28,314.96 

Julyl,  1893,  balance  available 4,550.22 


'Amount  (estimated)  required  for  completion  of  existing  project 403,540.00 

Amount  that  can  boprofitablyexpencbul  in  iiscnl  year  ending  June  30, 1895  100,000.00 
Submitted  in  compliance  with  requirements  of  secticms  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  4.) 

5.  Clinton  Harbor^  Connecticut — ^Tliis  harbor  is  10  miles  west  of  tbe 
mouth  of  the  Connecticut  liiver.  Its  channel  runs  for  nearly  a  mile  in- 
side of  a  beach,  through  which  a  breach  was  made  about  the  year  1840, 
after  which  the  channel  shoaled  in  two  places  to  about  4  feet  depth 
where  it  had  been  8  feet  deep. 

The  project  for  improvement  adopted  in  1882  provided  for  closing  tbe 
breach,  and,  if  that  did  not  restore  the  channel  depth,  for  dredging  a 
channel  100  feet  wide  and  6  feet  deep  at  mean  low  water  through  the 
shoals.    The  entire  cost  was  estimated  at  $10,000. 

A  riprap  dike  was  built  across  the  breach  in  1883  and  repaired  in 
1892.  July  1, 1892,  the  dike  was  in  good  condition;  no  dredging  had 
been  done,  and  the  channel  had  not  deepened  since  1882. 

During  the  past  fiscal  year  a  channel  6  feet  deep  at  mean  low  water 
was  dredged  with  So  feet  width  tlirough  the  inner  bar  and  75  feet  widtii 
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through  the  outer  bar.  This  affords  all  the  relief  that  the  commerce  of 
the  harbor  needs  at  present. 

In  1893  the  project  was  modified  to  make  the  width  sought  75  feet 
and  the  total  cost  for  completion  $8,500.    This  project  is  completed. 

No  appropriation  will  be  required  for  the  ensuing  year. 

July  1,  1892,  baliiDce  unexpended $1, 582. 75 

Amount  appropriated  by  act  approved  July  13, 1892 2, 000. 00 

3, 582. 75 
June  30,  1893,  amount  expended  during  fiscal  year 3, 338. 97 

July  1,  1893,  balance  unexpended 243. 78 

(See  Appendix  I)  5.) 

6,  New  Haven  Harhor^  Connecticut — The  original  available  low- water 
depth  up  to  the  wharves  in  this  harbor  was  about  9  feet. 

The  lirst  project  for  deepening  the  channel  provided  for  making  it  13 
feet  deep,  which  was  done  in  1871.  It  was  widened  at  different  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  16  feet 
deep  and  not  less  than  400  feet  wide.  In  1882  a  project  was  adopted 
for  building  a  dike  to  extend  out  from  Sandy  Point,  with  an  arm  i)ar- 
allel  to  the  channel  and  3,200  feet  long,  in  order  to  contract  the  chan- 
nel and  maintain  16  feet  depth  on  Fort  Hale  Bar,  when  that  depth 
should  be  obtained  by  dredging. 

Up  to  July  1,  1892,  the  shore  arm  and  2,089  feet  of  the  channel  arm  of 
the  Sandy  Point  dike  had  been  built;  a  16-foot  channel  from  400  to  700 
feet  wide  had  been  made  and  maintained  all  the  way  up  the  harbor  to 
Tomlinson's  Bridge,  excej^t  over  the  Fort  Hale  Bar,  where  the  depth  is 
but  13  feet. 

Commerce  in  this  harbor  has  been  much  hampered  by  shoaling  and 
by  insufficient  width  in  the  upper  part,  where  relief  seemed  to  be  more 
urgently  needed  than  at  Fort  Hale  Bar;  therefore,  during  the  past  fis- 
cal year  dredging  was  done  to  widen  the  channel  between  Long  Wharf 
and  Tomlinson's  Bridge,  removing  the  shoals  which  had  formed  in  the 
previous  channel,  making  a  depth  of  16  feet  at  mean  low  water. 

Tlie  increased  width  was  of  immediate  benefit  to  vessels  going  to  or 
from  th^  wharves,  or  waiting  for  berth  to  unload. 

Future  appropriations  will  be  applied  to  dredging  and,  if  necessary, 
to  further  extension  of  the  dike. 

July  1,  1892,  balance  unexpended $718.40 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

15, 718. 40 
June  30,  1893,  amount  expended  during  fiscal  year 15, 447. 82 

July  1,  1893,  balance  unexpended 270. 58 

{Amount  (estimated)  required  for  completion  of  existing  project 48,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    48, 000. 00 
Submitted  in  compliance  with  reciuiremeut*  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  6.) 

7.  Breakwaters  at  New  Haven,  Conn. — In  1880  a  project  was  adopted 
for  making  a  harbor  of  refuge  at  the  entrance  of  New  Haven  Har- 
bor by  the  construction  of  two  riprap  breakwaters;  the  first  to  be 
3,300  feet  long,  extending  northeasterly  from  the  light-house  on  South- 
west Ledge  to  Quixes  Ledge;  the  second  to  be  4,200  feet  long,  extend- 
ing northwesterly  from  Luddingtou  liock.  The  estimated  cost  waa 
$1,311,134. 
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The  river  and  harbor  act  of  August  11, 1888,  provided: 

And  the  Chief  of  Kn<;iijeei*8  may,  if  (leeiiiod  uorossary,  relocate  tUo  western  break- 
water, and  the  Secretary  of  War  is  antliorizod,  in  hi8  discretion,  to  expend  any  por- 
tion of  Hiiid  sum  in  connnencing  its  constructiun. 

The  New  Haven  Harbor  (•oniniissioners  proposed  a  plan  for  reloca- 
tion of  the  westein  breakwater,  which  would  largely  increase  tbe  an- 
chorage alfonl(Ml  under  the  original  project,  and  which  would  cost 
about  $5,000,000. 

There  was  no  doubt  of  the  desirability  of  increasing  the  anchorage 
ground,  but  the  expenditure  ro([uired  by  this  phm  was  larger  than  the 
present  denumds  of  connnerco  seemed  to  warrant.  A  plan  was  sug- 
gested by  the  officer  in  charge  for  changing  the  location  of  the  western 
breakwater  to  the  southwest  about  6,000  feet,  and  constructing  a  break- 
water 5,000  feet  long,  which  should  start  at  a  point  1,000  feet  north  54 
degrees  east  from  Luddington  liock,  and  extend  south  54  degrees  west, 
crossing  the  rock;  also  for  constructing  a  smaller  breakwater  from  the 
east  shore  toward  Quixes  Ledge,  to  better  protect  the  harbor  from 
easterly  storms,  leaving  an  eastern  entrance  channel  800  feet  wide  and 
13  feet  deep.  The  cost  of  these  works,  in  addition  to  the  estimates  of 
$1,311,134,  would  be  about  $8^10,000. 

Upon  appropriation  of  $120,000  by  the  river  and  harbor  act  of  1890, 
the  modilications  of  project  above  described  were  adopted.  Further 
details  concerning  this  i)ian,  and  a  sketch  showing  location  of  proi>osed 
Avorks,  are  printed  in  the  Annual  Eeport  for  1880.  part  1,  pp.  60  and  61; 
also  Appendix  D  6,  pp.  675-085. 

Up  to  eluly  1,  1802,  the  East  Breakwater,  3,450  feet  long,  had  been 
completed,  affording  considerable  shelter  to  the  east  side  of  the  harbor, 
and  1,080  linear  feet  of  the  Middle  Breakwater  overlying  Luddington 
Rock  liad  been  built  to  partial  height  and  width.  During  the  past  fiscal 
year  the  Middle  Breakwater  has  been  extended  about  931  linear  feet, 
and  part  has  been  built  up  to  the  required  dimensions;  under  an  exist- 
ing contract  it  will  be  further  extended  to  a  total  length  of  about  3^400 
feet,  and  the  whole  work  enlarged.  At  its  i)resent  length  the  break- 
water ali'ords  partial  shelter  to  about  one-half  the  west  entrance  to  the 
harbor. 

Under  future  appropriations  it  is  proi)os(Ml  to  extend  the  breakwater. 

Jnly  1,  1892,  balance  nnoxpended $52,628.91 

Amount  appropriated  by  act  approved  Jnly  1 ',),  1892 120, 000. 00 

172, 628. 91 
June  30,  1893,  amount  expended  during  fiscal  year 85,571.73 

July  1,  1893,  balance  nnex])cnded 87,057.18 

July  1,  18i>3,  outstanding:  liabilities $28,  477. 96 

July  1,  1893,  amount  covered  by  uncompleted  contracts 3, 211. 89 

81, 692. 85 

July  1,  189.3,  balance  available 5,3G4.33 


1 


fAnumnt  (estimated)  required  for  completion  of  existing  project 1>541, 134.00 
Amount  tbat  can  be  profitably  exiiended  in  fiscal  year  en<ling  June 
30,  1895 500,000.00 

Submitted  in  compliance  with  requiremtnits  of  section  2  of  river  and 
harbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  7.) 

8.  Mil/ord  Harbor^  Connecticut. — ^This  harbor  consists  of  a  broad, 
open  bay,  from  the  head  of  which  a  small  tidal  stream  extends  three* 
quaiters  of  a  mile  inland  to  the  upper  wharf.    Originally  the  depth  (m 
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the  bar  at  tlie  mouth  of  the  river  was  less  tlian  2  feet  at  mean  low  water; 
ill  parts  of  the  river  the  chanuel  ran  nearly  bare. 

Under  the  first  project  for  improvement,  adopted  in  1872,  a  channel  4 
feet  deep  and  100  feet  wide  was  excavated  through  the  bar,  and  thence40 
to  GO  feet  wide  to  the  upper  wharf;  small  jetties  were  built  to  protect 
the  east  bank  from  erosion,  and  two  jetties  were  built  to  i)reserve  the 
chanuel  on  the  bar,  at  a  total  cost  of  $34,000.  In  1881  a  project  was 
adopted  for  making  the  channel  through  the  bar  8  feet  deep  at  mean  low 
water  and  100  feet  wide,  at  an  estimated  cost  of  $11,000. 

The  8-foot  channel  has  been  completed  to  100  feet  width. 

J  uly  1,  1892,  the  channel  ov^r  the  outer  bar  was  in  fair  condition ;  that 
from  the  bar  to  tlie  upper  wharves  had  shoaled  somewhat,  especially  in 
the  upper  part.  Long  J  etty  had  been  repaired  as  far  as  seemed  necessary, 
and  the  project  for  the  improvement  was  considered  completed. 

No  work  was  done  during  the  past  fiscal  year. 

July  1, 1892,  baLance  unexpended $175.46 

June  30,  1893,  amount  expended  during  fiscal  year 175. 46 

(See  Appendix  D  8.) 

9.  Homatonic  River^  Connecticut — ^The  navigable  part  of  this  river 
extends  from  Derby,  Conn.,  to  Long  Island  Sound,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars  upon  which  the 
low-watesr  depth  was  from  3  to  5  feet. 

In  1871  a  project  was  adopted  for  making  and  maintaining  a  channel 
100  feet  wide  and  7  feet  deep  at  mean  low  water,  throughout  this  dis- 
tance. Besides  the  necessary  dredging,  it  contemplated  building  a 
breakwater  east  of  the  channel  over  the  bar  at  the  river's  mouth. 

A  channel  of  the  required  depth  has  been  dredged  several  times 
through  the  worst  bars. 

July  1, 1892,  the  available  depth  in  the  river  channel  was  about  4 J 
feet  at  mean  low  water,  and  over  the  bar,  at  the  mouth,  about  6  feetj  the 
breakwater  had  been  built  to  a  length  of  4,572  feet. 

During  the  past  fiscal  year  dredging  has  been  done  to  make  a  depth 
of  7  feet  on  the  outer  bar,  where  work  is  now  in  progress,  and  the 
breakwater  has  been  extended  to  a  total  length  of  4,740  feet. 

Under  existing  contracts,  the  channel  at  the  mouth  will  be  completed 
to  7  feet  depth,  the  breakwater  will  be  further  extended  to  a  length  of 
about  5,000  feet;  and  a  small  dike  will  be  begun  near  the  mouth  of  the 
river,  intended  to  straighten  the  channel  and  to  reduce  the  dredging 
at  the  bend  below  Strafibrd.  In  order  to  make  the  channel  i)ermaiient 
over  the  outer  bar,  it  is  necessary  to  further  extend  the  breakwater,  as 
projected. 

Julyl,  1892,  balance  unexpended $11,044.68 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

31, 044. 68 
June  30,  1893,  amount  expended  during  fiscal  year 14, 588. 49 

July  1,  1893,  balance  unexpended - 16,456.19 

Julyl,  1893,  outstanding  liabilities $1,648.76 

July  1, 1893,  amount  covered  by  uncompleted  contracts 12, 980. 50 

14,629.26 

Julyl,  1893,  balance  available 1,826.93 

{Amount  (estimated)  required  for  completion  of  existing  project 112, 000. 0<> 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 

(See  Appendix  D  9.) 
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10.  Bridifcport  Harbor,  Connecticut — ^Tlie  available  depth  in  this  bar- 
bor  was  originally  5  feet  at  mean  low  water. 

The  first  project  for  improvement  provided  for  an  8-foot  channel  over 
the  outer  and  inner  bars.  This  was  dredged  on  the  outer  bar  in  \8iil, 
and  on  both  bars  in  1803'.  In  1871  a  project  was  adopted  for  making  a 
channel  12  feet  deep  and  1(K)  feet  wide,  subsequently  modified  to  300 
feet,  and  for  building  a  jetty  on  the  east  shore  to  check  the  influx  of 
sand. 

This  was  accomplished  in  1882,  and  a  new  i)roject  was  adopted  for 
widening  to  GOO  feet  the  channel  from  the  inner  beacon  to  the  Nanga- 
tuck  Bailroad  Wharf,  to  provide  for  vessels  driven  in  by  bad  weather, 
without  blocking  the  main  channel.  The  estimated  cost  of  the  latter 
])roject  was  $00,000;  it  is  very  nearly  completed.  A  small  area  re- 
mains near  the  inner  beacon,  which  it  is  considered  desirable  to  tlredge. 
The  project  was  extended  in  1888  to  include  widening  the  channel  above 
the  railroad  wharf  in  order  to  relieve  the  crowding  at  that  point,  and 
was  further  extended  by  act  of  Congress  authorizing  the  expenditure 
of  the  api)roi)riation  of  1888  towards  dredging  a  9-foot  channel  up  to 
the  head  of  the  upper  harbor  above  the  bridges,  and  by  the  river  and 
harbor  act  of  1890,  which  directed  the  beginning  of  the  breakwater 
from  the  tongue  to  the  hiner  beacon.  The  total  estimated  cost  of  these 
extensions  was  $()5,000,  of  which  $30,000  has  been  appropriated. 

Up  to  July  1,  1892,  a  channel  12  feet  deep  at  mean  low  water  existed 
from  Long  Island  Sound  nearly  to  the  lower  bridge  with  widths  firom 
75  to  GOO  feet;  at  the  lower  bridge  shoaling  had  slightly  reduced  the 
depth.  Above  the  lower  bridge,  ])ractically  to  the  head  of  navigation, 
the  (*hannel  was  9  feet  deep  at  mean  low  water,  and  from  60  to  90  feet 
wide.  The  breakwater  from  the  Tongue  to  the  Inner  Beacon  had  been 
built  its  full  length,  1,105  feet,  but  not  to  the  full  cross  section  consid- 
ered necessary  for  permanence;  it  afforded  a  shelter  of  value  to  the  an- 
chorage ground  out  to  the  lower  wharves. 

During  the  past  fiscal  year  the  anchorage  between  the  Inner  Beacon 
and  the  Naugatuck  Hailroiid  Wharf  was  widened  by  170  feet,  making 
the  width  of  channel  at  that  point  about  770  feet.  The  location  of  this 
work  was  i)rescribed  by  the  api)ropriation  act,  and  being  outside  the 
l)roject  for  improvement  does  not  reduce  the  cost  of  completion  of  the 
project. 

Future  appropriations  should  be  ap])lied  to  extending  and  widening 
the  channel  above  the  horse  railroad  bridge,  to  repairing  the  harbor 
channel  and  widening  it  above  the  railroad  wharf,  and  to  enlarging  the 
breakwater  as  projected. 

.July  1,  1892,  balance  unexpended $1,410. 15 

Amount  upproi)i'iuted  by  act  approved  .July  13,  1892 20, 000. 00 

21, 410. 15 
J uue  30,  1893,  amount  expended  during  fibcivl  year 20, 221. 78 

July  1,  1893,  balance  unexpended 1, 188.«f7 

Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amountthatcan  be  profitably  expended  iu  liRcal  yearen<linK.)uue30,1895    35,000.00 
Subuiittei  iu  compliance  with  re(inircmeut<i  of  sectiouH  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  10.) 

11.  Black  Bock  Harbor,  Connecticut. — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fayerweather  Island  and  of  two  small  streams 
extending  inland  from  the  head  ol'  the  bay.    The  depth  in  Ceilar  Creek, 
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the  more  important  of  these  streams,  was  from  2  tr)  4  feet  at  mean  low 
water,  and  the  channel  was  narrow  and  very  crookcil. 

The  project  for  improvement  snbmitted  in  18S3  included  dredging  a 
channel  3,300  feet  hmg,  i\0  feet  wide,  and  0  feet  deep,  to  extend  up 
Cedar  Creek,  and  a  breakwater  from  Fayerweather  Island  to  the  main- 
land.   The  estimated  cost  was  $80,000. 

Up  to  July  1, 1892,  tlie  breakwater  had  been  built  to  the  full  length, 
but  not  to  the  width  and  height  projected.  The  proposed  channel  had 
been  dredged  to  the  full  extent  projected,  but  had  slightly  shoaled  on 
the  sides.  This  channel  was  largely  used  and  was  indispensable  to 
the  commerce  of  the  upper  part  of  the  harbor. 

Nothing  has  been  done  (luring  the  past  fiscal  year.  A  contract  for 
dredging  is  in  force,  under  which  the  shoal  parts  of  the  channel  will 
be  deepened  and  the  bends  widened. 

Future  ai)propriations  should  be  applied  to  maintaining  and  extend- 
ing the  channel,  and,  if  necessary,  to  enlarging  the  breakwater. 

July  1, 1892,  balance  nnexpeuded $405. 63 

Aniouut  appropriated  by  act  approved  J  iily  13, 1892 5, 000. 00 

5, 405. 63 
Jnne  30, 1893,  amount  expended  during  fiscal  year 435. 97 

July  1, 1893,  balance  unexpended 4, 969. 66 

July  1, 1893^aiuount  covered  by  uncompleted  contracts 4, 250. 00 

July  1, 1893,  balance  available 719.66 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  J  une30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of*  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  11.) 

1J2,  Sdugatuck  RiveVj  Connecticut. — ^This  river  is  a  tidal  stream,  ex- 
tending inland  about  4^  miles  by  course  of  channel  from  Long  Island 
Sound  to  Westport,  Conn.  It  has  a  natural  depth  of  5  feet  at  mean 
low  water,  in  a  rather  narrow,  crooked  channel,  up  to  the  railroad 
bridge  at  Saugatuck,  about  3  miles  from  the  Sound  j  thence  the  depth 
decreases  gradually  until  at  Westi>ort  it  is  less  than  1  foot.  The  chan- 
nel is  somewhat  obstructed  by  rocks  in  its  upper  part. 

From  1820  in  1838  a  short  breakwater  was  built  on  Cedar  Point,  the 
east  side  of  the  river's  mouth,  to  prevent  sand  obstructing  the  en- 
trance; the  work  was  repaired  and  extended  in  1870.  In  1836-1840  a 
canal  was  cut  through  "Great  Marsh"  to  shorten  the  sailing  course 
to  the  westward;  since  1850  it  has  been  so  filled  up  as  to  be  of  little 
use. 

July  1, 1892,  the  channel  depths  had  not  materially  changed;  the 
breakwater  at  Cedar  Point  was  in  fair  condition,  but  needed  some  re- 
pair; ti^i)  canal  was  only  passable  to  light-draft  vessels  at  high  water, 
being  nearly  bare  at  either  end  at  low  tide. 

Under  provisions  of  the  river  and  harbor  act  approved  September 
19,  1890,  an  examination  of  Saugatuck  River  was  made,  and  a  project 
submitted  for  extending  the  4-foot  channel  CO  feet  wide  to  the  village 
of  Westport.  An  appropriation  of  $7,000  for  the  work  was  made  by 
the  river  and  harbor  act  of  July  13, 1892,  and  dredging  has  recently 
begun.    The  available  funds  will  more  than  half  complete  this  work. 

Future  appropriations  will  bo  applied  to  completing  the  4foot  chan- 
nel as  projected. 

ENG  93 6 
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Amount  appropriated  by  aot  approved  July  13,  1892 $7, 000. 00 

June  30,  1893,   amount  expende<l  during  fiscal  year 970.93 

July  1,  1893,  balance  unexpended 6, 029. 07 

July  1,  1803,  out«tandin«5  liabilities $765.25 

July  1,  1893,  amount  covered  by  uncompleted  contracts 4,954.23 

6,719.48 

July  1,  1893,  balance  available 309.59 

i  Amount  (e«timat<^d)  required  for  completion  of  existing  project S,  000. 00 
Amount  that  can  be  profitably  expended  in  fiHcal  year  ending  June  30,1895      3, 000,00 
Submitted  ia  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18GG  and  18G7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  12.) 

13,  Xorwalk  Harbor,  Connecticut — ^This  harbor  consists  of  the  tidal 
part  of  Norwalk  River,  exteudiiig  from  Norwalk,  Conn.,  to  the  river's 
mouth,  a  distance  of  about  three  miles.  South  Norwalk  is  on  the  west 
bank  of  the  river,  about  one  and  a  lialf  miles  below  l^orwalk.  Origi- 
nally the  dei)th  up  to  South  Norwalk  was  about  5  feet  at  mean  low 
water;  between  there  and  iTorwalk  the  river  bed  ran  nearly  bare. 

The  first  proje^^t  for  improvement  contemplated  a  channel  1(K)  feet 
wide  and  0  feet  deep  to  Norwalk.  In  1881  the  project  was  modified  to 
provide  for  a  dei)th  of  8  feet  below  South  Norwalk*.  The  last  estimate 
upon  this  work  placed  the  cost  from  commencement  at  $84,000. 

Some  parts  of  the  river  have  recpiired  dredging  several  times. 

July  1, 1892,  the  channel  was  100  feet  wide  and  8  feet  deep  up  to 
South  Norwalk,  and  thence  to  Norwalk  6  feet  deep  and  CK)  to  100  feet 
wide.  It  was  constantly  used  by  the  commerce  of  Norwalk  and  South 
Norwalk,  to  which  it  was  indispensable.  The  project  was  at  that  time 
reported  cx)mpleted. 

During  the  past  tiscal  year  no  work  was  done,  and  nothing  ftirther 
js  required  under  the  existing  project. 

Jnly  1,  1892,  babince  unexpended $183.53 

Jane  30,  1893,  amount  expended  during  tbe  fiscal  yekr 183.53 

(See  Appendix  D  l.'j.) 

14.  Wilsons  Point  Harbor,  Connecticut. — This  harbor  is  a  bay  on  the 
north  shore  of  Long  Island  Sound,  sheltered  from  all  storms,  except 
southerly  ones.  Its  natural  depth  of  10  feet  at  the  mouth  shoaled  to 
about  5  feet  at  low  water  at  the  wharves  of  the  New  England  Terminal 
Company,  a  corporation  formed  to  secure  water  privileges  for  tlie 
Housatonic  liailroad  system  and  its  connectums. 

In  1888  $25,0  M)  was  api)ropriated  for  this  improvement  as  a  part  of 
Norwalk  Harbor,  and  a  project  was  adopted  for  making  a  channel  300 
feet  wide  and  15  feet  deep  up  to  the  vicinity  of  the  wharves.  The 
reqnired  de])th  was  secured,  with  width  of  400  feet. 

In  181)0  ^30,000  was  appropriated  for  this  harbor,  and  up  to  July  1, 
1801,  with  a  total  expenditure  of  $36,814.21,  the  channel  up  to  the 
vii'inity  of  the  wharves  had  been  made  15feetdeei)  at  mean  low  water 
and  480  feet  wide,  with  an  additional  width  of  200  feet  for  750  feet  on 
the  east  side,  near  the  wharves.  This  permitted  vessels  of  16  feet  draft 
to  approach  the  wharves  at  any  ordinary  stage  of  tide. 

July  1, 1802,  the  dred^^ed  channels  were  in  good  conditioii,  and  the 
project  was  reported  coniph^ted. 

Nolhiiig  was  donednrin<i:  the  past  fiscal  year. 

No  further  public  improvement  at  this  point  is  needed  and  no  further 
appro2)riation  is  reipiiied. 
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July  1, 1892,  balance  unexpended $8, 333. 70 

July  30,  1893,  amount  expended  duriug  fiscal  year 7, 010. 60 

July  1,  1893,  balance  unexpended 1,323.10 

(See  Appendix  D  14.) 

15.  Five  Mile  River  Harbor ,  Connecticut — This  harbor  is  a  small  inlet 
over  a  mile  long,  and  from  300  to  800  feet  wide,  on  the  north  shore  of 
Long  Island  Sound,  The  natural  low- water  depth  at  the  mouth  is  about 
3  feet,  shoaling  to  zero  half  way  up  the  harbor. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  188C,  and  adopted  under  an  appropriation  of  $5,000  made  August 
11,  1888,  provides  for  dredging  a  channel  8  feet  deep  at  mean  low 
water,  100  feet  wide,  and  about  6,000  feet  long,  extending  to  the  head 
of  the  harbor;  the  cost  was  estimated  at  $26,000, 

The  total  amount  appropriated  for  this  improvement  is  $15,000. 

Up  to  July  1, 1892,  $9,886.96  had  been  expended^  and  a  channel  60 
feet  wide  and  2,450  feet  l6ng  had  been  dredged  to  a  depth  of  8  feet  at 
mean  low  water,  extending  from  Long  Island  Sound  to  the  vicinity  of 
the  lower  wharves.  This  channel  has  been  extended  to  some  of  "the 
wharves  by  private  work,  and  is  now  used  for  anchorage  and  for  com- 
mercial purposes. 

Nothing  was  done  during  the  past  fiscal  year.  A  contract  for 
dredging  is  in  force,  under  which  the  channel  will  be  extended  up  the 
harbor. 

Future  appropriations  will  be  applied  to  widening  and  extending  the 
channel,  as  projected. 

July  1,  1892,  balance  unexpended $113.04 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

5, 113. 04 
June  30, 1893,  amount  expended  during  fiscal  year 84.46 

July  1,  1893,  balance  unexpended 5,028.58 

July  1, 1893,  amount  covered  by  uncompleted  contracts 4, 350. 00 

July  1,  1893,  balance  available 678.58 

f  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amon  nt  that  can  be  prohtably  expended  in  fiscal  year  ending  J  une  30, 1895  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893.  , 

(See  Appendix  D  15.) 

16.  Stamford  Harbor  j  Connecticut — ^This  harbor  consists  of  a  bay  on  the 
north  shore  of  Long  Island  Sound,  and  of  two  tidal  inlets,  known  as  the 
East  and  West  Branches,  extending  up  to  the  village  of  Stamford.  The 
original  depth  in  the  West  Branch  was  from  1  to  3  feet,  gradually  in- 
creasing in  the  bay  to  a  depth  of  12  feet;  the  East  Branch  was  origi- 
nally a  small  marshy  creek,  deepened  by  private  dredging  to  a  depth  of 
about  8  feet  at  mean  low  water. 

The  project  of  improvement  adopted  in  1886  provided  for  dredging  a 
5-foot  channel  80  feet  wide  up  to  the  head  of  the  West  Branch.  This 
was  accomplished  in  1892.  In  that  year  a  project  was  adopted  provid- 
ing for  enlarging  the  channel  of  the  West  Branch  to  150  feet  width  and 
7  feet  depth,  and  dredging  out  the  basin  between  the  harbor  lines  at 
the  head  of  this  branch ;  also  for  making  the  channel  of  the  East  Branch 
100  feet  wide  for  a  length  of  8,535  feet,  and  50  feet  wide  for  a  length  of 
1,200  feet,  with  depth  of  9  feet,  at  a  total  estimated  cost  of  $123,500. 

July  1, 1892,  nothing  had  been  done  under  the  new  project. 
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During  the  pant  fiscal  year  dredgipg  has  been  done  to  widen  and 
deepen  the  channel  of  the  East  Branch  and  work  is  now  in  progress, 
but  not  far  enough  advanced  to  be  of  material  use. 

With  the  available  funds  it  is  proposed  to  make  the  East  Branch 
channel  60  feet  wide  and  9  feet  deep  at  mean  low  water  to  or  nearly  to 
the  head  of  tlie  harbor. 

Future  appropriations  will  be  applied  to  dredging  to  widen  and 
deepen  tlie  channels,  as  projected. 

July  1,  1892,  balance  imexponded 160.73 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

15,060.73 
Juno  30,  1893,  amount  expended  durin;;  fiscal  year 9^.79 

July  1,  1H93,  balance  unexpended 14,094.94 

July  1,1893,  outHtanding liabilities $3,572.90 

July  1 ,  1893,  amount  covered  by  uncompleted  contracts 9, 755. 90 

18,327.60 

July  1,  1893,  balance  available 767.34 

{Amount  (cHtimated)  required  for  completion  of  existini^  project 106,500.00 
Amount  that  cun  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    50, 000.00 
iSubmitt<'d  in  compliance  with  roquirements  of  sections  2  of  river  and 
harbor  a<tH  of  186()  and  1867  and  of  Huudry  civil  act  of  March  3,  1893. 

(See  Appendix  I)  IG.) 

17.  Harbor  at  Voh  Cob  and  Miamtis  River y  Connecticut. — This  harbor  is  a 
tidal  inlet  on  the  north  shore  of  Long  Island  Sound,  extending  inland 
about  2  miles  to  tlie  vilhige  of  Mianius.  The  low-water  channel  is 
rather  narrow,  bordt^red  by  wide  mud  flats,  and  has  a  depth  of  12  feet 
or  over  at  the  entrance,  decreasinij^  to  «5  feet  attherailroadbridge,  half- 
way up  the  inlet,  and  thenre  to  Miamus,  decreasing  to  2  feet. 

The  project  for  improvement,  adopted  in  1892,  provides  for  dredging 
to  mak(»  a  channel  G  feet  deej)  at  mean  low  water,  with  150  feet  width  to 
the  railroad  bridge  and  tlience  to  Miamus  100  feet  width,  estimated  to 
cost  $;3G,000. 

Work  under  tliis  ]irqject  was  recently  begun,  and  up  to  the  close  of 
the  fiscal  year,  the  channel  had  been  made  50  feet  wide,  or  more,  up 
to  the  railroad  bridge,  under  a  contract  still  in  progress.  The  work  is 
not  yet  far  enough  advanced  to  be  a  material  aid  to  commerce. 

Future  appropriations  will  be  applied  to  extending  the  dredged 
channel. 

Amount  appropriated  by  art  approved  July  13, 1892 $7,000.00 

June  3(),  1893,  amount  expended  during  fiscal  year 441.44 

July  1,  1893,  balance  unexpended 6,5(>8.56 

July  1,  1893,  outstanding  liabilitiffl, $3,717.95 

July  1,  1893,  amount  covered  by  uncompleted  contracts 2,407.05 

6,125.00 

July  1,  1893,  balance  available 433.66 

{Amount  (eHtimated)  recjuired  for  completi<m  of  existing  project 29, 000. 00 
Amount  tbatcan  bo  jirofitably  expended  in  iiHcal  yea  rending  Juno  30, 1895    20, 000.03 
Submitted  in  com])liau('e  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  18«5«  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  I)  17.) 

18.  Port  Chester  Harbor,  Xew  Yorl\ — This  harbor  consists  of  a  bay 
opening  into  Long  lslan<l  Sound  at  the  mouth  of  Byram  River,  and  of 
the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 
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The  original  available  depth  in  tbe  river  was  not  more  than  a  foot 
at  low  water,  and  Salt  Rock  in  the  river  and  Sunken  Eock  in  the  bay 
were  considered  dangerous  obstructions. 

The  project  for  improvement,  adopted  in  1871,  provided  for  the  re- 
moval of  these  rocks  to  9  and  11  feet  depth,  respectively,  and  for  the' 
construction  of  a  bi^ak  water  at  Byram  Point,  at  the  mouth  of  the  har- 
bor, the  estimated  cost  being  $9C,G32. 

In  1884  the  project  was  extended  to  provide  for  dredging  a  channel 
2J  feet  deep  and  from  GO  to  100  feet  wide  from  the  bay  to  the  vicinity 
of  the  village  wharves. 

Ill  1888  the  project  was  further  modrfied  to  omit  the  removal  of 
Sunken  Rock,  and  to  build  a  breakwater  from  that  rock  to  Byram 
Point,  which  should  also  serve  as  a  beacon  on  the  rock.  A  revised 
estimate,  made  in  1890,  in  accordance  with  the  modification,  reduced  the 
cost  of  completion  by  about  $40,000. 

Up  to  July  1,  1892,  $36,387,98  had  been  expended  in  removing  Salt 
Rock  to  9  feet  depth,  in  dredging  a  channel  2^  feet  deep,  and  from  60 
to  100  feet  wide  to  within  150  feet  of  Port  Chester  Bridge,  with  25  feet 
width  to  the  bridge,  and  585  linear  feet  of  the  breakwater  from  Sunken 
Rock  to  Byram  Point  had  been  constructed. 

The  dredging  and  rock  removal  have  resulted  in  admitting  safely 
vessels  of  greater  draft  than  formerly.  The  partial  completion  of  the 
breakwater  has  served  to  mark  Sunken  Rock  and  to  shelter  a  small 
anchorage  area  at  the  mouth  of  the  river. 

During  the  past  fiscal  year  the  breakwater  has  been  extended  partly 
to  high  water  on  Byi^am  Point,  under  a  contract  still  in  progress. 

Future  appropriations  will  be  applied  to  completing  the  breakwater 
and  to  maintaining  or  enlarging  the  dredged  channel. 

July  1,  1892,  balance  unexpended $612.02 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

5, 612. 02 
June  30,  1893,  amount  expended  during  fiscal  year 1, 284. 78 

July  1,  1893,  balance  unexpended 4, 327\  24 

July  1,  1893,  outstanding  liabilities $2,055.85 

J  uly  1, 1893,  amount  covered  by  uncompleted  contracts 1, 878. 60 

3,934.45 

July  1, 1893,  balance  available 392.79 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amoimtthatcan  beprofitabl^expendedin  fiscal  year  ending  June  30, 1895    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  18.) 

19.  Larchmont  Harbor ^  J^eiv  Yorh — This  is  a  bay  about  half  a  mile 
wide  and  extending  three-quarters  of  a  mile  inland,  with  depth  grad- 
ually diminishing  from  18  feet  at  and  near  the  mouth.  The  mouth  of 
the  bay  was  obstructed  by  two  rocks  (Umbrella  Eock  and  Hurou 
Rock),  always  covered,  and  owing  to  its  width  the  harbor  anchorage 
was  little  protected  from  easterly  and  southerly  storms. 

A  survey  was  ordered  by  Congress  in  1888,  and  afterwards  a  project 
was  adopted  for  connec^jrig  Umbrella  Eock  with  the  west  shore  and 
Huron  Eock  with;the  east  shore  by  riprap  breakwaters,  which  would 
sufficiently  mark  the  rocks  and  would  cover  the  harbor.  The  esti- 
mated cost  of  the  project  was  $105^000. 
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Up  to  July  1, 1892,  $4,879.05  bad- been  expended  in  constracting  74 
linear  feet  of  Umbrella  Breakwater  and  64  linear  feet  of  Huron  Break- 
water, the  location  being  over  the  rocks.  The  breakwaters  serve  to 
mark  the  rocks,  but  are  not  long  enough  to  afford  any  appredftble 
shelter. 

Ko  work  has  been  done  during  the  past  fiscal  year. 

Future  appropriations  should  be  applied  to  completing  the  break- 
waters. 

July  1, 1892, balance  nnexpended $120.95 

July  1,  1893,  balauco  uncxpouded 120.95 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 100, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1S95    50^  000.00 
Submitted  in  com]diance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1S98. 

(See  Appendix  D  19.) 

J20.  East  Chester  CreeJc,  New  TorJe. — This  is  a  small  tidal  stream, 
emptying  into  Pelham  Bay.  It  was  navigable  at  high  tide  only,  for 
YCHsels  drawing  7  feet,  up  to  Lockwood,  a  distance  of  2^  miles.  The 
rise  of  tide  is  7.1  feet. 

The  ])roject  for  improvement  adopted  in  1872,  and  subsequently 
modified,  provided  for  a  channel  9  feet  deep  at  mean  high  water,  ex- 
tending to  a  point  3,000  feet  above  Lockwood,  and  terminating  at  the 
upper  end  in  a  tidal  basin.  Part  of  the  lower  course  of  tiie  channel 
was  to  be  protected  by  dikes,  and  the  whole  work  was  estimated  to 
cost  $221,000. 

In  1891,  tliis  estimate  was  revised  and  reduced  by  omitting  the 
dikes,  which  seemed  unnecessary  for  maintenance  of  channels,  making 
the  total  estimate  of  cost  from  beginning  $124,000. 

Up  to  July  1,  1892,  $09,000  had  been  appropriated  for  this  improve- 
ment, of  which  $01,868.97  liad  been  expended  in  dredging  and  rock  re- 
moval to  make  a  channel  9  feet  deep  at  high  water  (2  feet  at  low 
water),  with  width  of  125  feet  to  the  head  of  Ooose  Island,  one-half 
mile  from  the  mouth  of  th(»  creek  ;  thence  to  Town  Dock,  with  width 
of  100  feet ;  thence  to  Lockwood  with  nearly  the  same  width.  Above 
Town  Dock  1,235  linear  feet  of  diking  was  built  to  sustain  the  sides  of 
the  channel.  The  increased  depth  and  straighter  courses  resulting 
have  been  of  benefit  to  the  commerce  at  Town  Dock  and  Lockwood. 

During  the  past  fiscal  year  the  channel  was  extended  1,300  feet 
above  Lockwood  by  a  cut,  mainly  through  Salt  Marsh  ;  the  depth  made 
was  9  feet  at  high  water  and  width  at  bottom  60  feet. 

On  the  west  side  of  this  cut  the  owners  of  adjacent  land  have  bnilt 
a  dock  front,  intending  to  use  it  for  receiving  and  discharging  fireighta. 

l^^iture  appropriations  should  be  applied  to  completing  the  proposed 
cut  above  Ijockwood  and  to  repairing  and  maintaining  the  previously 
dredged  channels.  A  revised  estimate,  submitted  with  the  annual  re- 
port for  1891,  reduced  the  cost  of  completing  this  work  to  $55,000. 

.July  1,  1892,  balance  unexpended $7,141.08 

June  30;  1893,  amount  expended  during  fiscal  year 7, 125. 70 

July  1,  1893,  balance  unexpended 15.33 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 66, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896    66, 000. 00 
Submitted  in  compliance  with  requirements  of  sectionH  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1^^. 

(See  Appendix  D  20.) 
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SL  Greenport  Harbor^  New  York. — This  liatborj  at  the  eastern  ^nd  of 
Long  Island,  is  exposed  to  easterly  storms ;  its  anchorage  ground, 
whi(!h  was  sheltered  by  Joshua  Pointy  has  materid,lly  shoaled  by  the 
erosion  of  the  point,  and  by  the  influx  of  drifting  sand. 

The  project  of  improvement,  adopted  in  1882,  provided  for  the  con- 
struction of  a  riprap  breakwater  extending  from  Joshua  Point  1,700 
feet  in  a  southeasterly  course,  to  arrest  driftiug  sand,  to  check  the  ero- 
sion ot  the  point,  and  to  increase  the  sheltered  area*  Its  cost  was  esti- 
mated at  $4G,000. 

In  1890  the  project  was  modified  to  provide  for  increasing  the  height 
of  the  breakwater  from  3  to  5  feet  above  high  water,  instead  of  extend- 
ing it,  and  to  apply  the  rest  of  the  estimated  amount  for  completion  to 
dredging  and  enlarging  the  anchor&ge  basin. 

Up  to  July  1,  1892,  $35,000  had  been  appropriated  for  this  improve- 
ment, and  $34,807.09  expended  in  building  the  breakwater  and  increas- 
ing the  height,  and  adding,  by  dredging,  about  IJ  acres  to  the  area  of 
the  sheltered  anchorage  ground.  The  effect  has  been  to  check  the  ero^ 
sion  of  Joshua  Point,  to  afford  complete  shelter  to  the  inner  part  of  the 
harbor,  and,  in  a  measure,  to  make  the  berths  at  all  the  wharves  more 
secure  in  northeast  storms. 

During  the  past  fiscal  year  dredging  has  been  done  to  iticrease  the 
area  of  sheltered  anchorage,  under  a  contract  still  in  progress,  l^ he 
completion  of  this  contract  will  add  about  4  acres  to  the  anchorage,  and 
will  complete  the  projected  improvement. 

1^0  further  work  is  proposed,  and  no  appropriation  is  required. 

July  1,  1892,  balance  unexpended $192.91 

Amount  appropriated  by  act  approved  July  13, 1892 11, 000. 00 

11,192.91 
June  30,  1893,  amount  expended  during  fiscal  year 1, 352. 43 

July  1,  1893,  balance  unexpended 9,840.48 

July  1,  1893,  outstanding  liabilities $1,351.18 

July  1,  1893,  amount  covered  by  uncompleted  contracts 6, 919. 20 

8, 270. 38 

.July  1,  1893,  balance  available 1,570.10 

(See  Appendix  D  21.) 

J2J2,  Fort  Jefferson  Harbor ,  New  York, — This  harbor  is  a  large  and 
deep  inland  bay,  with  a  narrow  entrance,  or  inlet,  outside  of  which  was 
originally  a  shoal  with  3  feet  depth  at  low  water.  The  location  of  the 
inlet  is  one  of  the  most  exposed  on  Long  Island  Sound. 

Under  a  project  adopted  in  1871,  and  modified  in  1873  and  1877,  an 
east  jetty  1,390  feet  long,  and  a  west  jetty  940  feet  long,  were  built, 
both  with  scant  cross  section,  and  a  channel  8  feet  deep  and  100  feet 
wide  was  dredged  through  the  bar.  The  work  was  completed  in  1883, 
at  a  total  cost  of  $79,000. 

By  order  of  Congress  an  examination  of  Port  Jefi'erson  Inlet  was 
made  in  1888,  and  subsequently  a  project  was  adopted  for  repairing 
and  enlarging  the  jetties  and  dredging  to  make  the  channel  10  feet 
deep  and  200  feet  wide,  at  an  estimated  cost  of  $90,000. 

Under  the  existing  project  up  to  July  1,  1892,  $15,867.26  (including 
outstanding  liabilities)  had  been  expended  in  raising  and  enlarging 
part  of  both  jetties,  and  in  beginning  dredging  between  them.  The 
dredging  was  not  sufficiently  advanced  to  realize  any  material  advan- 
tage. 

During  the  past  fiscal  year  dredging  has  been  done  to  widen  the 
channel  and  a  cat  has  been  made  through  the  inlet^  this  makes  an 
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available  depth  of  10  feet  at  mean  low  tide  to  the  inner  harbor.  Tlie 
channel  is  j'et  very  narrow,  the  work  is  in  progress,  and  under  the 
existing  contract  the  width  will  be  made  about  150  feet. 

Future  appropriations  will  be  applied  to  dredging  and  to  enlarging 
the  jetties. 

July  1,  1892,  balance  iinoxpoiidcd $10,098.78 

Amount  appropriated  by  act  approved  July  13,  1892 10,000.00 

20,098.78 
Juno  30,  1893,  amount  ex[)ended  durin^i:  fiHoal  year 1, 882. 00 

July  1,  1893,  balance  unexpended 18,216.78 

July  1,  1893,  outstandinjij  liabilitieB $4,398.42 

July  1,  1893,  amount  covered  by  uncomplete<l  contracts 11,976.58 

16,375.00 

July  1,  1893,  balance  available 1,841.78 


'  Ajnonnt  (estimat'Od)  refpiired  for  conijdotion  of  existing  project 55,000.00 

Amounttbat  can  be  profitably  expendecl  in  Hsitalyeiir  ending  JuneSO,  1895    35, 000.00 
Submitted  in  compliance  with  re<iuiremont8  of  sections  2  of  river  and 
barbor  actA  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  22.) 

J23.  Huntington  llarhorj  New  York. — This  is  a  tidal  inlet  extending 
southward  from  Huntington  Bay  to  the  village  of  Huntington.  It  is 
about  2  miles  long,  quite  narrow,  and  landlocked,  and  has  a  natural 
available  depth  of  nearly  8  feet  at  moan  low  water,  up  to  within  three- 
fourths  of  a  mile  of  the  head  of  the  harbor,  where  the  low-water  depth 
shoaled  gradually  to  zero. 

In  1872-'73  a  channel  3  feet  deep  and  150  feet  wide  was  dredged  in  the 
upper  part  of  the  liarbor  by  the  United  States  at  a  cost  of  $22,500. 
Within  ten  years  following  this  had  nearly  filled  up. 

In  1884  a  survey  was  ordered  by  Cougress,  and  subsequently  a  proj- 
ect for  imi>rovement  was  adopted  providing  for  redredging  a  channel 
8  feet  deep  and  100  feet  wide  u])  to  the  up|)er  wharves,  at  an  estimated 
cost  of  $42,000.  The  estimate  also  includes  a  pile  protection  for  part  of 
the  channel,  but  it  seems  probable  that  equally  good  results  can  be  ob- 
tained by  applying  the  funds  to  dredging  a  greater  width. 

July  1, 1802,  the  channel  had  been  made  8  feet  deep  at  mean  low 
water,  and  90  feet  wide  for  a  length  of  2,900  feet,  extending  nearly  to 
the  upper  landings.  This  channel  was  generally  used  by  the  commerce 
of  the  harbor,  and  delays  waiting  fen*  high  tide  were  reduced  or  wholly 
avoided. 

During  the  past  fiscal  year  the  (*hannel  has  been  maintained  and 
widened  to  105  feet  up  to  the  bend  at  the  st<*amboat  landing,  and  the 
width  at  the  bend  wtis  made*  185  ii^at. 

Future  appropriations  will  be  applied  to  dredging  to  maintain  and 
further  widen  and  exttMid  this  channel, 

July  1,  1802,  balance  unexpended $409.21 

Amount  appropriated  by  act  ajjjiroved  July  13,"  1892 5, 000. 00 

5, 409. 21 
June  30;  1893,  amount  expended  durinff  fiscal  year 5,011.72 

July  1,1893,  balance  unexpended S97.48 


{Amount  (estimated)  required  for  eomjdetion  of  exi8tin<;  i)roject 17, 000. 00 
Amounttbat  can  be  profitably  expended  in  fiHcal  year  ending  June  30,1895    lO^OOO.OO 
Submitted  in  eom]>lian(-c  with  reiiuiremi^nts  of  HectiouH  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  23.) 
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24,  Glen  Cove  JTtrJwr,  New  York, — This  liarbor  is  an  inlet  on  tlicoast 
side  of  Hempstead  ii.iy,  which  is  accessible  only  at  hi«^h  tide,  and  a 
breakwater  was  needed  to  shelter  vessels  while  at  anchor  waiting  for 
tides. 

The  project  for  improvement,  adopted  in  1888,  provides  for  a  riprap 
breakwater  abont  2,500  feet  long,  extending  in  a  west-southwesterly 
direction  from  the  northwest  corner  of  the  Glen  Cove  Dock,  the  top  to 
be  5  feet  wide  and  II  feet  above  mean  high  water,  and  slopes  to  be  Ion 
1.     Its  estimated  cost  was  $201,900. 

Up  to  July  1,  1892,  1,050  linear  feet  of  the  breakwater  had  been 
built  to  a  reduced  cross-section,  temporarily  adopted,  in  order  to  secure 
more  shelter  with  the  available  funds.  The  breakwater  made  it  possi- 
ble for  vessels  to  use  the  main  landing  in  all  weather,  and  to  wait  at 
anchor  for  tide  high  enough  to  enter  the  inner  harbor  of  Glen  Cove. 

During  the  past  fiscal  year  the  breakwater  has  been  raised  to  a 
height  of  four  feet  above  high  water  for  nearly  its  whole  length,  under 
a  contract  still  in  progress. 

Under  this  contract,  the  enlargement  will  bo  completed  and  the  break- 
water farther  extended. 

Future  appropriations  will  be  applied  to  extending  the  breakwater, 
as  projected. 

July  1, 1892,  balance  nnexpended $237.37 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

10, 237. 37 
June  30, 1893,  amount  expended  during  fiscal  year 3, 442. 32 

July  1, 1893,  balance  unexpended  6, 795. 05 

July  1, 1893,  outstanding  liabilities $3,417. 17 

July  1, 1893,  amount  covered  by  uncompleted  contracts 3,  277. 50 

6,694.67 

July  1, 1893, balance  available 100.38 

(Amount  (estimated)  required  for  completion  of  existing  project 156,960.00 
Amou  nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    50, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  24.) 

25.  Flushing  Bay,  New  Tork. — Before  improvement,  the  available 
depth  in  this  broad  shallow  bay,  and  in  the  channel  leading  up  to 
Flushing,  was  less  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  building 
16,700  feet  of  diking  to  form  a  tidal  basin,  which,  by  filling  and  dis- 
charging through  the  main  channel,  would  maintain  a  channel  depth  of 
0  feet  or  more  at  mean  low  water,  after  once  dredging.  The  bottom  is 
soft  mud.    The  estimated  cost  of  this  work  was  $173,500. 

In  1888  the  project  was  modified  to  omit4)art  of  the  diking,  which 
then  appeared  unnecessary,  and  in  1891,  at  the  request  of  many  citizens, 
the  extension  of  dikes  was  wholly  omitted  from  the  project. 

Up  to  July  1, 1892,  $104,717.36  had  been  expended  in  building  4,663 
linear  feet  of  diking,  and  in  dredging  and  redredging  to  make  and 
maintain  a  channel  of  6  feet  depth  at  mean  low  water.  The  channel  is 
of  great  use  to  the  commerce  of  Flushing.  It  will  require  annual  or 
frequent  dredging  to  maintain  it. 

During  the  past  fiscal  year  31,378  cubic  yards  of  sand  and  mud  were 
removed,  widening  the  channel  at  the  bend  at  the  south  end  of  the  dike 
and  catting  through  a  shoal  near  its  north  end,  and  in  making  a  cut 
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through  a  middle  pound  at  the  head  of  the  harbor  where  a  few  bowlders 
were  also  removed.  Tlie  depth  was  ma<le  about  8  feet  at  mean  low 
wat<M*,  in  order  to  maintain  a  depth  of  G  feet  for  at  least  a  year. 

It  is  r)ropoKed  to  api)ly  future  appropriations  to  dredging,  to  maintain 
and  widen  the  6-foot  ehannel. 

.Inly  1,  1K92,  hulaiire  unexpended .<. $282.64 

Amount  u|>prupriut<;d  by  act  approved  July  13, 1892 >, 10,000.00 

10,282.61 
J uu<$  'M),  1803,  amount  expended  during  fiscal  year 5, 263. 62 

July],  IHiKif  balance  unexpended <. i..       5,019.02 

July  1,  mm,  outHtunding  liabilities 4,176.06 

July  1,  1893,  bahmce  available * *-..*  842.26 


J 


Amount  ((uttimated)  required  for  coni])1olion  of  existing  i>rojeo.t. . .  •  ^i..     58, 500. 00 
Amount  thutciin  beju'otitably  expenduil  in  liscal  year  ending  June  30, 18*J5    20, 000.00 
Kubmittetl  in  eomplianee  with  requirementH  of  sections  2  of  river  aud 
harbor  aets  of  18U<)  and  1867  aud  of  suudry  civil  act  of  March  3, 1893. 

(Hee  Appendix  1)  25.) 

^fj.  PaU'Mogue  Kiver,  New  York. — This  is  a  shallow  tidal  inlet,  ex- 
tending iihout  a  mile  nortliward  from  the  shore  of  Great  South  Bay, 
lion^  Jrtland,  to  the  villap^e  of  Patchogiie.  The  natural  depth  in  the 
8tr<*.ani  and  over  a  bar  at  the  mouth  was  from  2  to  3  feet  at  mean  low 
wafyer,  and  tlie  rise  of  tide  is  about  1  foot. 

In  18H(),  and  a^ain  in  1880,  examinations  were  made  by  order  of 
(yongresH,  and  subsequently  a  project  was  adopted  for  making  a  chan- 
nel 0  feet  (hM»p  tit  m(»an  low  water  and  60  feet  wide  up  to  the  village 
wharves,  t^o  be,  j)rot<»cted  at  the  mouth  by  a  jetty  on  the  west  side,  at 
an  estiniat<Ml  (tost  of  $4(),0()0. 

Up  to  Jnly  I,  lSi>2,  $15,000  hjid  been  appropriated,  and  $13,818.38 
hiul  l)een  expended,  buildin<^  the  jetty  to  a  length  of  1,340  feet,  and 
nniking  a  <*Jiannel  0  feet  <lee])  and  50  feet  wide  from  deep  water  in 
(ireat  Houtli  liay  into  the  river.  The  channel  was  not  far  enongb  ex- 
tended to  \h'>  of  ^reat  use. 

Daring  the  past  fiscal  year  20, 000  cubic  yards  of  mud  Wiis  removed, 
extiMKlin^  the  channel  1,420  linear  feet,  with  width  of  00  feet  and 
<lei)th  of  0  feet  or  over;  a  middle  ^nmnd  in  the  lower  harbor  was 
dredge^l  out,  connectinj^:  the  channel  with  private  works,  which  has 
the  etlect  of  widening::  the  channel  to  over  150  feet  at  that  point,  af- 
fording a  small  anchora^^e  area.  The  existing  channel  affbrds  access 
to  the  wharves  in  the  lower  part  of  the  river,  but  should  be  extended 
to  the  head  of  tin*  stream  to  secure  its  full  usefulness. 

Future  appropriations  will  be  applied  mainly  to  dredging. 

Jnly  1,  18112,  b:ilan(t()  unoxprndod $1,258.99 

Anionnt  appropriated  l»y  art  approved  July  13,  1892 8,000.00 

9,258.99 
JnneBO,  18113,  amount  «'xponded  during  fiscal  year 5,078.82 

Jnly  1,  1893,  balance  unoxpondwl 4,180.17 

.Inly  1,  1893,  outHtanding  liabilities 2,798.89 

July  1,  1893,  balance  available 1,381.78 

(Amount  (estimated)  required  for  completion  of  existin*;  project 17, 000. 00 
Amountthatcan  be  profitably  expended  in  fisnil  year  cndin;^:  June  J^),  18115    17,000. 00 
Submitted  in  compUance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

^(See  Appendix  D  26.) 
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37,  Brotvns  Creeks  Sayville,  K.  Y. — This  is  a  narrow  stream  extend- 
ing northward  froui  Great  South  Bay  to  the  Sayville  highway  bridge, 
above  which  it  is  wholly  a  fresh- water  creek.  The  natural  depth  in  the 
creek  was  from  1  to  3  feet  at  low  tide,  and  on  a  bar  at  the  mouth  it  was 
less  than  1  foot. 

A  survey  was  made  by  order  of  Congress  in  1889,  and  a  project  was 
adopted  tor  making  the  creek  100  feet  wide  and  4  feet  deep  at  mean 
low  water,  the  entrance  channel  to  be  protected  by  riprap  jetties  on 
either  side,  at  a  total  estimated  cost  of  $46,000, 

The  total  amount  appropriated  for  this  work  is  $17,000, 

July  1,  1892,  the  west  jetty  had  been  built  to  a  length  of  492  feet, 
and  the  east  jetty  partly  completed  to  a  length  of  450  feet.  A  channel 
100  feet  wide  and  4  feet  deep  at  mean  low  water  had  been  dredged 
1,450  feet  long,  extending  into  the  marsh  along  the  stream,  which  was 
freely  used  by  ^mall  vessels  for  anchorage  during  night  or  storms. 

louring  the  past  fiscal  year  the  east  jetty  was  completed  to  a  length 
of  438  feet,  removing  part  of  the  stone  at  the  outer  end  to  finish  the 
rest  of  the  work ;  shoals  were  removed  from  the  dredged  channel,  which 
was  also  extended  443  feet  farther  up. 

Prior  to  1891  this  creek  was  of  no  value  for  purposes  of  navigation. 
It  is  now  quite  extensively  used  by  boats  engaged  in  oystering,  etc. 

Future  appropriations  will  be  applied  to  maintaining  aild  extending 
the  dredged  channel,  and  to  such  repairs  and  extension  of  the  jetties 
as  become  necessary. 

July  1,  1892,  balance  unexpended $1,471.40 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

6,471.40 
June  30, 1893,  amount  expended  during  fiscal  year 6, 095. 57 

July  1,  1893,  balance  unexpended 375. 83 

{Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  J  uue  30,1895    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i66  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  27.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  EIVEB  AND  HABBOE  ACT 

APPEOVED  JULY  13.  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13, 1892,  were  made  by  the  local  engineer,  Col.  D.  C.  Hous- 
ton, Corps  of  Engineers,  and  reports  thereon  submitted. 

1.  Westport  Harbor,  Connecticut. — Col.  Houston  submitted  report  of 
examination  under  date  of  November  1,1892.  It  is  his  opinion,  con- 
curred in  by  this  office,  that  the  locality  is  worthy  of  improvement  by 
the  United  States.  The  cost  of  a  survey  necessary  for  preparation  of 
project  and  estimate  of  cost  of  improvement  is  estimated  at  $500.  The 
report  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
114,  Fifty-second  Congress,  second  session.     (See  also  Appendix  D  28.) 

2.  Norwalk  Harbor,  Connecticut. — Col.  Houston  submitted  "report  of 
examination  under  date  of  November  3, 1892.  It  his  opinion,  concurred 
in  by  this  office,  that  the  locality  is  worthy  of  improvement  by  the  General 
Government.  The  cost  of  a  survey  necessary  for  preparation  of  project 
and  estimate  of  cost  of  improvements  is  estimated  at  $500.  The  report 
was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  82, 
Fifty-second  Congress^  second  session.    (See  also  Appendix  D  29.) 
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3.  Jierriann  Vrevk^  Long  Inland^  Kew  Yorlc. — Col.  Houston  submitted 
report  of  examination  under  date  of  November  1, 1892.  It  is  his  opin- 
ion, concurred  in  by  this  oflice,  that  the  locality  is  not  worthy  of  im- 
provement by  the  General  Government.  The  report  was  transmitted 
to  Congress  and  printed  as  Housc<  Ex.  Doc!.  No.  80,  Fifty-second  Con- 
gress, second  session.     (See  also  Ai>pendix  D  30.) 

4.  8()uthold  Harbor^  Long  Inland^  New  YorTc. — Col.  Houston  submitted 
report  of  examination  under  date  of  November  2, 1892.  It  is  his  opin- 
ion, concurred  in  by  this  office,  that  the  locality  is  not  worthy  of  ira- 
])rovement  by  the  (ieneral  Government.  The  report  was  transmitted 
to  (Congress  and  printed  as  House  Ex.  Doc.  No.  48,  Fifty-second  Con- 
gress, second  session.    (See  also  Appendix  D  31.) 

IMPROVEMENT  OF  HUDSON  RIVER  AND  NEW  YORK  HARBOR  AND  OP 
RIVERS  AND  HARBORS  IN  THEIR  VICINITY,  NEW  YORK  AND  NEW 
JERSEY. 

This  district  was  in  the  charge  of  Lieut.  Col.  G.  L.  Gillespiei  Corps 
of  Engineers,  with  Ijieut.  James  Cr.  Warren,  Corps  of  Engiueers,  under 
his  immediate  orders. 

1,  Hudson  River,  New  York. — The  improvement  of  this  river  has  been 
restricted,  by  the  wording  of  the  appropriation  acts,  to  that  part  of  it 
lying  between  Troy,  at  the  head  of  navigation,  G  miles  above  Albany, 
and  New  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable  depth  in  the  chan- 
nel between  New  Baltimore  and  Albany  was  7J  feet  at  mean  low  water; 
between  Albany  and  Troy,  4  feet. 

The  mean  range  of  tides  at  State  Dam  at  Troy  is  0.80  feet;  at  Albany, 
2..'i2  feet;  and  at  New  Baltimore,  .'i.42  feet. 

The  plan  of  improvement  ad()i)ted  in  ISO?  proposed  making  the  nav- 
igable depth  between  New  Baltimore  and  Albany  11  feet,  and  between 
Albany  and  Troy  9  \\'ei\.  This  was  to  be  accomplished  by  the  constrac- 
tion  of  longitudinal  dikes  to  direct  the  currents  and  by  dredging. 

The  estimated  cost  of  making  this  improvement,  prepar^  in  1882, 
subject  to  be  increased,  was  $1,078,304.  In  1889  the  estimated  cost 
was  $1,424,435. 

The  amount  expended  to  June  30,  1892,  inclusive  of  outstanding 
liabilitit^s,  was  $1,247,940.29,  of  which  sum  a  large  part  has,  however, 
from  tin*  necessities  of  the  case,  been  applied  i)artly  to  the  repair  of 
decaying  dikes  and  partly  to  dredging.  At  that  date  the  dikes  provided 
f(U'  in  the  luqjectof  improvement,  so  far  as  built,  had  resulted  in  securing 
a  channel  depth  of  10  feet  nearly  all  the  way  from  New  Baltimore  to 
Alliany,  and  of  8  feet  nearly  all  the  way  from  Albany  to  Troy. 

The  river  and  harbor  act  of  July  13, 1892,  sanctioned  the  new  project 
submitted  in  1891,  which  provided  for  maintaining  old  improvements, 
and  constructing  new  regulating  works  along  8  additional  miles  of  the 
ri  v<»r  below  New  Baltimore,  and  also  for  deepening  the  entire  reach  of  the 
river  under  improvement,  so  as  to  afford  a  channel  400  feet  wide  and 
12  feet  deep,  at  moan  low  water,  from  Coxsatikie  to  the  foot  of  Broad- 
way, Troy,  N.  Y.,  and  thence  300  feet  wide  and  12  feet  deep  to  the  State 
Dam.    The  estimated  cost  of  the  project  is  $2,500,000. 

The  amount  expende<l  during  the  fiscal  year  ending  June  30,  IMSL 
inclusive  of  outstanding  liabilities,  was  $05,448.22,  and  was  appliea 
under  the  old  project;  to  the  repairs  of  the  dikes ;  to  the  construction 
of  new  dikes;  to  the  removal  of  Overslaugh  liock  above  Van  Wies  Point; 
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to  the  partial  removal  of  rock  at  Breaker  Island,  near  Troy,  and  to  the 
removal  of  wreck  from  navigable  channel  under  improvement.  Under 
the  new  project  contract  was  entered  into  with  P.  Sanford  Boss,  De- 
cember 19, 1892,  for  the  removal  of  all  the  rock  and  sand  covering  rock 
in  place,  and  with  Edwards,  Howlett,  and  Thompson,  December  23, 
1892,  for  all  the  dike- work  and  dredging  required  for  the  improvement. 
Under  these  contracts  the  work  of  repairs  to  existing  dikes,  construc- 
tion of  new  dikes,  dredging  at  Mulls  Cross-over  and  Austins  Eock,  and 
removal  of  Austins  Rock  is  in  progress  at  the  close  of  the  fiscal  year. 

July  1,  1892,  balance  unexpended $41, 113. 73 

Amount  appropriated  by  act  approved  July  13,  1892 187, 500. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1893 500, 000. 00 

728, 613. 73 
June  30, 1893,  amount  expended  during  fiscal  year * 54, 411. 13 

July  1,  1893,  balance  unexpended 674,202.60 

July  1,  1893,  outstanding  liabilities $11,037.09 

July  1,  1893,  amount  covered  by  uncompleted  contracts 620, 736. 13 

631,773.22 


Julyl,  1893,  balance  available 42,429.38 


Amount  (estimated)  required  for  completion  of  existing  project 1, 760, 406. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1895 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  ami  of  sundry  civil  act  of  Miirch  3,  1893. 

(See  Appendix  E  1.) 

2.  Harbor  at  Saugerties,  N.  Y. — ^This  harbor  is  formed  by  the  mouth 
of  Bsopus  Creek,  which  empties  into  the  Hudson  River  on  the  west 
bank  about  100  miles  above  New  York  City. 

The  bar  at  the  entrance  at  the  time  of  the  original  examination^ 
made  in  November,  1883,  with  the  view  of  preparing  estimates  for  im- 
provement, had  a  navigable  depth  of  3  feet  only  at  mean  low  water, 
and  the  distance  between  the  6-foot  curves  across  it  was  1,100  feet. 
The  harbor  could  therefore  be  entered  only  at  high  water  even  by  the 
smallest  class  of  vessels.    The  range  of  tides  is  4  feet,  approximately. 

The  plan  of  improvement  which  was  adopted  in  1887  provided  for 
securing  a  depth  of  8  feet,  mean  low  water,  from  the  entrance  to  the 
head  of  navigation,  If  miles,  by  the  construction  of  two  parallel  dikes, 
each  2,300  feet  long,  260  feet  apart  on  the  inside  and  280  feet  apart  on 
the  outside,  and  by  dredging,  if  found  necessary,  30,000  cubic  yards  of 
material  from  the  channel  between  the  dikes. 

The  estimated  cost  of  the  improvement  was  $52,000;  the  amount 
expended  upon  the  project  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1892,  inclusive  of  outstanding  liabilities,  was  $41,407.06.  At  that 
date  both  dikes  had  been  completed;  the  north  dike  had  then  a  length 
of  2,058  feet  and  the  south  dike  a  length  of  2,363  feet  and  the  water- 
way between  them  was  260  feet  wide,  and  the  navigable  channel  had 
been  deepened  by  dredging  for  a  width  of  150  feet  between  9-foot  curves. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
inclusive  of  outstanding  liabilities,  was  $2,930.95,  and  was  applied  in 
repairing  the  timber  work  of  the  south  dike  and  refilling  of  both  dikes 
with  stone  where  settlement  had  taken  place,  and  in  removing,  by  hired 
labor,  by  use  of  the  drill  scow  Hudson^  several  bowlders  from  the 
channel  near  the  shore  end  of  the  jetties  and  removing  the  rocky  reef 
at  Barclays  Point. 
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The  existing  channel  from  the  entrance  to  the  head  of  navigation  is 
150  feet  to  300  feet  wide  and  9  feet  deep  at  moan  low  water. 

July  1,  1892,  balance  unexpended $592. 94 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

5,592.94 
June  30,  1893,  amount  expended  during  fiscal  year 2,  Tib.  72 

July  1,  1893,  balance  unexpended..* 2,817.22 

July  1,  1893,  outstanding  liabilities 155.23 

July  1,  1893,  balance  available 2,661.99 


< 


'Amount  (estimated)  reiiuired  for  com]>letiou  of  existing  project 5,000.00 

Amount  that  can  be  ])r(>htably  expended  in  hsval  year  ending  June  30,1895  5, 000. 00 
Submitted  in  com])liaiH'e  with  re([uirementH  of  sections 2of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1883. 

(See  Appendix  E  2.) 

3.  Harbor  at  Eondoutj  A.  Y. — This  harbor  is  formed  by  the  month 
of  Rondout  Greek,  which  eiu])ties  into  the  Hudson  Kiver  on  its 
west  side  about  90  miles  above  the  city  of  New  York,  and  is  the  eastern 
terminus  of  the  Dehiware  and  Hudson  Canal.  The  creek  is  a  tidal 
stream  for  3  miles  above  its  mouth,  and  prior  to  1871  all  improvements 
had  been  miule  by  private  parties.  The  range  of  tides  is  4  feet,  ap- 
proximately. 

The  Government  made  a  survey  of  the  harbor  in  1869,  and  the  avail- 
able depth  of  water  then  in  tbe  channel  was  7  feet  at  mean  low  wa- 
ter. The  project  of  improvement,  based  on  this  survey,  was  for  the  for- 
mation and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep, 
mean  low  water,  atthemoutliof  the  creek,  to  be  obtiiinedby  means  of 
dikes  and  dredging.  The  parallel  channel  dikes,  350  feet  apart  at  the 
entrance,  were  to  be  built  outward  into  the  Hudson  River,  and  a  branch 
dike  upstream,  staiting  at  outer  end  of  north  pier,  to  protect  the  north 
dike  against  destruction  by  ice. 

The  estimated  cost  of  the  proje<;t  was  $172,500. 

The  project  was  completi'd  in  1880  at  an  actual  cost  of  $90,000  only. 
At  that  time  the  hnigth  of  the  north  dike  was  2,200  feet,  and  that  of 
the  south  dike  2,800  feet,  and  there  was  a  channel  between  them  50 
feet  wide  and  13^  feet  deep,  mean  low  water,  and  100  feet  wide  and  12 
ieet  deep,  mean  low  water. 

The  appropriations  whi(ih  have  been  made  since  1880  have  been  ap- 
plie<l  exclusively  to  the  repair  of*  the  dikes. 

The  amount  expended  upon  the  projecjt  and  upon  repairs  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1892,  inclusive  of  outstanding 
liabilities,  w{is  $100,500,  at  which  date  the  navigable  channel  was  IW 
feet  wide  and  from  12^  to  13.^  feet  deep,  mean  low  water.  The  dikes 
were  l)uilt  originally  of  timber  and  stone  to  the  height  of  mean  high 
water,  but  the  timber  has  since  become  so  damaged  by  age  and  by  the 
ice  that  the  stone  tilling  in  many  x)laces  has  fallen  out  from  between 
the  rows  of  piles  and  the  height  of  the  dikes  has  been  correspond- 
ingly lowered. 

The  amount  expended  during  the  fiscal  year  ending  June  30^  1883, 
inclusive  of  outstanding  liabilities,  was  $2,927.07,  and  was  apphed  m 
repairing  the  north  branch  and  south  dikes,  by  replacing  worn  and  de« 
cayed  timber  and  refilling  with  st(nu\  The  repairs  were  still  in  prog- 
ress at  the  <tlose  of  tht*  fiscal  year. 

The  improvement  is  in  fair  condition,  but  annual  repairs  to  the  dikes 
will  be  required. 
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Amount  appropriated  by  act  approved  July  13,  1892 $5,000.00 

June  30;  1893,  amount  expended  during  fiscal  year 1, 743. 11 

July  1,  1893,  balance  unexpended 3,256.89 

July  1,  1893,  outstanding  liabilities $1, 185. 56 

July  1,  1893,  amount  covered  by  uncompleted  contracts 559. 80 

1, 745. 36 

July  1,  1893,  balance  available 1,511,53 


f  Amount  (estimated)  required  for  completion  of  existing  project 15,000.00 

j  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1895      5,000.00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1^     harbor  acts  of  18G6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  3.) 

4.  Wappinger  Creek^  New  York. — Wappinger  Creek  is  a  small  stream 
wbicli  empties  into  the  Hudson  River  on  the  left  bank  one-half  mile 
below  the  village  of  New  Hamburg,  N.  Y.  The  navigable  portion,  ex- 
tending from  the  mouth  to  Wappinger  Falls,  is  2  miles  long,  approxi- 
mately, and  before  improvement  aftbrded  navigation  to  small  boats 
drawing  not  exceeding  6  feet  in  waterway  which  had  a  width  varying 
from  25  feet  to  75  feet.  The  range  of  tides  at  entrance  is  4  feet,  ap- 
proximately. 

The  project  for  its  impiovement  contained  in  the  report  upon 
the  survey  November  11,  1881),  to  ciomply  with  the  river  and  har- 
bor act  of  August  11,  1888,  contem])late8  a  channel  80  feet  wide  and  8 
feet  deep  from  the  month  to  the  falls.  The  estimated  cost  of  the  im- 
provement was  $L*^,()00.  The  amount  appropriated  by  the  river  and 
harbor  act  of  September  19,  1890,  was  $13,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1892,  inclusive  of  outstanding  liabilities,  was  $12,837.15.  At  that 
date  the  channel  was  80  feet  wide  and  8  feet  deep,  mean  low  water, 
from  the  mouth  to  the  falls. 

No  funds  were  expended  upon  this  improvement  during  the  past  fiscal 
year. 

The  approved  project  for  the  improvement  was  completed  April  30, 
1892. 

July  1,  1892,  balance  unexpended $162.85 

July  .1,  1893,  balance  unexpended 162.85 

(See  Appendix  E  4.) 

5.  Harlem  River^  New  York, — The  Harlem  River  and  Spuyten  Duy- 
vil  Creek  are  both  included  in  this  improvement. 

Originally  there  was  no  navigable  waterway  between  the  two 
streams,  as  the  bed  of  the  (connecting  reach  at  Kingsbridge  was  a  long 
reef  of  solid  rock,  bare  at  low  water.  The  head  of  navigation  at  low 
tide  in  the  Harlem  Eiver  was  practically  at  High  Bridge,  5  miles  from 
its  junction  with  the  East  Eiver  at  Hell  Gate,  for  vessels  of  7  feet  draft, 
and,  at  high  tide,  in  Spuyten  Duyvil  Creek,  near  Kingsbridge,  1%  miles 
from  the  Hudson,  for  vessels  of  8  feet  draft. 

The  object  of  the  improvement  is  to  form  a  navigable  channel  be- 
tween the  East  and  Hudson  rivers. 

The  project  for  the  improvement  as  originally  adoptM  in  1875  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  project  was  so  far  modified  as  to  increase  the  width  of  the 
channel  in  the  Harlem  River  and  Spuyten  Duyvil  Creek  to  400  feet, 
retaining  the  original  width  of  350  Icet  through  Dyckman  Meadow,  but 
increasing  the  depth  there  to  18  feet,  mean  low  water.    This  project 


•^' 


Eu*:  iT  or  TSJ,  csus  or  esgeseeus^  d.  &  asmt. 


«>f  f^-i  "^ill-  -T.'i  c-£'f*  r:oi.  •:cij<-r«  ihjii  Ijy  near  the  edge  of  the  chan- 
i.-:.  -  ir  r-:  _  i:r«:  •...■-:  *: :  Vzir  i-r  ;rt-T-  leris^d  in  1S70,  was  #4.689,820. 
!--._-*  :ir  I'STzi  r^:-:.*  ^•ef-rie  r-i:u2ie:axed  submerged  rocks  were 
JlL  -5  1.  -.  r:..-:  jT  :lr:  t^  ::l:>  ii.  iLt-  «-iLUiDdL  sneh  as  Diamond  Reef, 
:'-r  :---.  :l -....  !  -  T^Tr:."  f  :ir  Birrriy:  C<*nTie5 Beet  14^ feet* mean 
!  "B^  -s-j:-:.  rj..  »r-i:r->  SI.:  :  .SLrll  R«-£.'9  ieet.  mean  low  water,  between 
X.  j:-'„  ..:.d  7-z:l  >r:^^:-:  Frrry  Krt-f.  7  feet,  mean  low  water,  and 
•_■_  .:!  "-  };• .  V.  14^  :W:.  :..rj:.  ]-.'"ir'«-j:rr.oppo>iTtrThirty-fonrth  street; 
:;.-  M: :  :>  •-:■••.:. l'  :>  zrrrZ^  r^trai:  Imw  water,  off  Sunken  Meadow,  at 
'L-  ri.:: »:  *■  •-  !-.::>  Hrll  GjTc,  ;iiid  Mid-Channel  Beet  16J  feet,  mean 
:  .-K-  -3  i-.^:.  j:  };  ,:>:::.■  P.:l:.  •:':•:•*>•"«•  Kikere  Island. 

T:.»:  : :  ■-  :  ~js  ^z.'..\z^-^i  i'lf  1?74.  and  the  total  itwt  estimated  at 
*"i.:3a:j>»  A:.:..::i:  R-:--::.  CLlrf  of  Engineers  1874,  Part  II,  page 
]•>!  .  E»-:.:r-  :*.-  :*:.:  r.vrnirL:*  alr>rddy  projected  at  Hell  Gate,  the 
:.*r--  ji.-'.'-^it  ].:.'v;.ir«i  :.•:  i':.e  i.-".T.>::-i:«  ifon  of  a  riprap  dike  to  connect 
Ttj*r  M.:.  J^«  k-i.  <r;i  w.i::s  vr.ntu  Hog  Back  and  Holmes  Bocki  and  the 
r*-«iOval  *...  a  ii-^T ::.  ..■:  i*»".  iW:.  mean  low  water,  of  Diamond  Biieef.  Coen- 
T:*:-  Rf:*:!.  a;.'i  :..-  -n-.a'.!  r.n  k>  kr.i.'wn  as  Si^aly  Koek,  Blaekwells Bock, 
aijd  tjj<r  r^^k  ••3  ^V..*,.,l<t-v"s  li;^th  h'»u>e. 

T'jif-.  p;ojfrot  -".i-i  eijlitr^rti  in  1SS4  to  provide  for  the  removal  of  Pil- 
'^nui  lUM:k.  ojij-.^ire  yii;tTet-nTh  Street,  to  24  feet,  mean  low  water;  in 
]'^r>'9  for  tljf-  rf'iiiiiViil  or*  nt-f  o^  Diamond  Beef  to  26  feet,  mean  low 
w;ir#-r.  a;jd  Ferry  IN?ef  and  Cbarlotte  Bix-k.  opposite  Thirty-fonrth 
STn-»T.  to  i'*i  f».-er.  mean  low  warer :  in  1S90  tor  the  removal  of  Shell 
liot't  jiml  re»-i"  nif  .Sunken  M»-aJuws.  to  IS  feet,  mean  low  water;  and  in 
IV.*!'  tor  the  removal  of  liaretr**  Reef  to  -4  feet,  mean  low  water. 

Tlie  annnuit  exjit  luled  up  in  the  close  of  the  fiscal  vear  ending  June 
:MK  1Si»i».  inrlusivf-  of  outstanding  liabilities,  was  $4,057,329.»8.  At 
that  date  HalK-ts  Point,  eovering  3  acres.  Way  Beef.  Shell  Drake,  Dia- 
mond K'etf.  Nnith  I»n»tlier  Island  Reef,  Coenties  Reef,  reef  off  Diamond 
Rref,  and  Scaly  KtK'k  had  been  removed  to  the  depth  contemplated  in 
the  projert.  Pil^jrim  Rock  had  been  ivdnced  to  a  least  depth  of  24 
feet :  Heel  Tap  Inul  been  broken  to  1*6  feet  and  dredged  to  20.5  feet, 
an<l  the  lt*a>t  <lei)tlis  on  Frying  Pan  and  Pot  Rock  were  18  feet,  and 


,  ^  ,  ^^.  feet,mean 

low  water,  and  a  new  18-loot  channel,  500  feet  wide,  had  been  opened 
iuioHs  lUo  n^i'f.  A  sea  wall  had  been  built  bv  the  Government  to  con- 
iiirl  i.nat.  and  Litfle  Mill  rocks,  and  another  bv  the  city  authorities 
on  iJiiad  and  Thri'so.     CJnder  contract  5(5,i>3«  cubic  yards  of  material 


.     .1  lii     <        ir     *    lo.   .  -    stone  from  Flood  liock 

1.^  Mir  uhi-  ol  Mil*  Uvo  Inited  States*  engineer  dredges;  in  removinir  668 

hnr.  .d  i.mK  I».v  iisro   Mie  UniU^d  States  steam  drilling  scow  from  Fen- v 
If.-.  I,  «iM  'I  liiil.>  loiiilh  Mm»r,<'onipMing  its  removal  tol>4feet  mean  low 
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harbor  act  of  July  13, 1892.  All  the  necessary  data  famished  by  the 
survey  had  been  properly  studied,  but  before  a  project  could  be  pre- 
pared to  be  submitted  for  the  approval  of  the  Chief  of  Engineers,  the 
cofferdams  inclosing  the  working  pits  of  the  contractor  were  breached, 
as  hereinbefore  stated,  during  a  severe  storm  on  the  night  of  April  21, 
1893,  which  caused  the  suspension  of  all  work.  The  contracts  expired 
June  1,  1893,  but  the  work  contemplated  by  them  had  not  been  en- 
tirely completed. 

When  matters  connected  with  the  settlement  of  these  contracts  have 
been  adjusted,  the  work  to  be  done  under  the  available  balance  will  be 
advertised  according  to  law,  and  new  contracts  made. 

July  1,  1892,  balance  nnexpended $190,137.29 

Amount  appropriated  by  act  approved  July  13,  1892 175, 000. 00 

365, 137. 29 
Jnjie  30, 1893,  amount  expended  during  fiscal  year l86, 313. 21 

Julyl,  1893,  balance  unexpended 1  78,824.08 

July  1,  1893,  outstanding  liabiUties 11,098.18 

July  1, 1893,  balance  available 167,725.90 


Amount  (estimated)  required  for  completion  of  existing  project 1, 805, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

^      1895 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t     h  arbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

(See  Appendix  E  6.) 

6.  East  River  and  Hell  GatCj  Kew  York. — Originally  the  channel  of 
East  Eiver  contained  many  dangerous  rocky  obstructions  to  naviga- 
tion, lying  both  above  and  below  mean  low  water.  Especially  was  this 
the  case  at  Hell  Gate,  where  the  bounding  beaches  had  irregular  and 
shoal  rocky  foreshores,  and  the  inclosed  waterway  had  a  few  detached 
rocky  isles  with  crests  rising  several  feet  above  high-water  mark. 

At  Hell  Gate  the  channel  turns  at  right  angles  around  Hallets 
Point,  Astoria,  and  the  current  runs  with  a  velocity  varying  at  different 
stages  of  the  tide  from  3  to  10  miles  an  hour  over  or  around  Way  Reef, 
Pot  Rock,  Shell  Drake,  Frying  Pan,  Hallets  Point,  Negro  Point, 
Holmes  Rock,  Hog  Back,  Heel  Tap,  Flood  Rock,  Hen  and  Chickens, 
Gridiron,  Mill  Rocks,  The  !Negro  Heads,  Rhinelander  Reef,  and  Bread 
and  Cheese. 

Hallets  Point  projected  from  the  shore  at  Astoria  under  water  325 
feet  to  the  26-foot  contour,  mean  low  water,  and  embraced  an  area  of 
3  acres. 

The  detached  rocks  in  the  inclosed  waterway  had  varying  depths 
over  them.  The  Middle  Reef,  with  an  area  of  about  9  acres,  lay  in  the 
middle  of  the  channels  of  Hell  Gate.  It  had  a  small  backbone,  pro- 
jecting above  high  water,  called  Flood  Rock,  upon  which  vessels  were 
frequently  stranded  at  ebb  tide,  when  the  currents  swept  directly  over 
the  rock.  To  the  northward,  near  the  mouth  of  the  Harlem  River,  lay 
the  two  Mill  Rocks,  both  of  which  were  usually  visible  at  high  water. 
To  the  eastward.  Frying  Pan  had  only  11  feet,  mean  low  water;  Heel 
Tap,  12  feet ;  Pot  Rock,  20  feet,  and  Korth  Brother  Island  Reef,  16 
feet. 

The  project  of  improvement  adopted  in  1867  provided  for  the  re- 
moval to  the  depth  of  26  feet,  mean  low  water,  of  the  rocks  and  reeib 
tJiat  lay  directly  in  the  obwu^l  at  HeU  Oate^  m^  iQX  tb^  cpustri^ctieft 
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of  sea  walls  and  dikes  upon  others  that  lay  near  the  edge  of  the  chan- 
nel.   The  estimated  cost  of  the  project,  revised  in  1870,  was  $4,689,820. 

Besides  the  obstructions  before  enumerated  submerged  rocks  were 
known  to  exist  at  other  points  in  the  channel,  such  as  Diamond  Beef, 
16  J  feet,  mean  low  water,  off  the  Battery;  Coenties  Eeef,  14.3  feet,  mean 
low  water,  off  Coenties  Slip ;  Shell  Reef,  9  feet,  mean  low  water,  between 
Eighth  and  Tenth  streets;  Ferry  Reef,  7  feet,  mean  low  water,  and 
Charlotte  Rock,  14J  feet,  mean  low  water,  opposite  Thirty-fourth  street; 
the  Middle  Ground,  11 J  feet,  mean  low  water,  off  Sunken  Meadow,  at 
the  entrance  to  Little  Hell  Gate,  and  Mid-Channel  Reef,  16J  feet,  mean 
low  water,  at  Baretto  Point,  opposite  Rikers  Island. 

The  project  wa«  enlarged  in  1874,  and  the  total  cost  estimated  at 
$5,139,120*  (Annual  Report,  Chief  of  Engineers,  1874,  Part  II,  page 
164).  Besides  the  improvements  already  projected  at  Hell  Gate,  the 
new  project  provided  for  the  construction  of  a  riprap  dike  to  connect 
the  Mill  Rocks,  sea-walls  upon  Hog  Back  and  Holmes  Roc^,  and  the 
removal  to  a  depth  of  26  feet,  mean  low  water,  of  Diamond  Reef,  Coen- 
ties Reef,  and  the  small  rocks  known  as  Scaly  Rock,  Blackwells  Bock^ 
and  the  rock  oft'  Woolsey's  bath  house. 

The  project  was  enlarged  in  1884  to  provide  for  the  removal  of  Pil- 
grim Rock,  opposite  Nineteenth  Street,  to  24  feet,  mean  low  water ;  in 
1889  for  the  removal  of  reef  off  Diamond  Reef  to  26  feet,  mean  low 
water,  and  Ferry  Reef  and  Charlotte  Rock,  opposite  Thirty-fourth 
Street,  to  26  feet,  mean  low  water ;  in  1890  for  the  removal  of  Shell 
Reef  and  reef  oft*  Sunken  Meadows,  to  18  feet,  mean  low  water ;  and  in 
1892  for  the  removal  of  Baretto  Reef  to  24  feet,  mean  low  water. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1892,  inclusive  of  outstanding  liabilities,  was  $4,057,329.98.  At 
that  date  Ilallets  Point,  covering  3  acres.  Way  Reef,  Shell  Drake,  Dia- 
mond Reef,  North  Brother  Island  Reef,  Coenties  Reef,  reef  oft*  Diamond 
Reef,  and  Siialy  Rock  had  been  removed  to  the  depth  contemplated  in 
the  project.  Pilgrim  Rock  had  been  reduced  to  a  least  depth  of  24 
feet ;  Heel  Tap  had  been  broken  to  26  feet  and  dredged  to  20,6  feet 
and  the  least  depths  on  Frying  Pan  and  Pot  Rock  were  18  feet,  ana 
22.8  feet  at  mean  low  water,  respectively;  Ferry  Reef,  off  Thirty-fourth 
Street,  had  been  lowered  from  a  least  depth  of  7.1  feet  to  a  least  depth 
of  22  feet;  Flood  Rock  and  connecting  reefs,  covering  9  acres,  had  been 
broken  to  30  feet,  and  177,376  tons  of  debris  had  been  removed  ;  the 
Negro  Heads  and  Hen  and  Chickens  had  been  reduced  to  18  feet,  mean 
low  water,  and  a  new  18-foot  channel,  500  feet  wide,  had  been  opened 
across  tlie  reef.  A  sea  wall  had  been  built  by  the  Government  to  con- 
nect Oroat  and  Little  Mill  rocks,  and  another  by  the  city  authorities 
on  Bread  and  Cheese.  Under  contract  56,239  cubic  yards  of  material 
and  3,408  tons  of  bowlders  had  been  removed  from  Shell  Reef  off  Ninth 
Street.    These  results  have  been  of  the  greatest  value  to  navigation. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893| 
inclusive  of  outstanding  liabilities,  was  $157,708.20,  and  was  applied  in 
removing,  by  hired  labor,  21,126  tons  of  broken  stone  from  Flood  Rock 
by  the  use  of  the  two  United  States  engineer  dredges;  in  removing  668 
tons  of  rock  by  use  of  the  United  States  steam  drillinfc  scow  from  Ferry 
Reef,  oft*  Thirty-fourth  Street,  completing  its  removal  to  24 feet,  mean  low 
water;  in  removing  1,382  tons  of  rock  by  use  of  the  United  States  steam 
drilling  scow  and  United  States  engineer  dredges  from  reef  off  Baretto 
Point,  completing  its  removal  to  24  feet,  mean  low  water;  in  removing 
764  tons  of  broken  stone  by  use  of  United  States  steam  drilling  soow 
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and  United  States  engineer  dredge  ffell  Oate  from  reef  off  Sunken 
Meadow;  and  in  removing  under  contract  48,853  cubic  yards  of  fine 
material  and  313  tons  of  bowlders  from  Shell  Reef,  off  Ninth  Street,  com- 
pleting the  contract. 

Jnly  1,  1802,  balance  unox])eiided $(>5,?i26. 41 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

215, 926. 41 
June  30,  1893,  amount  expended  during  fiscal  year 151, 370. 93 

Jnly  1,  1893,  balance  unexpended 64, 555. 48 

July  1,  1893,  outstanding  liabilities 6,337.27 

July  1, 1893,  balance  available 58,218.21 

i  Amount  (estimatod)  for  completion  of  existing  project 4 888, 840. 67 
Amount  that  can  be  profitably  expended  in  fiHcal  year  ending  June  30, 1895  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  0.) 

7.  Newtoion  Creeky  Neto  Yorlc, — ^This  is  a  tidal  stream,  about  4  miles 
long,  running  through  the  eastern  part  of  Brooklyn  and  emptying  into 
the  East  River  opposite  Thirty-fourth  Street,  New  York  City. 

It  had  formerly  a  depth  of  12J  feet,  mean  low  water,  at  the  mouth, 
gradually  decreasing  to  4  feet  at  the  head. 

The  original  project  for  improvement,  adopted  in  1880,  but  modified 
in  1883,  provided  for  a  channel  200  feet  wide  and  21  to  22  feet  deep, 
mean  low  water,  extending  from  the  mouth  up  to  Vernon  Avenue  Bridge, 
and  from  that  point  up  to  the  head  of  navigation  on  both  branches,  a 
channel  decreasing  from  175  feet  to  100  feet  in  width,  and  from  18  feet 
to  10  feet  in  depth,  at  an  estimated  cost  of  $255,669. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1892,  inclusive  of  outstanding  liabilities,  was  $141,448.14.  At  that 
date  the  channel  from  the  entrance  to  Vernon  Avenue  Bridge  was  176 
feet  wide  and  18  feet  deep,  mean  low  water;  from  Vernon.  Avenue 
Bridge  to  Central  Oil  Works,  80  feet  wide  and  16  feet  deep;  from  Cen- 
tral Oil  Works  to  Queens  County  Oil  Works,  60  feet  wide  and  14  feet 
deep;  and  from  Queens  County  Oil  Works  to  Penny  Bridge,  50  feet 
wide  and  10  feet  deep.  The  channel  from  Maspeth  Avenue  to  Metro- 
politan Avenue,  east  branch,  was  100  feet  wide  and  9  feet  deep,  mean 
low  water.  In  the  English  Kills  Branch  the  channel  was  100  feet  wide 
and  8  feet  deep  from  Nichols  Chemical  Works  to  a  point  700  feet  to  the 
eastward. 

Tlie  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
inclusive  of  outstanding  liabilities,  was  $36,051.86,  and  was  applied  in 
dredging  91,981  cubic  yards  of  material  from  various  reaches  of  the 
creek.  At  the  close  of  the  year  the  channel  from  the  entrance  to  Ver- 
non Avenue  Bridge  was  175  feet  wide  and  18  feet  deep,  mean  low  water; 
from  Vernon  Avenue  Bridge  to  Central  Oil  Works,  80  feet  wide  and 
16  feet  deep;  from  Central  Oil  Works  to  Queens  County  Oil  Works, 
100  feet  wide  and  14  feet  deep;  from  Queens  County  Oil  Works  to 
Nichols  Chemical  Works,  75  feet  wide  and  10  feet  deep;  from  Nichols 
Chemical  Works  to  Maspeth  Avenue,  50  feet  wide  and  10  ffet  deep; 
from  Maspeth  Avenue  to  Metropolitan  Avenue,  east  branch,  100  feet 
wide  and  9  feet  deep,  and  on  west  branch,  50'  feet  wide  and  10  feet  deep. 
In  the  English  Kills  Branch  the  channel  is  100  feet  wide  and  8  feet 
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deep,  mean  low  water,  from  Nichols  Chemical  Works  to  a  point  700  feet 
to  the  eastward. 

The  cause  of  the  habitual  shoaliugs  immediately  following  dredging 
is  the  absence  of  bulkheads  to  confine  the  banks. 

The  existing  channel  is  not  adequate  in  width  or  depth  to  the  de- 
mands of  commerce,  and  the  adopted  project  for  improvement  should 
be  completed  as  early  as  practicable  by  methods  which  will  carry  the 
improvement  progressively  from  the  mouth  to  the  head  of  navigation. 

July  1,  1892,  balance  nnexpencled $1,0^1.86 

Amount  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

36, 051. 86 
June  30,  1893,  amount  expended  during  fiscal  year 36, 051. 86 

{Amount  (estimated)  required  for  completion  of  existing  project 78, 000. 00 

Amount  that  can  be  profitsibly  expended  i  n  tiscal  year  ending  June  30,1895  78, 000. 00 
Submitted  in  com])liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  7.) 

8.  Buttermilk  Channel^  New  YorJc  Harbor. — Buttermilk  Channel  lies 
between  the  city  of  Brooklyn,  N.  Y..  and  Governors  Island,  New  York 
Harbor,  and  was  formerly  obstructea  by  three  shoals. 

(1)  A  shoal  lying  above  and  northeast  of  Governors  Island,  project- 
ing into  Buttermilk  Channel  and  extending  over  to  the  main  chi^nnel 
on  the  otlier  side,  which  originally  had  a  least  depth  over  it  of- 9 J  feet 
at  mean  low  water. 

(2)  A  shoal  putting  out  from  Ked  Hook  Point,  on  the  Brooklyn  side, 
and  extending  up  the  eastern  side  of  the  channel  to  the  entrance  of 
the  Atlantic  Basin,  with  a  least  depth  over  it  of  about  6  feet  at  mean 
low  water. 

(3)  A  shoal  putting  out  from  the  southern  side  of  Governors  Island 
and  extending  toward  Red  Hook  Point  Shoal,  which  is  partly  dry  at 
mean  low  water. 

The  original  project  of  improvement,  adopted  in  1880,  provided  for 
the  removal  to  a  depth  of  26  feet,  mean  low  water,  of  such  parts  of 
the  first-mentioned  shoal  as  came  within  850  feet  of  the  Brooklyn 
wharves.  It  embraced  the  crest  of  the  shoal  and  gave  elsewhere  to 
the  north  and  west  a  depth  of  not  less  than  15  feet,  mean  low  water. 

The  estimated  cost  of  the  improvement  was  $210,000.  In  view  of 
the  increasing  importance  of  the  wharves  on  the  Brooklyn  shores  and 
the  difficulty  experienced  by  deep-draft  vessels  in  getting  up  to  them 
by  reason  of  this  shoal,  the  project  of  improvement  was  modified  in 
1885  so  as  to  provide  for  the  removal  of  the  entire  shoal  to  a  depth  of 
26  feet,  mean  low  water,  at  an  estimated  additional  cost  of  $150,000, 
making  the  total  estimated  cost  of  the  project  $360,000. 

The  river  and  harbor  act  of  September  19,  1890,  made  provision  for 
the  survey  of  Red  Hook  Shoal,  lying  at  the  southern  entrance  to  the 
Buttermilk  Channel,  and  the  estimated  cost  of  the  removal  of  this  shoal 
to  a  depth  of  26  feet  at  mean  low  water  was  $529,000, 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  Jane 
30,  1892,  inclusive  of  outstanding  liabilities,  was  $321,506.75,  and  was 
applied  in  dredging  the  shoal  lying  above  Governors  Island.  The 
shoal  had  been  entirely  removed  to  a  depth  of  26  feet,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
inclusive  of  outstanding  liabilities,  was  $12,821.24,  and  was  applied  in. 
dred^ng  32,308  cubic  ^ards  of  m9>terial  from  Red  Hook  ShoaX 
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July  1,  1892,  balance  unexpended $24,843.25 

Amount  appropriated  by  act  approved  July  13, 1892 100, 000. 00 

124, 843. 25 
June  30,  1893,  amount  expended  during  fiscal  year 6, 489. 44 

July  1,  1893,  balance  unexpended 118,353.81 

July  1,  1893, outstanding  liabilities $6,331.80 

July  1. 1893,  amount  covered  by  uncompleted  contracts 100, 615. 28 

106,947.08 

July  1,  1893,  balance  available 11,406.73 

(Amount  (estimated)  required  for  completion  of  existing  project. 404, 000. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1895  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  8.) 

9,  Oowanus  Bay^  New  York — Red  HooJcj  Oowanus  OreeJc  cmd  Bay  Ridge 
channels. — Gowanus  Bay  is  a  part  of  New  York  Harbor,  lying  at  the 
mouth  of  Gowanus  Creek,  in  the  southwestern  part  of  the  city  of 
Brooklyn. 

The  depth  of  water  in  the  channel  of  Gowanus  Creek  and  Bay  was 
originally  only  from  7  to  12  feet  at  mean  low  water,  which  was  wholly 
insufficient  for  the  passage  of  vessels  employed  in  the  commerce  of  the 
district. 

The  plan  of  improvement,  adopted  in  1881,  provided  for  a  depth  of 
18  feet  to  the  channels  in  the  bay  leading  up  to  the  mouth  of  the  creek 
on  both  the  north  and  south  sides,  and  for  carrying  the  improvement 
with  the  same  depth  up  the  creek  to  Hamilton  Avenue  Bridge,  a  dis- 
tance of  1  mile. 

The  channel  widths  were  to  be  200  feet,  except  for  the  last  few  hun- 
dred feet  up  to  the  bridge,  in  which  distance  the  width  would  gradually 
decrease. 

The  estimated  cost  of  this  improvement  was  $192,564.90. 

The  project  for  1881  was  modified  in  1888  by  increasing  the  depth  to 
21  feet  and  the  width  to  400  feet,  while  to  facilitate  the  handling  of  ves- 
sels in  the  contracted  space  near  the  mouth  of  Gowanus  Creek  more 
room  was  provided  for  by  cutting  away  the  angle  on  the  south  side  at 
an  estimated  total  cost  of  $600,(K)0. 

The  amount  expended  on  the  Red  Hook  and  Oowanus  Creek  channels 
up  to  June  30, 1892,  inclusive  of  outstanding  liabilities,  was  $30,081.25. 
At  that  date  this  channel,  from  the  entrance  to  Erie  Basin  to  Twenty- 
eighth  street,  was  230  feet  wide  and  21  feet  deep,  mean  low  water,  and 
thence  to  the  foot  of  Twenty-third  street  150  feet  wide  and  21  feet 
deep,  mean  low  water. 

The  improvement  of  Bay  Ridge  channel^  extending  from  Twenty- 
eighth  street  south  and  west  to  Sixtieth  street,  south  shore^  which,  under 
the  project  of  1881  was  suspended  in  1884,  was  resumed  m  May,  1891, 
under  a  specific  appropriation  of  $100,000  contained  in  the  river  and 
harbor  act  of  September  19,  1890,  which  provided  for  a  channel  400 
feet  wide  and  21  feet  deep.  Up  to  June  30, 1892,  the  sum  of  $95,833.35, 
inclusive  of  outstanding  liabilities,  had  been  expended  under  contract. 
At  that  date  this  channel  was  120  feet  wide  and  21  feet  deep,  mean  low 
water,  from  Twenty-eighth  street  south  to  Thirty-ninth  streeL^  thence 
90  feet  wide  and  21  feet  deep  to  Sixtieth  street,  opposite  Bay  Kidge. 
.  The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
on  the  Red  Hook  and  Gowanus  Creek  channels,  inclusive  of  out- 
standing  liabilities,  was   $2,405.40,  and   was   applied  in  removing 
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13,331  cubic  yards  of  material  under  contract.  At  that  date  this 
channel  from  tlie  entrance  to  Erie  Basin  to  Twenty-eighth  street  was 
255  feet  wide  and  21  feet  deep,  mean  low  water,  and  thence  to  the  foot 
of  Twenty-third  street  150  feet  wide  and  21  feet  deep,  mean  low  water. 

The  amount  expended  on  the  Bay  Ridge  Channel  during  the  fiscal 
year  ending  June  30,  1893,  inclusive  of  outstanding  liabilities,  was 
$29,363.06,  and  was  applied  in  removing  6,996  cubic  yards  of  material 
under  contract.  At  that  date  this  channel-  was  140  feet  wide  and  21 
feet  deep,  mean  low  water,  from  Twenty-eighth  street  south  to  Thirty- 
third  street,  thence  120  feet  wide  and  21  feet  deep  to  Thirty-ninth 
street,  and  thence  90  feet  wide  and  21  feet  deep  to  Sixtieth  street, 
opposite  Bay  Ridge. 

The  beds  of  both  channels  have  been  lowered  from  5  to  15  feet,  and 
as  the  material  removed  has  been  sand,  the  banks,  having  no  con- 
fining bulkheads,  have  correspondingly  increased  their  slopes,  the  un- 
stable material  sliding  into  the  channels  and  reducing  their  depths. 

The  channels  also  suffer  from  deposits  carried  down  from  Gowanus 
Canal,  and  from  deposits  brought  in  from  outlying  shoals  by  the 
waves. 

These  sources  of  degradation  will  be  appreciably  exhausted  only 
when  permanent  bulkheads  are  built  along  both  shores  to  hold  the 
soft  and  unstable  banks. 

July  1,  1892,  balance  imexpeuded $29,179.57 

Amount  appropriated  by  act  approved  July  13,  1892 198, 600. 00 

227, 779. 67 
June  30,  1893,  amount  expended  during  fiscal  year 28, 983. 66 

July  1,  1893,  balance  unexpended 198,795.91 

July  1,  1893,  outstanding  liabilities $2,784.80 

July  1,  1893,  amount  covered  by  uncompleted  contracts 173,260.20 

176, 045. 00 

July  1,1893,  balance  available 22,750.91 

{Amount  (estimated)  required  for  completion  of  existing  project 281,400.00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  Jiine30, 1895  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)pendix  E  9.) 

10.  New  York  HarboVj  Kew  Yorlc. — Before  the  improvement  of  the 
main  entrance  into  New  Y^ork  Harbor  was  undertaken  by  tlie  United 
States,  the  least  depth  in  midchannel  on  the  bar  was  23.7  feet  at  mean 
low  water,  and  the  same  was  the  limiting  depth  across  three  other 
shoals  between  the  bar  and  deep  water  in  harbor. 

A  large  proportion  of  the  vast  commerce  of  the  port  which  is  carried 
on  in  vessels  of  great  draft  could  only  cross  these  shoals  at  or  near 
high  water. 

The  project  for  the  improvement  of  Gedney  Channel  was  approved 
by  the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval  De- 
cember 27,  1880.  It  provides  for  dredging  a  channel  1,000  feet  wide 
and  30  feet  deep  at  mean  low  water,  from  deep  water  below  the  Nar- 
rows through  the  main  ship  channel  and  Gedney  Channel  to  deep 
water  outside  the  bar;  maintaining  this  channel,  should  it  be  neces- 
sary, either  by  periodical  dredging  or  by  contracting  the  entrance  by 
the  construction  of  a  dike  running  across  the  shoals  from  the  Coney 
Island  side,  with  suitable  protection  for  the  head  of  Sandy  Hook  to 
prevent  its  being  scoured  away  by  the  increased  current. 
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The  estimated  cost  of  obtaining  the  dredged  channel  was  $1,490,000 
for  dredging  4,300,000  cubic  yards,  and  the  entire  cost  of  the  improve- 
ment should  the  construction  works  prove  to  be  necessary  was  esti- 
mated at  between  $5,000,000  and  $6,000,000. 

Under  this  project  an  extended  survey  of  the  lower  bay  was  made, 
on  which  the  method  of  improvement  was  based. 

The  total  amount  expended  to  June  30, 1892,  inclusive  of  outstanding 
liabilities,  was  $1,466,259.38. 

At  that  time  the  approved  project  for  this  work,  by  dredging,  had 
been  completed  and  a  depth  of  30  feet,  mean  low  water,  for  a  channel 
width  of  1,000  feet,  had  been  secured  from  deep  water  below  the  Nar- 
rows to  deep  water  beyond  the  bar. 

The  riprap  sea  wall  authorized  by  the  Chief  of  Engineers  February 
20,  1890,  for  the  protection  of  the  north  shore  of  Sandy  Hook  was  built 
from  Jetty  No.  1,  westward  to  a  point  119  feet  westward  of  Jetty  No. 
11,  a  total  distance  of  2,575  feet. 

Baxter  Ledge,  a  narrow  ledge  of  rock  lying  in  the  entrance  to  Kill 
Van  Kull  from  Upper  New  York  Bay,  northeast  from  St.  George  Staten 
Island,  and  having  over  it  originally  a  least  depth  of  18  feet,  mean  low 
water,  had  been  removed  to  a  depth  of  25.5  feet,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
inclusive  of  outstanding  liabilities,  was  $116,371.72,  and  was  appliecl 
to  the  purchase,  under  contract,  of  the  hydraulic  dredging  steamer 
Beliance  (now  named  Oedney),  formerly  employed  on  this  work,  to  oi>e- 
rating  the  steamer  by  hired  labor  and  to  connecting  the  wharves  at 
Fort  Hamilton  and  Fort  Wadsworth  with  the  main  ship  channel  by 
dredging  channels  100  feet  wide  and  10  feet  deep. 

July  1,  1892,  balance  unexpended $26,544.35 

Amount  appropriated  by  act  approved  July  13,  1892 170, 000. 00 

196, 544. 35 
June  30,  1893,  amount  expended  during  fiscal  year 107, 836. 58 

July  1, 1893,  balance  unexpended 88,707.77 

July  1, 1893,  outstanding  liabilities 8, 535. 14 

July  1, 1893,  balance  available 80,172.63 

Araonntthat  canbeprofitablyexpendedinfiscalyearending  June30, 1895  100, 000. 00 
Subnutt.ed  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  10.) 

11.  Jamaica  Hay,  New  York. — Jamaica  Bay  is  a  tidal  bay,  situated 
on  the  south  side  of  Long  Island,  near  the  western  end,  whose  waters 
flow  into  the  Atlantic  Ocean  through  Eockaway  Inlet. 

Inside  the  entrance  there  is  a  deep-water  basin,  from  which  one  nav- 
igable channel  leads  to  the  northward  in  the  direction  of  Canarsie, 
and  another,  called  Beach  Channel,  to  the  eastward,  behind  Eockaway 
Beach,  in  the  direction  of  Far  Eockaway.  From  the  eastern  terminus 
of  one  of  the  branches  of  the  latter  channel,  which  passes  through 
Conch  Hole,  an  artificial  cut  into  Far  Eockaway  Bay  was  mi^de  several 
years  ago  by  citizens  to  enable  sniall  boats  to  pass  eastward  through 
that  bay  into  Hempstead  Bay  and  beyond. 

The  project  for  this  improvement,  contained  in  the  report  upon  the 
survey  October  29,  1891,  to  comply  with  the  river  and  harbor  act  of 
September  19,  1890,  and  sanctioned  by  river  and  harbor  act  of  July 
13,  1892,  contemplates  a  channel  60  feet  wide  and  5  feet  deep,  mean 
low  water,  Irom  entrance  to  Bass  Channel  to  foot  of  Bayswater  avenue^ 
Far  Eockaway. 


104        REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  fi.  ARMY. 

The  estimated  cost  of  the  project  was  $9,460.  The  full  amount  of 
this  estimate  was  appropriated  by  the  river  and  harbor  act  approved 
July  13,  1892. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
inclusive  of  outstanding  liabilities,  was  $3,727.61,  and  was  applied  in 
dredging  13,845  cubic  yards  of  material  from  the  channel  under  con- 
tract; 2,200  feet  of  the  channel  had  been  dredged  to  the  ftdl  projected 
width  of  60  feet  and  depth  of  5  feet,  mean  low  water. 

Amount  appropriated  by  act  approved  July  13, 1892 $9, 400. 00 

June  30, 1893,  amount  expended  during  fiscal  year 1, 968. 16 

July  1, 1893,  balance  unexpended 8,091.% 

July  1, 1893,  outetanding  liabilities $2,359.46 

July  1, 1893,  amount  covered  by  uncompleted  contracts 5, 063. 94 

7,423.40 

July  1, 1893,  balance  available 668.45 

(See  Appendix  E  11.) 

1J2.  Earitan  Bay,  New  Jersey, — Earitan  Bay  forms  the  western  part 
of  the  large  triangular  bay  inclosed  between  Sandy  Hook,  the  New 
Jersey  shore,  and  Staten  Island. 

The  channel  uudergoing  improvement  lies  to  the  southeast  of  Seguine 
Point  on  the  south  shore  of  Staten  Island.  At  the  time  of  the  original 
survey,  August,  1880,  the  least  depth  on  the  shoal  lying  between  the 
21-foot  curve  at  Seguine  Point  and  the  21-foot  curve  at  the  head  of  the 
bay  was  14^  feet,  mean  low  water.  Tlie  project  of  improvement,  based 
upon  the  survey,  provided  for  a  channel  across  the  shoal  300  feet  wide 
and  21  feet  deep,  mean  low  water,  at  an  estimated  cost  of  $126,500. 

The  project  was  enlarged  in  18S5,  providing  for  a  channel  of  equal* 
width  and  depth  over  the  shoals  in  the  vicinity  of  Wards  Point,  Staten 
Island,  where  the  original  depth  was  18  feet,  mean  low  water,  giving  a 
navigable  channel  21  feet  deep,  mean  low  water,  up  to  Perth  Amboy; 
and  further  providing  for  a  channel  300  feet  wide  and  15  feet  deep, 
mean  low  water,  from  Great  Beds  Light  to  South  Amboy,  where  the 
original  depth  was  12 J  feet,  mean  low  water,  at  an  estimated  total  cost 
of  $240,500,  for  the  two  works  from  the  beginning,  which  estimate  was 
again  increased  in  1888  to  $246,500,  to  i)rovide  for  the  removal  of  de- 
posits which  had  taken  place  in  the  interval  of  three  years. 

The  channel  from  deep  water  at  the  head  of  liaritan  Bay,  past 
Seguine  Point  to  Perth  Amboy,  exceeds  5  miles  in  length,  is  crooked, 
and  is  subject  to  constant  shoalings.  As  the  amount  appropriated  any 
one  year  for  the  execution  of  the  project  has  been  much  less  than  the 
estimated  cost  of  the  improvement,  and  as  the  channel  excavated  under 
each  appropriation  has  been  impaired  by  shoaling  in  a  greater  or  less 
degree  before  work  could  be  resumed  under  the  succeeding  appropri- 
aticms,  the  original  estimates  for  this  improvement  have  little  value 
and  can  not  be  used  for  determining  the  amount  recpiired  for  complet- 
ing the  project  at  this  date.  Tlie  cost  of  completing  the  project,  if  all 
the  required  money  could  be  made  available  at  one  time,  was  estimated 
in  1891  at  $175,375. 

The  amount  expended  upon  the  modified  jjroject  of  1885,  up  to  the 
close  of  the  tiscal  year  ending  June  30,  1892,  inclusive  of  outstanding 
liabilities,  was  $221,276.85.  At  the  close  of  the  contract,  June  16, 1888, 
the  channel  was  300  feet  wide  and  21  feet  deep,  mean  low  water,  from 
Perth  Amboy  to  the  bend  at  Great  Beds  Light,  and  300  feet  wide  and 
20  feet  deepy  mean  low  water^  across  the  crest  of  the  shoal  in  the  chaa- 
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nel  leading  from  the  bend  toward  Seguine  Point.  At  the  close  of  the 
year  the  channel  eastward  of  Seguine  Point  was  180  feet  wide,  with  a 
depth  of  21  feet,  mean  low  water,  and  the  channel  from  Great  Beds 
Light  to  South  Amboy  was  170  feet  wide  and  15  feet  deep,  mean  low 
water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1803, 
inclusive  of  outstanding  liabilities,  was  $35,201.54,  and  was  applied  in 
dredging  81,831  cubic  yards  of  material  from  channel  leading  from 
Great  Beds  Light  to  South  Amboy,  and  88,260  cubic  yards  of  material 
from  Seguine  Point  Channel. 

At  the  close  of  the  fiscal  year  ending  June  30,  1893,  the  channel  lead- 
ing eastward  from  Seguine  point  is  250  feet  wide  and  21  feet  deep, 
mean  low  water,  and  the  channel  from  Great  Beds  Light  to  South 
Amboy  is  300  feet  wide  and  15  feet  deep,  mean  low  water. 

July  1, 1892,  balance  unexpended $1,295.96 

Amount  appropriated  by  act  approved  July  13, 1892 40,  (KX).  00 

41. 295. 96 
June  30, 1893,  amount  expended  during  fiscal  year 20, 107. 45 

July  1, 1893,  balance  unexpended 21,188.51 

July  1, 1893,  outstanding  liabilities : $15,094.09 

July  1, 1893,  amount  covered  by  uncompleted  contracts 2, 931. 24 

18,025.33 

July  1, 1893,  balance  available 3,163.18 

{Amount  (estimated)  required  for  completion  of  exinting  project 95, 375. 00 
Amouutthatcan  be  profitably  expended  in  fiscal  year  ending  June  30. 1895    95, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navU 
gation. — The  schooner  Wild  Pigeon  was  removed  from  the  east  side  of 
main  ship  channel,  New  York  Harbor,  May  10,  1893,  under  contract 
with  the  Chapman  Derrick  and  Wrecking  Company,  at  a  cost  of  $3,500. 

The  wreck  of  an  old  canal  boat  was  removed  from  the  Bronx  River, 
about  one-half  mile  below  West  Farms,  in  June^  1893,  under  contract 
with  George  McClintock,  at  a  cost  of  $100, 

(See  Appendix  E  13.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVEB  AND  HAUBOB  ACT 

APPEOVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13, 1892,  were  made  by  the  local  engineer,  Lieut.  Col.  G.  L. 
Gillespie,  Corps  of  Engineers,  and  reports  thereon  submitted. 

1.  Fort  Pond  Bay^  east  end  of  Long  Island^  New  Yorlc, — Lieut.  Col. 
Gillespie  submitted  report  of  examination  under  date  of  November  9, 
1892.  It  is  his  opinion,  concurred  in  by  this  office,  that  the  locality  is 
not  worthy  of  improvement  by  the  General  Government.  The  report 
was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  110, 
Fifty-second  Congress,  second  session.    (See  also  Appendix  E  14.) 

2.  The  channel  west  of  Bobbins  Reef  Light-House  to  connect  the  mouth 
of  Arthur  KiU  with  ITew  York  Harbor, — Lieut.  Col.  Gillespie  submitted 
report  of  examination  under  date  of  August  1, 1892.  It  is  his  opinion, 
concurred  in  by  this  office,  that  the  locality  is  not  worthy  of  improve- 
ment by  the  General  Government.    The  report  was  transmitted  to  Con- 
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gress  and  printed  as  House  Ex.  Doc.  No.  77,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  E  15.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  SOUTHWESTERN  PART 
OP  LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN 
NORTHEASTERN  NEW  JERSEY, 

This  district  was  in  the  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

1.  Sumpawanus  Inlet^  New  York. — i?he  (channel  depth  at  the  time  of  the 
adoption  of  the  project  varied  from  5*feet  in  the  bay  at  mean  low  water 
to  2  feet  at  the  wharf  at  the  month  of  the  creek,  a  distance  of  a  little 
over  half  a  mile. 

The  project  for  the  improvement  of  this  inlet,  adopted  in  1880,  pro- 
vides for  dredging  a  channel  4,500  feet  long  and  from  100  to  150  leet 
wide  and  5  feet  deep  at  mean  low  water,  beginning  at  the  5-foot  curve 
in  the  Great  South  Bay  and  extending  up  to  the  town  of  Babylon,  Long 
Island,  at  an  estimated  cost  of  $23,115. 

The  amount  expended  under  this  project  to  June  30, 1892,  was  $7,000. 

With  this  amount  a  channel  75  feet  wide  and  5  feet  deep  from  the 
steamboat  wharf  to  a  point  750  feet  below  it  wa«  dredged,  besides 
dredging  two  cuts,  each  25  feet  wide,  alongside  the  wharf. 

Outside  of  the  cuts  so  made  and  extending  to  the  5- foot  curve  in  the 
bay  a  shoal  was  left,  on  which  the  depth  was  only  43  feet. 

The  commerce  of  the  inlet  is  reported  for  the  calendar  year  1892  to  be 
1,420  tons,  against  1,427  tons  for  1891. 

There  were  no  expenditures  on  account  of  this  work  during  the  fiscal 
year  ending  June  30,  1893,  there  being  no  funds  available. 

(  Amount  (ostiinated)  required  for  completion  of  existinj^  project $16, 115.00 
Amount  that  can  be  profittibly  expended  in  fiscal  year  ending  June  30, 1895    10,000.00 
Submitted  in  compliance  with  requirementti  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1^^. 

(See  Appendix  F  1.) 

2.  GanarHie  Bay^  N'eic  York. — The  original  condition  of  the  cnannel 
leading  to  ('anarsie  answered  to  a  depth  of  4J  feet,  mean  low  water. 

The  original  project,  adopted  in  1879,  at  an  estimated  cost  of  $38,000, 
provides  for  obtaining  a  navigable  channel  6  feet  deep  at  mean  low 
water  from  (vanarsie  Landing  to  the  deep  water  in  Jamaica  Bay  by 
means  of  diking  and  the  formation  of  a  tidal  basin.  In  the  Annual 
Report  of  the  Chief  of  Engineers,  1880,  part  1,  p.  574,  Gen.  Newton 
expiHjssed  a  donbt  as  to  adequate  appropriations  being  made  for  car- 
rying out  the  authorized  project,  and  suggested  that  dredging  be  tri^ 
as  an  expedient. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1892,  was  $47,944.13. 

With  this  amount  two  pile  dikes  have  been  built  and  maintained,  one 
on  the  north  side  of  the  outer  end  of  the  channel,  the  other  on  the  south 
side,  their  lengtlis  being  1,058  and  820  feet,  respectively;  the  channel 
dredged  to  a  depth  of  (5  feet,  mean  low  water,  and  width  of  126  feet 
from  Canarsie  Landing  to  de^p  water  in  Jamaica  Bay.  In  addition  to 
this  several  other  improvements,  not  contemplated  in  the  main  project, 
but  which  added  materially  to  the  fa(jility  of  navigation,  viz,  the  exca- 
vation of  a  cut  100  feet  long  and  50  feet  wide,  with  a  depth  of  6  feet, 
on  the  east  side  of  the  steamboat  landing  at  Canarsie,  and  a  cut  at  the 
end  of  the  wharf  at  Canarsie  Landing  extending  through  to  the  soat^- 
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west  to  connect  with  the  Southwest  Channel,  the  latter  for  the  purpose 
of  promoting  tidal  circulation. 

The  work  during  the  fiscal  year  consisted  in  dredging  the  Main  and 
West  channels  to  the  required  dimensions,  the  former  to  a  width  of 
150  feet  and  mean  low-water  depth  of  6  feet  and  the  latter  to  a^ width 
of  60  feet  and  mean  low- water  depth  of  4  feet,  under  contract  entered 
into  with  J.  H.  Fenner  of  Jersey  (Jity,  April  15,  1893.  Oi)erations  were 
begun  by  the  contractor  May  23, 1893,  and  wore  still  in  progress  at  the 
close  of  the  fiscal  year,  7,867  cubic  yards  of  material  having  been 
removed. 

Tlie  commerce  for  the  calendar  year  1892  is  reported  to  be  67,510  tons, 
against  56,210  tons  for  1891. 

July  1, 1892,  balance  unexpended $55. 87 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

5, 055. 87 
June  30y  1893,  amount  expended  during  fiscal  year 591. 75 

July  1,  1893,  balance  unexpended 4, 464. 12 

July  1,  1893,  outstanding  liabilities $2,649.37 

July  1,  1893,  amount  covered  by  uncompleted  contracts 1, 350. 63 

4,000.00 

July  1,1893,  balance  available 464.12 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  2.) 

3.  Sheepshead  Bay^  New  York. — The  original  condition  of  the  naviga- 
ble channel  was,  for  the  entrance,  a  depth  of  a  little  over  2  feet  at  mean 
low  water,  and  for  the  interior  channel  not  less  than  4  feet,  except  at 
two  narrow  bulkheads  across  said  channel. 

The  originally  adopted  project  (1879)  was  to  deepen  the  entrance  by 
means  of  converging  jetties  and  to  improve  the  interior  channel  by 
longitudinal  dikes,  so  placed  as  in  some  instances  to  form  tidal  reser- 
voirs for  the  &cour  of  the  channel.  The  project  was  revised  in  1881  and 
provides  for  excavating  a  channel  at  the  outlet  100  feet  wide  and  6  feet 
deep  at  mean  low  water,  to  connect  the  bay  with  Dead  Horse  Inlet, 
and  to  dredge  the  interior  channel;  this  was  modified  in  February,  1889, 
the  modified  project  contemplating  a  channel  5,350  feet  long,  60  feet 
wide,  and  5^  feet  deep,  mean  low  water,  from  the  town  of  Sheepshead 
to  within  1,080  feet  of  Dead  Horse  Inlet  Out,  to  connect  with  the  chan- 
nel of  similar  width  and  depth  already  existing  at  that  point. 

The  amount  expended  on  this  project  to  the  end  of  the  fiscal  year 
ending  June  30, 1892,  was  (25,943.45. 

With  this  amount  a  channel  had  been  dredged  100  feet  wide  and  0 
feet  deep  at  mean  low  water,  connecting  the  east  end  of  the  bay  with 
Dead  Horse  Inlet,  and  the  interior  channel  dredged  60  feet  wide  and 
5  J  feet  deep,  at  mean  low  water,  for  a  distance  of  3,400  feet  from  the 
town  of  Sheepshead  toward  Dead  Horse  Inlet.  The  first  mentioned 
channel,  from  a  survey  in  1887,  was  observed  to  have  not  maintained 
itself,  having  contracted  to  a  width  of  60  feet  with  an  average  depth  of 
5^  feet,  mean  low  water. 

The  commerce  of  the  bay  has  increased,  being  reported  for  the  calen- 
dar year  1892  to  be  132,000  tons,  against  106,400  for  1890. 
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July  1,  1892,  balance  unexpended $172.57 

June  30,  1893,  amount  expended  during  fiscal  year 116.02 

July  1,  1893,  balance  unexpended 56.55 

Amount  (estimated)  required  for  completion  of  existing  project 8,200.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  3.) 

4,  Arthur  Killy  New  TorJc  and  New  Jersey. — A  history  of  this  im- 
provement, which  originated  by  special  resolution  in  the  Senate,  is 
given  in  the  Annual  Eeport  of  the  Chief  of  Engineers,  1889,  Part  I, 
p.  819. 

The  improvement  consists  in  the  removal  of  a  point  of  land  near  and 
to  the  south  of  the  Staten  Island  Bridge  for  the  purposes  of  straighten- 
ing the  channel,  in  order  that  the  currents  may  be  directed  more  tmly 
in  a  direction  perpendicular  to  the  draw- span  of  the  bridge,  thus  facili- 
tating the  passage  of  long  tows.    It  is  estimated  to  cost  $26,500. 

A  statement  of  condemnation  proceedings  for  acquiring  to  the  Unit<ed 
States  the  land  needed  for  this  improvement  will  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1890,  Part  I,  p.  843. 

Sixteen  tliousand  two  hundred  and  forty-five  dollars  and  fifty-nine 
cents  had  been  expended  up  to  June  30, 1892,  in  acquiring  land  and  in 
dredging  oH*  about  1  acre  of  the  point,  with  a  resulting  increase  of  210 
feet  in  the  channel  width  and  uniform  mean  low- water  depth  of  13  feet,, 
where  the  land  was  originally  6  feet  above  that  plane. 

The  expenditures  duiung  the  fiscal  year  ending  June  30, 1893,  amount 
to  $4,845.15,  with  which  the  channel  was  given  an  additional  width  of 
from  15  to  60  feet  and  mean  low- water  depth  of  13  feet,  one-third  acre 
of  the  land  removed,  making  a  total  of  about  1^  acres  removed  under 
the  project,  giving  a  total  channel  width  at  this  point  of  not  less  than 
725  feet. 

The  commerce  for  the  calendar  year  1892  is  reported  to  be  4,836,004 
tons,  against  6,947,635  tons  for  1891. 

Jnly  1, 1892,  balance  unexpended $754.41 

Amount  appropriated  by  act  approved  July  13, 1892 « 5,  ODD.  00 

5,754.41 
June  30, 1893,  amount  expended  during  fiscal  year 4, 845. 15 

July  1, 1893,  balance  unexpended 900.26 


'Amount  (estimated)  required  for  completion  of  existing  project 4, 500. 00 

Amount  that  can  be  profitably  expended  in  tiscal  year  ending  Jnne30,1895  4,  5U0l  00 
Submitted  in  com])liance  with  requiromente  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  4.) 

5.  Channel  between  Staten  Island  and  New  Jersey, — ^Before  tiib 
im])rovenient  was  undertaken  by  tbe  United  States  there  was  a  navi- 
gable cliannel  having  a  minimain  depth  of  9.2  feet  from  the  deep  water 
ill  Newark  Bay  to  Elizabeth))ort. 

The  lirst  })roject  for  the  iini)rovement  of  the  channel  was  made  in 
1873.  This  i)rovided  for  dredging  it  to  a  depth  of  16  feet  for  a  width 
of  150  feet  at  its  shallowest  ]>art,  and  prote<;ting  the  cut  by  paralM 
dikes.    The  estimated  cost  of  this  was  $443,210. 

This  project  w^s  changed  in  1880  so  as  to  dredge  a  channel  400  feet 
wide  and  13  feet  deep  over  the  middle  200  feet  of  its  width,  leaving  it 
but  12  feet  deep  over  the  remaining  widths  of  100  feet  on  eadi  aide. 
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The  estimated  cost  of  this  work  was  $125,705.  In  addition  to  this  it 
was  proposed,  shoald  it  be  found  necessary,  to  build  four  detached 
dikes  along  the  line  of  the  channel,  two  on  tlie  north  and  two  on  the 
south  side,  the  estimated  cost  of  which  was  $G(),000,  bringing  the  total 
estimated  cost  of  the  proposed  improvement  up  to  $185,705.  Subse- 
quently it  was  decided  to^ive  the  channel  13  feet  depth  for  its  full 
width  of  400  feet,  increasing  the  estimate  to  $210,000. 

A  modification  of  this  project,  having  in  view  the  abandonment  of 
the  dikes,  was  submitted  May  9, 1889,  and  was  approved  by  Depart- 
ment letter  dated  May  15,  and  a  further  modification,  calling  for  a  uni- 
form channel  depth  of  14  feet  at  mean  low  water  over  the  entire  width 
of  400  feet,  was  approved  October  20, 1890. 

The  amount  expended  to  June  30,  1892,  was  $197,276.38. 

With  this  amount  2,237  feet  of  dike  was  built,  the  channel  dredged 
throughout  its  entire  projected  length  to  a  mean  low- water  depth  of  13 
feet,  with  widths  varying  from  300  to  350  feet,  and  in  the  vicinity  of  the 
bend  at  the  Comer  Stake  Light,  for  a  distance  of  3,000  feet,  the  width 
had  been  increased  to  400  feet,  with  mean  low- water  depths  of  froni  13 
to  14  feet. 

An  appropriation  of  $15,000  was  made  in  the  river  and  hfirbor  act  of 
July  13, 1892,  and  a  project  for  its  expenditure  in  dredging  the  channel 
to  the  required  dimensions  was  approved  July  26,  1892. 

No  work  has  been  done  during  the  fiscal  year,  operations  under  the 
above  project  having  been  defeiTcd  until  a  survey  is  made,  and  the 
most  appropriate  localities  for  the  expenditure  of  the  appropriation 
thereby  determined.  It  is  also  expected  that  a  more  advantageous  let- 
ting of  the  work  can  be  had  later  in  the  season. 

The  amount  of  commerce  reported  for  the  calendar  year  1892  is 
3,643,914  tons,  against  9,219,481  tons  for  1891. 

July  1,  1892,  balance  noexpended $1,723.62 

Amount  appropriated  by  act  approved  Jnly  13, 1892 15, 000. 00 

16, 723. 62 
Jane  30, 1893,  amount  expended  daring  fiscal  year 967.50 

July  1,  1893,  balance  unexpended 15,756.12 

(Amount  (estimated)  required  for  completion  of  existing  project 46, 000. 00 

Amount  that  can  beprofitabl^  expended  in  fiscal  year  ending  June  30,1895  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  5.) 

6.  Passaic  River,  New  Jersey. — This  river  is  being  improved  under 
two  separate  projects,  the  first  applying  to  the  river  below  Center  Street 
Bridge,  Newark,  to  and  beyond  the  shoals  in  Newark  Bay,  a  distance 
of  7|  miles,  and  the  second  to  the  upper  course  of  the  river  from  Center 
Street  Bridge  as  far  as  Passaic,  a  distance  of  8  miles.  The  most  recent 
appropriation  was,  however,  made  in  a  single  sum  for  the  entire  river, 
and  the  two  projects  will  hereafter  be  united,  so  that  the  funds  can  be 
expended  at  those  parts  of  the  river  most  urgently  needing  control  or 
repair  in  the  interests  of  navigation. 

a.  Below  Newark. — The  lower  portion  of  the  river,  from  Center  Street 
Bridge  to  Newark  Bay,  was  first  surveyed  by  the  Engineer  Department 
in  1879.  The  greatest  depth  in  the  channel  at  a  point  above  the  Elbow 
Beacon  was  only  7.1  feet,  and  in  many  places  the  greatest  depth  was 
7.5  feet  at  mean  low  water. 

A  project  ww  ^opted;  bw^  Qn  tbis  s^ryejr,  providing  for  obt^wwog 
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by  diking  and  dredging  a  channel  200  feet  wide  and  10  feet  deep  at 
mean  low  water  from  the  Center  Street  Bridge  to  Newark  Bay,  at  a  cost 
of  $232,876. 

Tliis  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  12,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Kewark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,876. 

The  amount  expended  to  June  30, 1892,  was  $233,692.18. 

With  this  amount  0,205  feet  of  dike  had  been  built  and  maintained, 
the  channel  through  the  shoal  in  the  bay  and  the  channel  up  the  river 
as  far  as  Lister  Dock  dredged  to  the  required  dimensions,  and  a  bar 
above  the  Zinc  Works  Dock  removed  to  the  required  depth,  with  a  width 
of  120  feet  for  a  distance  of  1,600  feet  up  stream.  A  survey  made  in 
December,  1892,  shows  that  the  above  conditions  have  been  fairly  well 
maintained. 

The  work  done  during  the  fiscal  year  consisted  in  making  a  survey 
of  Newark  Bay  from  Bayonne,  N.  J.,  to  the  Newark  and  New  York  Eail- 
road  Bridge,  and  of  the  river  from  Baeder  and  Adamson  Dock  to  Cen- 
ter Street  Bridge,  Newark,  and  in  dredging  under  a  contract  with  P, 
Sanford  Boss,  for  the  removal  of  about  60,000  cubic  yards  of  material 
from  the  channel  in  the  river  between  Center  Street  Bridge  and  Lister 
Dock,  Newark.  Work  under  the  contract  was  begun  June  14  and  was 
in  progress  at  the  close  of  the  fiscal  year,  11,294  cubic  yards  having 
been  removed  at  that  date.  The  expenditures  during  the  year  amount 
to  $2,591.06,  for  surveying,  inspection,  and  administration. 

b.  Above  Newark. — Before  its  improvement  was  undertaken  the  upper 
part  of  the  river  had  a  navigable  6-foot  channel,  except  at  Middle,  Belle- 
ville, Rutherford  Park,  and  Hoizman  Bars,  where  the  depths  were  4.6 
feet,  3.9  feet,  3  feet,  and  3.5  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and  provided  for  a 
channel  across  and  above  the  shoals  from  7^  to  6  feet  deep,  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and 
diking  at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending  the 
channel  below  Middle  Bar  1,500  leet  to  the  Erie  Eailroad  Bndge, 
increasing  the  estimate  to  $129,000,  which  was  further  increased  in 
1886  to  $133,762.  A  further  modification,  to  include  the  removal  of 
Third  River  Bar,  the  rediedging  of  bars  formed  by  freshets,  and 
removal  of  bowlders  at  various  points  in  the  river,  increasing  the  esti- 
mate to  $193,822,  was  approved  October  6,  1890. 

The  amount  expended  to  June  30,  1892,  was  $135,677.06,  with  which 
channels  had  been  dredged  to  the  requisite  depth,  with  Avidths  of  from 
60  to  75  feet,  a  channel  through  Third  River  Bar  dredged  to  the  re- 
quired depth,  with  width  of  100  feet  for  a  distance  of  800  feet,  and  below 
this  bar  the  channel  was  increased  in  width  by  40  feet,  with  the  same 
depth  for  a  distance  of  700  feet,  and  by  20  feet  for  a  further  distanoe 
of  246  feet,  giving  a  continuous  channel  through  this  reach  having  a 
width  of  100  feet  and  depth  of  6  feet,  mean  low  water. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  amount 
to  $2,807.91,  and  operations  were  confined  to  dredging  atBellevUleand 
Rutherford  Park  bars,  under  a  contract  entered  into  with  James  Mo- 
Spirit,  of  Jersey  City,  September  24,  1892.  Work  be^an  October  5, 
1892,  and  is  still  in  progress,  6,200  cubic  yards  of  material  having  been 
removed  to  date.  Under  this  contract  the  channel  through  Belleville 
Bar  was  completed  to  the  required  width  of  100  feet  and  mean  low- 
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water  depth  of  from  6  to  7  feet,  by  the  removal  of  2,105  cubic  yards  ot 
material. 

The  commerce  of  the  entire  river  for  the  calendar  year  1892  is  re- 
ported to  be  1,362,647  tons. 

As  the  river  and  harbor  act  approved  July  13, 1892,  makes  the  ap- 
propriation for  the  two  reaches  ot  the  river  under  one  heading,  the  fol- 
lowing consolidated  money  statement  for  Passaic  Eiver  is  presented: 

Jnly  1, 1892,  balance  unexpended : 

Below  Newark $5,807.82 

AboYe  Newark 3,172.94 

$8,980.76 

Amount  appropriated  by  act  approved  July  13, 1892 45, 000. 00 

53, 980. 76 
June  30, 1893,  amount  expended  during  fiscal  year: 

Below  Newark 2,591.06 

Above  Newark 2,807.91 

5,398.97 

July  1, 1893,  balance  unexpended 48, 581. 79 

July  1, 1893,  outstanding  liabilities 5,312.49 

July  1, 1893,  amount  covered  by  uncompleted  contracts 20, 744. 15 

26,056.64 

July  1, 1893,  balance  available 22,525.15 


Amount  (estimated)  required  for  completion  of  existing  project 124, 347. 00 

Amountthatcan  be  profitably  expendedinfi8calyearendmgJune30,1895    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  6.) 

7.  Elizabeth  River ^  New  Jersey. — This  stream,  which  is  2§  miles  in 
length  from  its  mouth  to  the  head  of  navigation,  at  Broad  street, 
Elizabeth,  has  a  width  of  from  50  to  90  feet,  and  before  its  improvement 
the  wharves  in  the  city  conld  only  be  reached  at  high  water  by  vessels 
drawing  less  than  4  feet;  its  commerce  was  estimated  at  45,000  tons 
annually.  The  range  of  the  tide  was  about  4.7  feet  at  its  mouth  and 
3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  tlie  head  of  navigation,  at  an 
estimated  cost  of  $25,530;  this  was  increased  in  1882  to  $43,160,  the 
increase  being  due  to  advanced  prices. 

The  amount  expended  under  this  project  to  June  30,  1892,  was 
$31,886.20. 

With  this  amount  the  channel  had  been  dredged  in  1883  to  the  re- 
quired depth  to  within  1,000  feet  of  Broad  Street  Bridge,  but  soon 
became  obliterated  by  reason  of  deposits  of  silt  and  sewage  refuse.  It 
was  redredged  in  1891,  shoals  being  removed  from  the  river  at  the  bend 
above  South  street,  at  South  Street  Bridge,  at  John  street,  at  the  bend 
in  the  river  below  John  street,  and  at  the  New  York  and  Long  Branch 
Bailroad  Bridge  to  a  depth  of  7  feet  at  mean  high  water,  with  widths 
of  30  to  50  feet,  giving  a  7 -foot  mean  high- water  channel  with  widths 
var3^ng  from  30  to  50  feet  from  the  mouth  of  the  river  to  within  900 
feet  of  Bridge  Street  Bridge,  in  the  town  of  Elizabeth. 

A  survey  made  in  November,  1892,  indicates  a  channel  from  30  to  50 
feet  wide,  extending  from  the  mouth  to  Bridge  Street  Bridge,  the  head 
of  navigation,  with  mean  high- water  depths  of  from  less  than  5  feet  to 
more  than  7  feet. 
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No  active  operations  have  been  in  progress  during  the  fiscal  year,  as 
no  bids  were  received  in  response  to  public  advertisement  of  February 
18, 1893,  inviting  sealed  proposals  for  dredging,  at  date  of  opening, 
March  29, 1893.  It  is  expected  that  an  advantageous  offer  may  be 
received  for  doing  the  work  by  hired  labor,  later  in  the  season. 

The  commerce  of  the  river  for  the  calendar  year  1892  is  reported  to 
be  39,575  tons  against  36,225  tons  for  1891. 

Jnly  1, 1892,  balance  unexpended $113.80 

Amoont  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

5, 113. 80 
June  30, 1893,  amonnt  expended  during  fiseal  year 467. 26 

Jnly  1, 1893,  balance  unexpended ^ 4,646.54 

r  Amonnt  (estimated)  required  for  completion  of  existing  project 6, 160. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1895      6, 160. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  7.) 

8.  Bahway  Biver^  New  Jersey, — ^In  its  original  condition  the  Rahway 
River  had  a  depth  of  8  feet  and  more  at  mean  high  wat^r  from  its 
month  to  Bricktown,  3f  miles;  7  feet  to  Edgar  Dock,  4 J^  miles;  4.4  feet 
to  Milton  Avenue  Bridge,  4f  miles;  and  4  feet  to  Main  Street  Bridge, 
5  miles,  in  the  town  of  Rahway.  Its  commerce  was  estimated  at 
120,000  tons,  and  three  attempts  had  been  made  to  establish  a  line  of 
steamboats  on  the  river,  but  had  failed  on  account  of  the  bad  condition 
of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provides  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge,  at  an  estimated  cost  of  $66,250. 

The  amount  expended  on  this  improvement  to  June  30, 1892,  was 
$37,000. 

With  the  above  amount  the  channel  had  been  given  a  depth  of  7  feet 
at  mean  high  water  and  width  of  from  100  to  60  feet  to  within  560  feet 
of  the  head  of  navigation. 

There  has  been  no  appropriation  for  this  work  since  1882  and  there 
have  been  no  funds  for  expenditure  since  the  Ascal  year  ending  June 
30, 1890.  The  channels  have  reverted  nearly  to  their  original  condi- 
tion. 

{Amount  (estimated)  required  for  completion  of  existing  project $29, 250.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endins;  June  30, 1895  29, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  189S. 

(See  Appendix  P  8.) 

,9.  Raritan  River ^  New  Jersey. — Before  its  improvement  by  the  XTnited 
States  the  Raritan  River  had  a  depth  of  8.6  feet  at  "The  Stakes,''  3 
miles;  of  6.5  feet  at  the  "Middle  Grounds,'' 4 J  miles;  of  7.5  feet  at 
Whitehead  Sand  Dock,  8 J  miles;  and  between  this  point  and  New 
Brunswick,  12^  miles  above  the  mouth,  the  channel  was  obstmcted  by 
a  number  of  rocky  shoals,  with  depths  of  from  8.4  to  6.9  feet  at  mean 
low  water.  The  city  of  New  Brunswick  and  the  Delaware  and  Baritan 
Canal,  which  terminates  here,  together  with  extensive  brickyatds  on 
the  South  River,  did  a  large  Qommwce,  estimated  in  1871  9f%  3,053,867 
tp»8  per  «.nnum» 
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The  present  project  was  adopted  iu  1874,  and  provides  for  obtaining 
by  diking  and  dredging,  and  where  necessary  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep,  mean  low  water,  from 
the  month  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  modi- 
fied in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  add- 
ing to  it  the  dredging  of  the  South  Channel,  about  13,000  feet  long,  100 
feet  wide,  and  5J  feet  deep  at  mean  low  water,  from  Kearney  Dock  to 
Crab  Island. 

The  amount  expended  to  June  30,  1892,  under  this  project  was 
$555,489.18. 

The  above  amount  was  expended  in  the  construction  and  mainte- 
nance of  certain  dikes  required  by  the  project  at  ''The  Stakes"  and 
"Middle  Ground,"  in  dredging  channels  200  feet  wide  and  12  feet  deep 
at  mean  low  water  at  these  points,  and  in  blasting  and  dredging  a 
channel  of  the  same  dimensions  across  the  rocky  shoal  at  Whitehead 
Sand  Dock,  and  thence  up  the  river  with  a  width  of  100  feet  and 
depth  of  10  feet  to  within  2,280  feet  of  the  canal  lock  at  Kew  Brunswick. 
Under  two  special  allotments  made  for  it  in  the  acts  of  March  3, 1881, 
and  August  2, 1882,  the  South  Channel  was  dredged  to  the  required 
depth  for  a  distance  of  4,000  feet.  These  improvements  have  been  of 
great  benefit  to  navigation,  permitting  the  large  tows  in  use  on  the 
river  to  reach  a  point  2,280  feet  below  New  Brunswick  at  all  stages  of 
the  tide.  The  commerce  of  the  river  is  reported  for  the  calendar  year 
1892  to  be  1,120,302  tons,  against  1,566,888  tons  for  1891. 

The  expenditures  during  the  fiscal  year  amount  to  $21,877.09.  With 
this  amount  the  channel  has  been  given  a  width  of  100  feet  and  depth 
of  about  10  feet,  at  mean  low  water,  for  a  distance  of  400  feet,  through 
a  river  bed  of  extremely  hard  shale  rock,  bringing  the  100-foot  channel 
to  within  1.880  feet  of  the  canal  lock  at  New  Brunswick;  the  channel 
to  Acken  Dock  redredged  to  a  width  of  60  feet  and  depth  of  6  feet  at 
mean  low  water,  for  a  distance  of  about  600  feet,  and  repairs  to  the 
dikes  at  the  "Middle  Grounds"  completed. 

July  1,  1892,  balance  unexpended $15,760.82 

Amount  appropriated  by  act  approved  J  nly  13, 1892 40, 000. 00 

55, 760. 82 
Jane  30, 1893^  amount  expended  during  fiscal  year 21, 877. 09 

July  1, 1893,  balance  unexpended 33,883.73 

July  1, 1893,  outstanding  Uabilities 3,116.73 

July  1,  1893,  balance  available 30,767.00 

(Amount  (estimated)  required  for  completion  of  existing  project  ...x.  1, 482, 412. 05 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1895 100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  9.) 

10.  South  River,  Ifew  Jersey. — Before  the  improvement  of  this  stream 
was  undertaken  by  the  United  States  the  navigation  of  the  lower  2A 
miles  of  its  course  had  been  abandoned  and  a  private  canal  dredged 
from  near  Washington  to  Sayreville,  on  the  Earitan  River.  In  1880, 
when  the  present  project  for  improving  the  river  wa«  adopted,  the 
mouth  ot  this  canal,  on  account  of  its  faulty  location,  had  shoaled  con- 
sidei-ably.  Above  Washington  a  depth  of  2.7  feet  existed  to  Bissetts, 
3§  miles,  and  of  2.5  feet  to  Old  Bridge,  the  head  of  navigation^  6^  miles 
above  the  month  of  the  canal  at  Sayreville. 

SNa93 8 
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The  project  adopted  in  1880  provided  for  closing  the  river  below  the 
head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the  latter 
and  obtaining  by  diking  and  dredging  a  depth  of  8  feet,  mean  low 
water,  to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow; 
estimated  to  cost  $194,695.  This  was  modified  July  30,  1892,  by  omit- 
ting the  proposed  cut-off  and  dikes  and  substituting  therefor  the'dredg- 
ing  of  the  river  between  Washington  and  the  Raritan  River  Railro^ 
Bridge,  removing  39,000  cubic  yards  of  material,  reducing  the  original 
estimate  to  $176,975. 

The  amount  expended  under  this  project  to  June  30,  1893,  was 
$69,552.87. 

With  this  amount  the  direction  of  the  mouth  of  the  canal  had  been 
changed,  the  dikes  below  Washington  completed  and  maintained,  a 
small  amount  of  dredging  done  on  a  shoal  above  Washington,  a  shoal 
at  the  mouth  of  Washington  Canal  removed,  and  a  channel  dredged 
60  feet  wide  through  the  canal  and  50  feet  wide  across  the  shoal  in  the 
river  below  Washington.  The  channel  below  the  draw  of  the  Raritan 
River  Railroad  Bridge  was  given  a  depth  of  4  feet  at  mean  low  water, 
with  additional  width  of  25  feet  for  a  distance  of  350  feet,  and  for  a 
like  distance  above  the  bridge  the  width  was  increased  to  70  feet.  At 
Rourke  Reach  the  channel  was  given  a  depth  of  6  feet  at  mean  low 
water,  and  width  of  60  feet  for  a  distance  of  860  feet;  in  addition  a  bar 
opposite  Whitehead's  brickyard  was  removed  to  a  depth  of  8  feet  at 
mean  low  water,  and  width  of  60  feet  for  a  distance  of  450  feet,  and  at 
the  junction  of  the  canal  and  South  River  a  channel  was  excavated  360 
feet  long,  60  feet  wide,  and  6  feet  deep  at  mean  low  water. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  amount 
to  $6,486.10.  With  this  amount  the  channel  was  given  a  depth  of  G 
feet  at  mean  low  water,  with  widths  of  from  50  to  100  feet  for  a  dis- 
tance of  1,850  feet,  extending  from  the  Turnpike  Bridge  and  connect- 
ing with  a  channel  of  similar  depth,  existing  as  far  as  the  Raritan 
River  Railroad  Bridge;  a  width  of  100  feet  being  maintained  for  the 
first  200  feet  of  its  length,  75  feet  for  an  additional  585 feet,  and  50  feet 
for  the  remainder. 

The  present  condition  of  the  river  is  such  that  it  may  be  navigated 
at  any  stage  of  the  tide  by  vessels  of  6  feet  draft  for  a  distance  of 
about  3  miles  above  its-mouth. 

The  commerce  of  the  river  was  reported  for  the  calendar  year  1891 
to  be  370,335  tons  and  for  the  calendar  year  1892  it  is  given  as  162,462 
tons. 

July  1,  1892,  balance  nnexpended $1,447.13 

Amuuut  appropriated  by  act  approved  July  13,  1892 7, 000.  Ou 


8,447.18 
June  30, 1893,  amount  expended  during  fiscal  year 6,486.10 

July  1, 1893,  balance  unexpended 1,961.03 


'Amount  (estimated)  required  for  completion  of  existin^^  project 98, 976. 00 

Amount  that  can  be  profitably  exi)ended  in  tiHcal  year  ending  J  une90, 1895    SO,  000^  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  10.) 

11,  Keyport  Harbor^  New  Jersey. — Keyport  Harbor  was  originally 
a€i*ossible  at  low  water  only  to  vessels  drawing  less  than  4  feet.  Before 
its  improvement  was  undertaken  by  the  United  States  a  6-foot  chajinel 
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had  been  dredged  at  private  expense,  which  had  shoaled  in  1872  to  5J 
feet  and  in  1882  to  5  feet,  the  range  of  the  tide  being  4.7  feet.  A  large 
commerce  was  canied  on,  however,  valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  contour  in 
Karitan  Bay,  at  an  estimated  cost  of  $30,475.  The  revised  estimate  of 
1884  was  $40,475. 

The  amount  expended  on  this  improvement  to  the  close  of  the  fiscal 
year  ending  June  30,  1802,  is  $30,475. 

With  the  above  amount  a  channel  had  been  dredged  from  the  8-foot 
depth  in  Karitan  Bay  to  Keyport  Wharf,  a, distance  of  5,000  feet,  with 
a  width  of  200  feet  for  the  first  4,200  feet  and  160  feet  for  the  remain- 
der. A  survey  made  in  October,  1892,  shows  that  this  channel  has 
not  maintained  itself,  having  contracted  to  widths  of  from  60  to  175 
feet  with  mean  low-water  depths  of  from  6  to  8  feet. 

There  had  been  no  appropriation  for  this  work  since  1882,  until  July 
13, 1892,  when  $5,000  was  made  available  by  the  river  and  harbor  act 
of  that*  date. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  amount 
to  $4,914.32  with  which  the  channel  in  front  of  the  steamboat  dock  was 
dredged  to  the  required  mean  low-water  depth  of  8  feet,  and  widths  of 
from  70  to  140  feet  for  a  distance  of  400  feet,  thence  for  a  distance  of 
2,200  feet  outward,  a  cut  35  feet  wide  was  dredged  to  a  similar  depth 
along  the  northerly  side  of  the  old  channel. 

The  commerce  is  reported  for  the  calendar  year  1892  to  be  358,391 
tons,  against  241,252  tons  for  1891. 

Amount  appropriated  by  act  approved  Jnly  13, 1892 $5, 000. 00 

June  dO,  1893,  amount  expended  during  fiscal  year 4, 914. 32 

July  1, 1893,  balance  unexpended 85.68 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1895      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act*  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  11.) 

1J2.  Mattawan  Creek,  Ne^o  Jersey, — Before  its  improvemeut  by  the 
United  States  this  small  stream  was  obstructed  at  its  entrance  into 
Keyport  Harbor  by  a  mud  flat,  on  which  the  best  depth  at  the  worst 
section  was  3.1  feet  at  meau  low  water,  though  the  3-foot  chfinnel  was 
too  narrow  and  tortuous  for  use.  Above  this  flat  a  good  4-foot  channel 
existed  to  1 J  miles  above  the  mouth,  and  thence  to  the  steamboat  dock 
at  Mattawan  3.5  feet,  shoaling  to  1.8  feet  at  the  freight  dock  600  feet 
above  and  IJ  miles  from  the  mouth.  The  range  of  the  tide  is  4.7  feet. 
Notwithstanding  the  above  difficulties  it  carried  commerce  valued  in 
1880  at  $800,000. 

The  project  for  the  improvement  was  adopted  in  1881  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water  and  100  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  June  30,  1892,  the  amount  expended  under  this  project  was 
$23,485.87. 

With  this  amount  channels  had  been  dredged  in  1881  and  1882  to 
the  required  depth  from  the  mouth  to  the  freight  dock  at  Mattawan, 
with  widths  varying  from  100  to  30  feet^  and^  in  1801^  a  cut  35  feet  wide 
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was  redredged  to  the  required  depth  along  the  northerly  side  of  the 
channel  for  a  distance  of  1,420  feet  apstream  from  the  mouth  of  the 
creek. 

A  survey  made  in  November,  1892,  shows  that  the  channels  dredged 
in  1881  and  1882  have  almost  reverted  to  their  original  condition,  hence 
the  appropriation  available  for  completing  the  improvement  in  accord- 
ance with  the  approved  plans  will  be  insufficient  tor  that  purpose. 

Work  during  the  fiscal  year  consisted  in  dredging  under  a  contract 
entered  into  with  Alonzo  E.  Smith,  of  Islip,  N.  Y.,  May  3, 1893,  for  the 
removal  of  about  25,000  cubic  yards  of  material.  Operations  were 
begun  June  24,  and  at  the  close  of  the  fiscal  year  2,617  cubic  yards  had 
been  removed. 

The  commerce  for  the  calendar  year  1892  is  reported  to  be  326,500 
tons,  against  199,850  tons  for  1891. 

July  1,  1892,  balance  unexpended $14.13 

Amount  appropriated  by  act  approved  July  13,  1892 9, 620. 00 

9,634. 13 
Juno  30, 1893,  amount  expended  during  fiBoal  year 635. 71 

July  1,  1893,  balance  unexpended 8,998.42 

July  1,  1893,  outstanding  liabilities $706.59 

July  1, 1893,  amount  covered  by  uncompleted  contracts 6, 893. 41 

7,600.00 

July  1,  1893,  balance  available 1,398.42 

(See  Appendix  P  12.) 

13.  Shoal  Harbor  and  Oompton  Oreehy  New  Jersey. — Shoal  Harbor  is 
an  indentation  of  the  shore  on  the  south  side  of  Sandy  Hook  Bay,  5 
miles  west  of  the  entrance  to  Shrewsbury  River.  It  is  bare  at  low 
water  and  the  water  deepens  so  gradually  outward  that  the  5-foot  curve, 
mean  low  water,  is  only  reached  at  a  distance  of  3,000  feet  from  the 
high-water  line.  Compton  Creek,  which  flows  into  Shoal  Harbor,  is  5 
to  6  miles  long  with  3  to  5  feet  of  water  in  the  lower  reach.  At  one- 
quarter  of  a  mile  from  its  mouth  it  is  crossed  by  a  fixed  bridge,  which 
limits  navigation.  Between  this  bridge  and  the  harbor  there  is  a  har- 
bor of  refuge  of  limited  capacity,  having  a  depth  of  9  feet  in  places,  to 
which  fishing  vessels  resort  when  the  tides  allow  them  to  cross  the 
shoal  at  the  entrance.    The  range  of  tides  is  4.5  feet. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  conuection 
of  the  5-foot  mean  low- water  curve  of  the  creek  on  the  inside  with  the 
5-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated  cost 
of  $64,130. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1892,  was  $5,000,  with  which  the  channel  was  dredged  to  a  mean  low- 
water  depth  of  4^  feet  for  a  distance  of  1,200  feet,  beginning  near  the 
bulkhead  at  the  mouth  of  the  creek,  with  a  width  of  100  feet  for  the  first 
800  feet,  and  70  feet  for  the  remainder. 

A  survey  made  in  October,  1892,  shows  that  this  channel  has  not 
maintained  itself,  having  contracted  to  widths  of  from  60  to  80  feet  and 
mean  low- water  depth  of  from  3.2  feet  to  4.2  feet. 

An  appropriation  of  $3,000  was  made  in  the  river  and  harbor  act  of 
July  13,  1892. 

^0  work  has  been  done  during  the  fiscal  year,  as  no  bids  were  receiyed 
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under  advertisement  of  February  18, 1893,  inviting  proposals  for  extend- 
ing the  channel  through  Shoal  Harbor  toward  Raritan  Bay  by  dredging. 
The  commerce  of  the  creek  has  increased,  being  reported  for  the 
calendar  year  1802  as  62,000  tons  against  48,000  tons  for  1891. 

Amount  appropriated  by  act  approved  July  13,  1892 $3, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 139. 29 

July  1,  1893,  balance  unexpended 2,860.71 


{Amount  (estimated)  required  for  completion  of  existing  project 56, 130. 00 
Amount  that  can  be  |irotitably  expended  in  tiscal  year  ending  J  une  30, 1895      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  F  13.) 

14,  Shrewsbury  River ^  Neic  Jersey. — When  the  present  project  for 
this  improvement  was  adopted  in  1879,  the  river  was  obstructed  by  a 
number  of  shifting  sand  bars,  which  had  caused  the  complete  suspen- 
sion of  navigation  in  the  South  Branch,  and  only  permitted  the  passage 
of  vessels  engaged  in  commerce  up  the  North  Branch  at  or  near  high 
water.  A  considerable  trade  was  carried  on,  however,  even  under  these 
difficult  conditions. 

The  project  originally  adopted  was  to  dredge  a  channel  6  feet  deep 
at  mean  low  water,  and  from  300  to  150  feet  in  width  across  the  shoals 
from  the  mouth  to  feed  Bank  on  the  North  Branch,  8  miles,  and  Branch- 
port  on  the  South  Branch,  9  miles,  maintaining  these  channels  by  longi- 
tudinal dikes.  This  project  has  not  been  modified  as  to  the  end  sought, 
but  estimates  of  the  diking;  dredging,  and  cost  have  been  increased 
from  time  to  time. 

The  amount  expended  on  this  project  to  JuneSO,  1892,  was  $224,459.68. 

With  this  amount  numerous  dikes  have  been  built  and  maintained 
and  channels  dredged  and  redredged  in  various  parts  of  both  branches 
and  main  stem  6  feet  deep  and  from  25  to  100  feet  wide. 

The  expenditures  during  the  fiscal  year  amount  to  $3,186.87. 

The  work  during  the  fiscal  year  consisted  in  making  necessary  repairs 
to  the  dikes  at  the  mouth  and  in  the  North  Branch,  and  in  redredging 
channels'at  various  points  in  the  river  under  contract  with  Edgar  M. 
Payn,  of  Albanv,  N.  Y.,  for  the  removal  of  about  20,000  cubic  yards  of 
material.  Wort  was  begun  May  6  and  was  completed  at  the  close  of 
the  fiscal  year,  18,665  cubic  yards  having  been  removed,  resulting  in 
the  formation  of  channels  of  the  required  depth  through  various  shoals 
in  both  branches  of  the  river. 

The  commerce  of  the  river  was  rejwrted  for  the  calendar  year  1891 
to  be  623,000  tons.  This  has  increased  to  672,000  tons  for  the  calendar 
year  1892. 

July  1, 1892,  balance  tinexpended $40.32 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000.00 

10, 040. 33 
June  30, 1893,  amount  expended  during  fiscal  year 3,186.87 

July  1, 1893,  balance  unexpended 6,853.45 

July  1, 1893,  outstanding  liabilities 5,173.01 

July  1,1893,  balance  available 1,680.44 


'Amount  Testunated)  required  for  coTDiiletion  of  existing  project 20, 062. 00 

Amountthatcanbeprofitably  expended  in  liscal  year  ending  J  une  30, 1895    20, 062. 00 
Submitted  in  compliance  -with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  14.) 
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15.  Manasqvnn  (Squan)  Elver ^  New  Jersey, — In  its  original  condition 
tbis  stream  liad  a  depth  of  from  4  to  0  feet  at  mean  low  water  for  sev- 
eral milewS  above  its  mouth,  but  was  obstructed  at  its  outlet  into  the 
ocean  by  a  sand  spit,  which  had  deflected  the  stream  into  a  channel 
parallel  with  the  beach,  communicating  with  the  ocean  across  shifting 
sand  bars,  on  which  the  best  depth  did  not  exceed  1 J  feet  at  mean  low 
water;  mean  range  of  tide,  2.4  feet.  In  severe  storms  this  channel  was 
sometimes  entirely  closed  by  sand,  remaining  so  until  the  fresh  water 
in  the  river  had  accumulated  sufficiently  to  force  a  new  outlet.  Under 
these  conditions  the  river  could  not  be  used  by  commerce. 

The  project  for  its  improvement  was  adopted  in  1879,  and  contem- 
plated dredging  the  lower  river  and  obtaining,  by  means  of  jetties,  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120.  This  was 
increased  to  $72,(X)0  in  1882,  the  increase  being  due  to  advanced  imces 
and  to  a  proposed  increase  in  the  length  of  the  jetties. 

The  amount  expended  under  this  project  to  June  30, 1892,  was  $39,000. 

With  this  amount  two  jetties  had  been  constructed,  but  neither  to 
its  full  length,  appropriations  having  ceased  in  1882.  No  permanent 
improvement  had  been  eflPected. 

An  appropriation  of  $2,000  was  made  in  the  act  of  September  19, 
1890,  to  be  expended  in  the  removal  of  obstructions  placed  by  the  Gov- 
ernment at  the  mouth  of  the  river,  if,  in  the  discretion  of  the  Secretary 
of  War,  the  same  should  be  done.  There  were  no  expenditures  during 
the  fiscal  year  ending  June  30, 1893,  as  the  removal  of  the  obstructions 
alluded  to  in  the  act  of  September  19, 1890,  was,  in  the  opinion  of  the 
engineer  in  charge,  deemed  unnecessary,  and  so  reported  under  date  of 
December  19, 1890,  and  was  approved  by  the  Secretary  of  War  Decem- 
ber 30,  1890. 

Jnly  1, 1892,  balance  nnexpen (led $2,000.00 

July  1,  1893,  balance  unexpended 2.000.00 

(  Amount  (estimated)  required  for  completion  of  existinfif  project 31, 000. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     liarbor  acts  of  1860  and  1867. 

(See  Appendix  F  15.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  BIVEB  AND  HABBOB  ACT 

APPBOVKD  JULY   13,  1892. 

The  preliminary  examinations  of  tlie  following  localities,  required  by 
act  of  Jnly  13,  1892,  were  made  by  the  local  engineer,  Capt.  Thos.  L. 
Oa^sey,  Corps  of  En^ifineers,  and  reports  thereon  submitted  through  the 
division  engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 

i.  Seaford  Creekj  Long  Island,  New  York. — Capt.  Casey  submitted  re- 
port of  examination  under  date  of  September  22, 1892.  It  is  his  opinion 
and  that  of  the  divisicm  engineer,  concuiTed  in  by  this  office,  that  the 
creek  is  not  worthy  of  improvement  by  the  General  Government.  The 
report  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
38,  Fifty-second  Congress,  second  session.    (See  also  Appendix  P  16.) 

J2.  Channel  connecting  Freeport  with  Great  /South  Bay,  New  York. — 
Capt.  Casey  submitted  report  of  examination  under  date  of  September 
23,  1892.  It  is  the  opinion  of  the  division  engineer,  concurred  in  by 
this  office,  that  the  locality  is  not  worthy  of  improvement.  The  report 
was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  66, 
Fifty-second  Congress,  second  session.    (See  also  Appendix  P  17.) 

3.  Whale  Creek,  New  Jersey. — Ca])t.  Casey  submitted  report  of  exam- 
ination under  date  of  October  4, 1892.    It  is  his  opinion  and  that  of  the 
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division  engineer,  concurred  in  by  tin's  office,  that  the  creek  is  not 
worthy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  89,  Fifty- 
second  Congress,  second  session.    (See  also  Appendix  F  18.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW  JERSEY; 
OF  DELAWARE  RIVER  AND  BAY,  A.ND  OF  WATERS  TRIBUTARY 
THERETO,  NEW  JERSEY,  PENNSYLVANIA,  AND  DELAWARE. 

This  district  was  in  the  charge  of  'Maj.  C.  W.  Raymond,  Corps  of 
Engineers,  with  Lieut.  Albert  M.  D'Armit,  Corps  of  Engineers,  under 
his  immediate  orders  to  June  14, 1893;  Division  Engineer,  Col.  Henry 
L.  Abbot,  Corps  of  Engineers. 

i.  Delaware  River ^  New  Jersey  and  Pennsylvania. — Trenton,  the  head 
of  natural  navigation  on  the  Delaware.  River,  is  about  30  miles  above 
the  upper  part  of  the  port  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  at  the  following  locali- 
ties: Between  Bordentown  and  Trenton,  a  distance  of  about  5  miles,  a 
narrow  and  circuitous  channel  existed,  which  carried  from  3  to  G  feet 
at  mean  low  water;  at  Kinkora  Bar,  about  9  miles  below  Trenton,  a 
shoal  carrying  from  7  to  8  feet,  and  at  Five  Mile  Bar,  at  the  upp(^r  part 
of  Philadelphia,  a  shoal  across  the  Pennsylvania  channel  carrying  only 
3  to  4  feet  at  mean  low  water,  there  being,  however,  13  feet  of  water 
past  Five  Mile  Bar,  in  the  New  Jersey  channel,  passing  south  of  Petty 
Island. 

Below  Philadelphia  the  river,  in  its  original  condition,  presented  ob- 
structions at  Mifflin  Bar  which  reduced  the  depth  at  mean  low  water 
to  17  feet,  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet,  at 
Bulkhead  Shoal  and  Dan  Baker  Shoal  to  about  20  feet. 

In  that  part  of  the  Delaware  River  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  relieving 
commerce  from  the  obstructions  which  exist  in  the  upper  9  miles  of  the 
river,  and  deepening  the  channel  across  Kinkora  Bar. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  were  confined  to  dredging,  except  at  Schooner  Ledge, 
where  solid  rock  was  removed,  under  appropriations  for  specifil  locali- 
ties and  also  under  general  appropriations  for  the  Delaware  River 
below  Bridesburg. 

A  board  of  engineers,  convened  by  direction  of  the  Secretary  of  War 
for  the  purpose  of  considering  the  subject  of  the  permanent  improvement 
of  Delaware  River  and  Bay,  recommended  under  date  of  January  23, 
1885,  the  formation  of  a  ship  channel  from  a  point  opposite  Philadelphia 
and  about  midway  between  the  American  Shipbuilding  Company's 
yard  and  the  Gas  Trust  Wharf  to  deep  water  in  Delaware  Bay,  having 
a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean  low  water. 
The  formation  of  such  a  channel  is  to  be  obtained,  except  at  Schooner 
Ledge,  where  rock  would  require  to  be  removed,  by  regulating  the  tidal 
flow  by  means  of  dikes,  with  recourse  to  dredging,  where  necessary,  iis 
an  aid  to  such  contracting  and  regulating  works.  The  estimated  cost 
of  obtaining  a  channel  of  the  above  dimensions  is  about  $2,425,000, 
which  covers  the  estimated  cost  of  the  permanent  improvement  of  the 
Delaware  River  between  the  upper  part  of  Philadelphia  and  deep 
water  in  the  bay.  This  estimate  of  cost  does  not  include  the  improve- 
ment of  Philadelphia  Harbor,  which  is  a  separate  project.  With  the 
present  requirements  of  commerce  above  Philadelphia,  it  is  not  consid- 
ered that  the  part  of  the  river  lying  between  Trenton  and  Bridesburg 
demands  any  farther  improvement. 
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The  entire  amount  expended  on  the  improvement  of  the  Delaware 
Eiver  from  1836  to  June  30, 1892,  under  appropriations  both  for  special 
localities  and  the  general  river,  was  $2,080,721.70,  of  which  $118,500 
was  expended  on  that  part  of  the  river  between  Trenton  and  the  upi)er 
part  of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been 
formed  at  the  latter  date  a  channel  of  navigable  width  and  7  J  feet  deep 
at  mean  low  water  throi:gh  the  bars  between  Bridesburg  and  Borden- 
town;  a  channel  across  KinkoraBar  7^  feet  deep;  a  channel  across 
Five  Mile  Bar  from  200  to  300  feet  wide  and  from  12  to  15  feet  deep;  a 
channel  from  200  to  400  feet  wide  and  from  24  to  26  feet  deep  through 
the  shoal  areas  at  Port  liichmond;  a  channel  across  Mifflin  Bar  from 
200  to  350  feet  wide  and  from  24  to  25  feet  deep;  a  channel  through 
Schooner  Ledge  330  feet  wide  and  24  feet  deep,  except  over  a  small 
area  recently  discovered,  where  the  depth  is  reduced  to  23  feet  at  mean 
low  water;  a  channel  through  Cherry  Island  Flats  from  200  to  450  feet 
wide  and  from  23  to  24  feet  deep,  and  a  channel  across  Bulkhead  Shoal 
from  100  to  370  feet  wide  and  from  24  to  26  feet  deep. 

The  channel  between  Philadelphia  and  Camden  across  Smith  Island 
Bar  had  been  improved  by  the  formation  of  a  dredged  cut  protected 
by  revetment,  so  as  to  give  a  channel  100  feet  wide,  with  a  minimum 
deptli  of  6  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1893,  the  sum  of  $83,103.97. 
which  includes  the  liabilities  outstanding  June  30, 1892,  was  expendeKl 
in  surveys,  examinations,  the  repair  of  the  dike  at  Bulkhead  Bar,  and 
dredging  at  Cherry  Island  Flats,  making  a  total  e'xpenditure  since 
1836  of  $2,163,825.73,  of  which  $811,826.73  has  been  expended  on  the 
present  project. 

The  changes  during  the  past  fiscal  yeai*  are  summarized  as  follows: 

The  dredged  channel  across  Kinkora  Bar  has  shoaled,  the  minimum 
depth  at  mean  low  water  being  now  about  7J  feet.  At  Five-Mile  Bar 
the  dike  has  formed  a  channel  from  12  to  15  feet  deep  at  mean  low 
water  and  200  feet  wide.  At  Mii&in  Bar  the  channel  has  shoaled,  the 
greatest  depth  being  24.4  teet  at  mean  low  water,  with  a  minimam 
width  of  150  feet.  At  Cherry  Island  Flats  a  channel  has  been  dredged 
200  feet  wide  and  26  feet  deep  at  mean  low  water.  At  Bulkhead  Bar 
the  channel  has  a  depth  of  24  feet  at  mean  low  water  with  a  least 
width  of  450  feet,  and  a  depth  of  26  feet  at  mean  low  water,  with  a 
least  width  of  250  feet,  and  favorable  changes  are  in  progress. 

During  the  present  year  it  is  proposed  to  apply  available  funds  to 
the  improvement  of  the  channel  at  Cherry  Island  Flats  and  Schooner 
Ledge. 

July  1,1892,  balance  unexpended $171,278:24 

Amount  appropriated  by  act  approved  July  13, 1892 60, 000. 00 

221, 27a  34 
Jane  30, 1893,  amount  expended  during  fiscal  year 88,108.97 

July  1, 1893,  balance  unexpended 138^174.27 

July  1, 1893,  outstanding  liabilities $6, 570. 41 

July  1, 1893,  amount  covered  by  uncompleted  contracts. . .         8, 280. 89 

14,851.80 

July  1, 1893,  balance  available 128,322.97 

{Amount  (estimated)  required  for  completion  of  existing  project 1,475,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1895 500^000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^66  and  1867  and  of  sundry  civil  act  of  March  3, 1S93. 

(See  Appendix  G  1.) 
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^r  2.  Harbor  between  PhUadflphia,  Pa,,  and  Camden,  N".  <f. — The 
IslaudB  in  the  Delaware  lliver  between  Fliilofleliihia  and  Catmleu 
compel  the  flood  and  ebb  currents  t«  pursue  different  paths,  narrow 
the  existing  ehamiels,  and  prevent  the  extenttioti  of  wharves  neces- 
sary for  the  purposes  of  commerce.  The  plan  of  improvement  orig- 
inally adopted  by  Congress  provides  for  the  removal  of  Smith  and 
Windmill  islarnds  and  a  part  of  Petty  Island,  and  the  tbrmation  of  a 
channel  of  ample  depth  and  about  3,000  feet  in  width  from  Kaiglin 
Point  to  FisLera  Point.  The  project  contemplatea  the  advance  of 
wharves  and  bulkheads  on  both  the  Philadelpbia  and  Camden  shores 
during  the  progress  of  the  work.  The  excavation  is  to  be  done  by  the 
General  Government.  The  advance  of  wharves  mid  bulkheads  is  under 
the  control  of  the  local  authorities  and  ])rivate  owners,  a  portion  of  the 
material  to  be  removed  by  the  Goveruuient  being  considered  available 
for  the  necessary  fllltng.  The  estimated  cost  of  the  work  to  be  done  by 
the  United  States,  exclusive  of  the  cost  of  the  islands,  was  $3,5(K),0C0. 

The  project  was  modified  by  Congress  in  the  sundry  civil  act  ap- 
proved March  3,  1801,  by  authorizing  a  change  in  the  Une  limiting 
the  excavation  on  Petty  Island,  and  by  regniring  that  all  material 
removed  under  appropriations  made  to  that  date  should  be  deposited 
and  spread  on  League  Island.  The  latter  requirement  was  revoked  by 
Congress  in  the  river  and  harbor  act  approved  July  13,  1893,  which 
]irovidea  that  the  material  removed  may  be  deposited  in  any  place  or 
jiluccs  approved  by  the  engineer  officer  in  charge  of  the  work. 

The  amount  expended  under  the  project  to  June  30,  1892,  was 
$04,208.56.  At  that  date  2,330  liuear  feet  of  revetment  hud  been  wholly 
removed  and  923  linear  feet  partly  removed;  322,-129  cnbiii  yards  of 
inatei'ial,  scow  measuiement,  had  been  excavated  by  dredging  and 
about  35,000  cubic  yardft  by  scour,  and  287,736  cubic  yards  was  de- 
jiosited  on  League  Island. 

During  the  fiscal  year  ending  Jnne  30, 1893,5,495  linear  feet  of  piling 
and  revetment  inclosing  Windmill  Island  was  removed;  51)6,11(8  cubic 
yards  of  material,  scow  measurement,  was  drfdged  from  Windmill 
and  Petty  islands  and  adjacent  shoals,  and  327,;i28  cubic  yards  was 
deposited  on  League  Island. 

The  contract  with  James  A.  Mundy  &  Co.  was  annulled  on  Deceiri- 
ber  23, 1892,  and  on  June  1,  1893,  a  new  contract  was  entered  into  with 
the  American  Dredging  Company,  of  Philadelphia,  Pik,  foi'  the  execu- 
tion of  all  the  work  required  for  the  improvement.  Under  this  con- 
tract and  ftt  the  close  of  the  past  fiscal  year  112,825  cubic  yards  of 
material,  scow  measurement,  had  been  removed. 

During  the  liscal  year  ending  June  30,  1894,  it  is  confldontly  ex- 
]>ectod  that  all  the  revetment  will  be  removed;  that  at  least  3,000,000 
cubic  yards,  scow  measurement,  will  be  exeavnted  and  deposited,  and 
that  at  least  700,000  cubic  yards  will  be  deposibwl  and  spreiul  on  League 
Island. 

Jxily  1,  1893,  balnopo  UDexpeniled *(i35,79l.44 

Amoiuit  upprupriBted  bj  nuuclry  civil  ai't  approved  Aiigast  Q,  IW)2 41,0(M).0U 

AiDouiiL  appropriated  b;  HiiDilr^  civil  not  approved  Maruh  3,  1693 600,lX>O.IX> 

1, 17G,  TBI.  a 
.Iiuic  30,  1893,  sraount  expended  dnring  ftBvul  ;ciir (Ni,  325. 96 

JdI;1,  1893,  balance  n; 
July  1,  1803.  oaUtnndi   „ 
"--'■   1,  1803,  amount  covered  by  u 
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■ 

'  Amonnt  (eatiinated)  required  for  completion  of  existiajv  project $2, 259, 000.00 

Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June 

i      30,181)5 250,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  2.) 

3.  Schuylkill  Biverj  Pennsylvania. — When  the  work  of  improvement 
was  commenced  in  1870  there  was  a  channel  of  entrance  into  the 
mouth  of  the  river  carrying  a  depth  of  only  10  feet  at  mean  low  water 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
posed the  formation  of  a  channel  100  feet  wide,  with  a  depth  of  20 
feet  from  the  mouth  of  the  river  to  Gibson  Point,  about  4  miles,  and  a 
depth  of  18  feet  from  thence  to  Chestnut  Street  Bridge,  in  Philadelphia, 
about  3  miles. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of 
about  1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point 
to  (libson  Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep.  In 
1892  the  project  was  again  modified  so  as  to  provide  for  the  construc- 
tion of  dikes  to  maintain  a  navigable  depth  at  the  mouth.  The  esti- 
mated cost  of  the  entire  improvement  is  |529,959. 

The  amount  expended  upon  this  project  to  June  30.  1892,  was  $415,- 
031.78.  This  work  had  resulted  in  the  formation  or  a  channel  about 
100  feet  wide  and  from  18  to  20  feet  deep  at  mean  low  water  across  the 
bar  at  the  river's  mouth;  a  channel  about  250  feet  wide  and  from  20  to 
24  feet  deep  from  inside  the  bar  to  Point  Breeze,  except  at  Yankee 
Point,  where  the  width  is  300  feet;  and  from  Point  Breeze  to  Gibson 
Point,  a  channel  from  100  to  200  feet  wide  and  from  18  to  20  feet  deep; 
from  thence  to  Chestnut  Street  Bridge  a  channel  of  navigable  width 
and  from  17  to  20  feet  deep. 

During  the  fiscal  year  ending  June  30, 1893,  two  earthen  dikes  hav- 
ing an  aggregate  length  of  2,797  feet  and  a  pile  dike  800  feet  in  length 
were  constructed  at  the  mouth  of  the  river,  at  a  cost  of  916,018.55. 
After  the  close  of  the  winter  they  were  repaired  and  strengthened,  at 
acostot  $202.05.  The  sum  of  $17,229.80  was  expended  in  dredging 
between  Girard  and  Gibson  points,  where  work  is  still  in  progress. 
All  the  dredging  contemplated  by  the  project  will  be  completed  under 
the  existing  contract,  and  with  funds  now  available. 

The  depth  of  the  channel  has  increased  opposite  the  upper  end  of  the 
pile  dike,  but  the  dike  has  not  been  sufficiently  extendi  to  produce 
any  decided  effect  upon  the  bar.  it  is  proposed  to  apply  available 
funds  to  dike  construction  and  to  dredging,  if  found  necessary. 

July  1, 1892,  balance  unexpeuded $23,718.22 

Amount  appropriated  by  act  approved  July  13, 1892 46,250.00 

09,968.22 
June  30. 1893,  amount  exi)ondod  during  fiscal  year 38, 752. 81 

Julv  1, 1893,  balance  unexpended 31,216.41 

July  1,1893,  outstanding  liabilities $2,176.46 

July  1, 1893,  amount  covered  by  uncompleted  contracts 14,  Oil.  14 

16,187.00 

July  1, 1893,  balance  available 15,027.81 

Amount  (estimated)  rccpiirod  for  completion  of  existing;  project 44,069.00 

Amount  that  can  be  profitably  expended  in  iiscal  year  ending  J  une30, 1896    44, 960. 00 
Submitted  in  com]>liance  with  reciairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oivil  act  of  March  3, 1893. 

(See  Appendix  G  3.) 
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4.  Ice  harbor  at  Marcus  HooJcj  Pennsylvania. — This  work,  in  its  pres- 
ent plan,  was  commenced  in  18(>(>,  the  object  being  to  provide  a  harbor 
in  the  Delaware  River  to  protect  vessels  against  moving  ice. 

In  1785  the  Commonwealth  of  Pennsylvania  built,  for  the  conven- 
ience of  commerce,  piers  at  Marcus  Hook,  extending  from  the  shore 
line  into  the  river.  It  is  assumed  that  at  some  subsequent  time  these 
shore  piers  were  turned  over  to  the  United  States,  since  in  1829  an 
appropriation  was  made  of  $5,000  for  repairing  these  piers,  improving 
the  harbor,  and  removing  obstructions.  No  further  appropriation  was 
made  until  1866. 

At  this  latter  date  the  project  was  adopted  for  the  construction  of 
detached  piers  in  the  harbor,  consisting  of  stone  superstructures  upon 
crib  foundations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1881  it  was  proposed  to  increase  the  area  of  the  harbor  by  the 
construction  of  a  bulkhead  about  1,800  feet  in  length  parallel  to  the 
shore  line  and  about  150  feet  outside  of  high-water  line,  and  the  deep- 
ening of  this  added  area  by  dredging.  Nothing  was  done  towards  the 
carrying  into  effect  of  the  modification  of  1881,  on  account  of  the 
objections  of  some  of  the  abutting  property  owners,  and  in  1881  this 
hitherto  proposed  modification  was  abandoned,  and  an  increased  depth 
proposed  for  the  areas  protected  by  the  detached  piers  outside  of  the 
natural  shore  line  of  the  river. 

The  amount  expended  from  1806  to  June  30, 1802,  was  $209,000,  which 
was  applied  to  the  construction  of  two  landing  piers  and  seven  detached 
ice  piers,  tlie  deepening  by  dredging  of  the  protected  area,  the  placing 
of  mooring  piles,  and  the  necessary  examinations. 

During  the  fiscal  year  ending  June  30,  1893,  landing  piers  were 
repaired  and  mooring  piles  were  repaired  and  replaced,  at  a  cost  of 
$1,067.16. 

The  piers  and  mooring  piles  suffered  some  injuries  from  ice  and  ves- 
sels during  the  past  severe  winter.  The  repairs  are  estimated  to  cost 
about  $260.  The  funds  now  available  are  sufficient  for  these  and  all 
other  anticipated  necessities. 

Jnly  1, 1892,  balance  unexpended $5,000.00 

Jane  30, 1893,  amount  expended  during  fiscal  year 1, 635. 62 

July  1, 1893,  balance  unexpended * 3,364.38 

(See  Appendix  G  4.) 

5.  Ice  harbor  at  head  of  Delaware  Bay^  Delaware. — The  act  of  August 
2, 1882,  appropriated  $25,000  for  the  commencement  of  work  on  the  ice 
harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  some 
sunken  piers,  the  renaains  of  an  old  ice  harbor,  in  the  channel  east  of 
Eeedy  Island,  Delaware. 

The  desirability  of  an  ice  harbor  at  the  head  of  Delaware  Bay  has 
been  Ipng  recognized,  but  until  the  improvement  of  the  main  ship  chan- 
nel shall  have  been  materially  advanced,  it  is  believed  that  appropria- 
tions can  be  applied,  with  better  results  to  commerce,  to  the  improve- 
ment of  the  channel  rather  than  to  the  formation  of  an  ice  harbor  suited 
to  the  requirements  of  the  case.  As  to  location,  the  prevailing  judg- 
ment would  place  the  ice  harbor  at  or  very  near  Liston  Point,  but  since 
the  works  already  planned  for  the  improvement  of  the  channel  in  this 
part  of  the  river  involve  the  construction  of  about  11  miles  of  dikes, 
the  changes  which  may  result  f)rom  such  extensive  constructions  render 
the  prior  location  of  an  ice  harbor  hazardous. 


124        REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

The  amount  expended  to  June  30, 1892,  was  18,763.07,  of  which  $3,700 
was  applied  to  the  removal  of  the  sunken  piers  back  of  Reedy  Island, 
as  i)r()vided  in  the  act  of  August  2, 1882,  making  the  appropriation  of 
$25,000.  The  balance  was  expended  in  surveys,  examinations,  prelimi- 
nary studies,  and  office  expenses. 

During  the  fiscal  year  ending  June  30, 1893,  no  expenditures  were 
made. 

July  1, 1892,  balance  unexpended $16,236.93 

July  1, 1893,  balance  unexpended 16,236.93 

(See  Appendix  G  5.) 

6.  Construction  of  iron  pier  in  Delaware  Bay,  near  LetteSy  Del. — 
The  original  project  for  this  work  proposed  the  construction  of  a  land- 
ing pier  about  1,700  feet  in  length,  extending  irom  the  shore  south  of 
the  breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low 
water,  the  pier  to  consist  of  a  substructure  of  wrought-iron  screw  piles 
surmounted  with  a  timber  sui)erstructure.  The  work  was  commenced 
in  1871,  and  completed,  except  as  to  superstructure,  in  1880. 

The  amount  expended  to  June  30, 1890,  was  $368,453.66^  and  resulted 
in  the  construction  of  1,165  linear  feet  of  pier  21  feet  in  width,  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pier  head  was  about  21  feet  at  mean 
low  water. 

During  the  fiscal  year  ending  June  30, 1891,  $7,033  was  expended  in 
replacing  about  200  linear  feet  of  the  pier  destroyed  bv  the  collisions 
of  wre<*.ked  vessels  in  1889,  and  in  placing  fender  piles  along  1,200 
linear  feet  of  the  shore  arm  of  the  pier.  The  total  amount  expended 
in  constniction,  repairs,  and  inspection  was  $378,500.  During  the  fis- 
cal year  ending  June  oO,  1892,  there  were  no  expenditures  on  account 
of  this  work. 

The  right  to  use  this  pier  for  railway  purposes,  granted  in  the  act 
of  July  15, 1870,  has  never  been  exercised,  and  doubtless  never  wHl  be, 
as  the  pier  has  not  sufficient  strength  to  support  the  weight  of  modern 
freight  engines.  It  is  therefore  impossible  to  obtain  any  assistance 
from  the  railroad  company  in  maintaining  and  repairing  the  stmc- 
ture. 

The  timber  superstructure  is  greatly  imjtaired  by  natural  decay,  and 
is  in  a  dangerous  condition.  It  should  be  thoroughly  repaired  as  a 
matter  of  public  safety.    The  cost  of  this  work  will  not  exceed  $6,300. 

During  the  ice  period  of  last  winter  the  pier  sufiered  some  iiyaries 
from  ice  or  vessels.  The  cluster  ])iles  at  the  pier  head  were  broken  and 
five  fender  piles  were  torn  out.  The  repair  of  these  injuries  is  estimated 
to  cost  about  $()50. 

The  need  of  clear  regulations  governing  the  use  of  this  pier  and  the 
neighboring  anchorage  under  the  shelter  of  the  Delaware  Breakwater 
becanje  very  apparent  last  winter  during  the  season  of  ice  and  storms, 
when  the  harbor  was  crowded  with  shipping.  Legislation  providing 
tor  the  establishment  of  such  regulations  with  penalties  for  their  enfi^rce- 
nient  is  recommended. 

An  a])propriation  of  $860  is  recommended,  to  provide  fior  nrgent 
repairs  of  unexpected  injuries  and  the  supervision  and  protection  of  the 
proi)erty  and  adjacent  anchorage. 

(  AiiHMiutthatcuubeprofitiibly  ex])riHlo(1  in  fiscal  year  endiugJuneSOi  1S96  $7, 810.00 
/  Sulniiittod  in  conii»liaiice  with  reciuiri'inontR  of  Rectiona  2  of  river  snd 
(     harbor  act^  of  l^m  aixl  1K67  aud  of  «uiidry  civil  act  of  March  3, 188a» 

(See  Appendix  G  6.) 
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7.  Delaware  Breakwater,  Delaware, — Under  the  act  of  Congress,  May 
7, 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay,  near 
Cape  Henlopen,  for  the  purpose  of  determining  upon  the  site  for  a  har- 
bor of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for 
commencing  the  work  under  a  plan  submitted  by  a  board  of  commis- 
sioners appointed  by  Congress. 

The  project  of  the  board  contempltited  the  construction  in  the  con- 
cavity of  tihe  bay,  just  inside  Cape  Henlopen,  of  two  massive  works  on 
the  pierres  perdues  or  riprap  system,  separated  by  an  interval  or  gap 
of  1,350  feet,  the  greater,  called  the  breakwater,  to  afford  safe  anchor- 
age during  the  gales  from  the  north  and  east;  the  other,  called  the  ice- 
breaker, to  protect  shipping  against  northwesterly  gales  and  the  heavy 
drifting  ice  of  the  bay. 

This  project  was  completed  in  1869  under  aggregate  appropriations, 
including  the  first  for  survey,  of  $2,192,103.70.  The  stone  used  in  the 
work  amounted  to  892,528  gross  tons,  and  varied  from  one-quarter  of  a 
ton  to  7  tons  in  weight,  the  smaller  constituting  the  bulk  of  the  mass, 
the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,658  feet  long,  and  the  ice- 
breaker 1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet, 
and  at  base  160  feet.  The  top  is  from  12  to  14  feet  above  mean  low 
water. 

In  1882  a  project  was  adopted  for  closing  the  gfip  between  the  break- 
water and  the  ice-breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  was  to  bo 
brought  to  a  height  of  12  feet  below  low  water  with  a  width  on  top  of 
48  feet;  the  concrete  superstructure  to  have  a  width  on  bottom  of  24 
feet,  rising  to  a  height  of  12  feet  above  mean  low  wat^r,  with  a  width 
on  top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundiition 
of  brush  mattresses  for  the  random  stone  superstructure  and  omitting 
the  construction  of  a  pile  bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

In  1890  the  concrete  superstructure  was  further  modified  by  estab- 
lishing its  base  at  15  feet  below  low  water  by  making  it  rectangular 
in  section,  with  a  width  of  27  feet  and  height  of  27  feet,  and  by  con- 
structing the  work  to  above  the  plane  of  high  water  of  large  concrete 
blocks,  above  which  concrete  in  mass  was  to  be  used.  The  estimated 
cost  of  the  modified  project,  including  the  $356,250  appropriated  from 
1882  to  1888,  was  $856,250. 

In  1891,  the  random  stone  substructure  having  been  practically  com- 
pleted to  an  average  level  of  15  feet  below  low  water,  the  project  for 
the  hitherto  proposed  concrete  superstructure  was  modified  by  substi- 
tution of  random  stone  for  the  remaining  part  of  the  work,  so  as  to 
raise  the  structure  to  a  height  of  14  feet  above  mean  low  water,  with  a 
width  on  top  of  20  feet,  the  width  at  low  wat^r  to  be  40  feet,  and  the 
slopes  below  this  plane  to  be  such  as  may  be  formed  by  the  action  of 
the  sea;  between  low  water  and  the  top  the  slopes  to  be  about  1  on  0.7, 
formed  by  heavy  stones  laid  in  position.  The  estimated  cost  of  com- 
pleting this  part  of  the  work  is  $270,000,  or,  including  the  $486,250 
appropriated  from  1882  to  1892,  the  cost  of  closing  the  gap  is  $756,250. 

From  the  beginning  of  the  work  in  1822  to  June  30,  1892,  the  total 
amountexpended  was  $2,627,367.87;  of  which  $435,264.17  was  expended 
on  the  existing  project  for  closing  the  gap,  the  substructure  having 
been  thereby  raised  to  the  level  of  meau  low  water  over  a  length  of 
1^006  feet 
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During  the  fiscal  year  ending  June  30, 1893,  the  sum  of  $50,823.39 
was  expended  in  raising  the  substructure  to  low  water  over  its  foil 
length.  The  gap  is  now  completely  closed  to  the  level  of  mean  low 
water. 

Should  funds  become  available,  it  is  prox)osed  to  apply  them  to  the 
construction  of  the  superstructure,  and  the  strengthening  of  the  slopes 
if  necessary. 

The  increase  in  the  dimensions  of  vessels  since  the  present  harbor 
was  designed  in  1822,  and  the  shoaling  which  has  ensued  behind  the 
breakwater,  render  the  harbor  in  its  present  condition  inadequate  to 
the  requirements  of  commerce.  Upon  the  completion  of  the  present 
project  of  closing  the  gap,  additional  anchorage  area  will  be  added  to 
the  harbor,  and  it  is  probable  that  the  shoaling  will  cease  and  the  an- 
chorage be  deepened. 

Under  favorable  conditions  the  work  can  be  completed  in  a  single 
working  season.  Its  immediate  completion  is  urgently  necessary,  since 
the  substructure  in  its  present  condition  is  a  serious  danger  to  naviga- 
tion, being  invisible  at  the  higber  stages  of  the  tide.  One  vessel  has 
been  totaUy  wrecked  upon  it,  and  several  others  have  been  severely 
injured.  It  has  been  found  impossible  to  mark  it  in  such  a  way  as  to 
insure  the  safety  of  coasting  vessels.  The  appropriation  of  the  whole 
amount  necessary  for  the  completion  of  the  work  is  therefore  recom- 
mended. 

July  1, 1892, balance  unexpended $965.88 

Amount  appropriated  by  act  approved  July  13, 1892 50,000.00 


60,98&.88 
June  30, 1893,  amount  expended  during  fiscal  year 60, 823. 39 


July  1, 1893,  balance  unexpended 162.44 

Amount  (estimated)  required  for  completion  of  existin^ip  project 270, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30,1895  270, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  7.) 

8.  Rancocas  RiveVj  N'etc  Jersey. — In  its  original  condition  Bancocas 
River  carried  a  minimum  low- water  depth  of  4J  feet  between  the  month 
and  Centerton,  a  distance  of  about  7J  miles,  and  from  Oenterton  to 
Mount  UoUy,  a  distance  of  about  5^  miles,  a  ruling  depth  of  about  2^ 
feet. 

The  original  project  of  1881  proposed  the  formation,  by  a  dike  at 
Coat's  Bar  and  dredging  elsewhere,  of  a  channel  from  150  to  200  feet 
wide  and  6  feet  deep  at  i^ean  low  water  from  the  mouth  to  Gonterton, 
and  from  thence  to  Mount  Holly  a  channel  5  feet  deep. 

Operations  were  carried  on  under  this  project  from  1881  to  1893, 
under  appropriations  aggregating  $30,000,  made  in  1881,  1882,  and 
1890.  To  the  close  of  the  fiscal  year  ending  June  30, 1892,  920,899.91 
had  been  expended  in  the  formation  of  a  low- water  channel  100  feet 
wide  and  6  feet  deep  from  tlie  mouth  to  Centerton,  and  25  feet  wide 
and  4  feet  deep  from  Centerton  to  Mount  Holly,  and  in  the  removal  of 
three  wrecks. 

During  tlie  fiscal  year  ending  June  30,  1893,  $4,845.22  was  expended 
in  the  formation  of  a  low-water  channel  50  feet  wide  and  6  feet  deep 
above  Centerton  for  a  distance  of  about  three  fourths  of  a  mile. 
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Amount  appropriated  by  act  approved  July  13, 1892 $5, 000. 00 

June  30,  lo93,  amount  expended  during  fiscal  your 4, 845. 22 

July  1, 1893,  balance  unexpended 154.78 

{Amount  (estimated)  required  for  completion  of  existing  project 46, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1895    12, 000. 00 
Submitted  in  compliance  with  requirement^)  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  8.) 

9.  Allotcay  Creek,  Ifew  Jersey. — In  its  original  condition  Alloway 
Creek  was  obstructed  between  its  mouth  and  Quinton,  a  distance  of 
about  10^  miles,  by  shoal  areas  in  the  upper  half  of  the  stream,  which 
reduced  the  low-water  depths  to  about  4  feet. 

The  original  project  of  1889  proposed  the  formation,  by  dredging,  of 
a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from  Quinton 
to  a  point  about  1,000  feet  above  the  Upper  Hancock  Bridge;  from 
thence  a  channel  of  the  same  depth  and  75  feet  wide  to  a  locality  known 
as  the  Square,  where  the  work  is  to  be  supplemented  by  a  dike.  At  a 
locality  known  as  the  Canal,  in  addition  to  a  channel  of  the  last-named 
dimensions,  the  width  of  the  stream  was  to  be  increased  to  about  150 
feet  between  its  low- water  lines. 

Up  to  tiie  close  of  the  fiscal  year  ending  June  30, 1892,  $5,599.61  had 
been  expended  in  dredging  at  the  Canal,  Square,  and  Upper  Hancock 
Bridge,  whereby  channels  from  40  to  75  feet  wide  and  6  feet  deep  at 
mean  low  water  were  formed  through  the  worst  bars. 

During  the  fiscal  year  ending  June  30, 1893,  $3,221.39  was  expended 
in  dredging  the  channels. 

July  1, 1892,  balance  nncxx>ended $400.39 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

3,400.39 
Jane  30, 1893,  amount  expended  during  fiscal  year 3, 221. 39 

July  1;  1893,  balance  unexpended 179.00 

Amount  (estimated)  required  for  completion  of  existing  project 16, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  9.) 

10.  Salem  River ,  New  Jersey. — In  1872  the  upper  part  of  this  river 
was  separated  from  the  lower  part  by  a  dam  and  connected  with  the 
Delaware  River  by  a  canal.  Thus  two  independent  streams  were 
formed. 

In  its  original  condition  the  channel  of  the  Upper  Salem  Eiver  car- 
ried about  3  feet  at  mean  low  water  over  the  bar,  from  6  to  11  feet 
through  the  canal,  and  about  3  feet  to  Hoxie's  Bridge. 

The  original  project  for  its  improvement  was  adopted  in  1881.  It 
provided  for  the  removal  of  a  shoal  near  Biddle's  Lauding  at  an  esti- 
mated cost  of  $4,500.  The  work  done  in  1881  and  1882  resulted  in  the 
formation  of  a  channel  60  feet  wide  and  from  6  to  7  feet  deep  at  mean 
low  water  from  the  head  of  the  canal  to  a  point  about  200  feet  above 
Biddle's  Landing,  leaving  about  700  feet  to  be  improved.  On  account 
of  shoaling,  it  was  then  estimated  that  the  completion  of  the  improve- 
ment would  cost  from  $4,000  to  $6,000. 

Ko  work  has  been  in  progress  since  1882^  until  the  past  iiscal  year. 
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The  amount  expended  upon  this  project  to  Jane  30,  1892,  was 
$3,009.34. 

During  the  fiscal  year  a  survey  was  made  which  shows  that  there 
has  been  extensive  shoaling  in  the  channel  since  1882. 

Work  has  not  yet  been  commenced  under  the  existing  contract  for 
dredging  in  the  channel  between  the  head  of  the  canal  and  Hoxie's 
Landing. 

It  is  believed  that  the  improvement  will  be  temx)orary. 

Amount  appr(»priated  by  act  approved  July  13,  1892 $2,500.00 

J uiie  '30 f  1893,  uiuouut  expended  during  fiscal  year 103. 59 

July  1,  1893,  balance  unexpended 2,396.41 

July  1,  1893,  amount  covered  by  uncompleted  contracts 1,950.00 

July  1, 1893, balance  available 446.41 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 700. 00 
A  mount  that  can  beprotitably  expended  in  fiscal  year  ending  June  30, 1895      1, 700. 00 
Submitted  in  compliance  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  10.) 

11,  Goshen  Creek,  New  Jersey. — In  its  original  condition,  Groshen 
Creek  carriiMl  a  low-water  depth  of  from  2  to  4  feet,  with  a  least  low- 
water  width  of  20  feet  and  a  high-water  width  of  36  feet  firom  Goshen 
to  a  point  about  4,0(K)  feet  below;  and  irom  thence  to  the  month,  a  dis- 
tance of  about  2,500  feet,  a  low-water  depth  of  from  3  to  6  feet  with  a 
least  width  of  30  feet. 

Tl»c  ])roject  for  its  improvement,  adopted  in  1891,  proposed  the  deep- 
ening and  widenuig  by  dredging  of  the  4,000  feet  of  the  creek  below 
Goshen  Landing  to  a  low- water  depth  of  3  feet  and  a  width  of  30  feet; 
tiie  formation  of  a  dredged  channel  3  feet  deep  and  about  60  feet  wide 
through  the  bar  at  the  mouth  to  the  limit  of  the  sand  beyond  the  low- 
water  line,  ajid  the  protection  of  the  channel  by  a  sheet-pile  jetty. 

The  improvement  was  commenced  during  the  fiscal  year  ending  June 
30,  1S03,  and  $2,770.16  was  expended  in  widening  and  deepening  the 
channel  to  the  proposed  dimeuHions  over  a  distance  of  about  3,975 feet 
below  Goshen  Landing.  By  this  work  about  one-fourth  of  the  pro- 
jected improvement  has  been  completed,  and  the  navigable  conditions 
have  been  proportionately  improved. 

Amount  appropriated  by  act  approved  July  13,1892 ^000.00 

J  une  30, 1893,  amount  expeuded  during  fiscal  year 2, 770. 16 

July  ly  1893,  balance  unexpended ; 229.84 

{Amount  (eBtimnted)  required  for  completi<m  of  exiRtinf^  project 9^  000. OO 
Amount  ihatcan  beprotitably  cxpendedin  fiscal  year  ending  June  30, 1895      9, 000.00 
Submitted  in  compliance  Avith  re<iuirements  of  sections  2  of  river  and 
harbor  aets  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  11.) 

1J2.  Removing  sunlcen  vessels  or  craft  ohstrueting  or  endangering  navi- 
(jation. — During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  ai*.t  of  July  14,  1880:  The  iron  steamship 
Gaudalovpj  and  the  tug  SUirlujhty  from  the  channel  at  Bamegat  Inlet, 
New  Jersey;  the  side-wheel  steamship  Florida^  bom  oS.  theooastof 
New  Jersey,  about  IJ  miles  from  the  excursion  house  at  Atlantic  Oity; 
the  sailing  ship  Oeestewunde^  from  oil'  the  coast  of  New  Jerseji  about 
3  miles  south  of  Absecou  Inlet;  the  schooner  Marcia  8*  LewU^  from  the 
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intraiicc  to  Great  Erk  Harbor  Inlet,  New  Jersey;  the  srhoouer  Anns 
".  GaHkill  and  barge  McVlvlUin,  fruin  off  tLo  ontranue  to  Dt'hiwar 
(Soe  AiJiiwmlix  G  12.) 


I  The  preliminary  examinntimifl  of  the  following  localities,  reqniredby 
Jet  of  July  13,  1892,  wore  made  by  the  locii!  engineer,  Mt^j,  C.  W.  Ray- 
mond, Corps  of  BngineerM,  and  reports  tliei-eoii  snbmitted  through  the 
division  engineer,  Col.  Henry  L.  Ahhot,  Corpeof  Engineertj.  , 

1.  Barnegat  Inlet^  entraitce  and.  harbor,  2few  Jersey. — Maj.  Eaymond 
submitted  reiiort  of  examinntiou  nnder  date  of  August  13,  1892.  Jt  is 
Ills  opinion  and  that  of  the  divisiou  engineer,  <^ouenrred  in  by  this 
oftiue,  thiit  the  locality  is  not  worthy  of  improvement  by  the  General 
Government.  The  report  was  transmitted  to  Congress  and  printed  as 
House  Ex.  Doc,  No.  IfJ,  Fifly-aocond  Congretis,  sec-ond  session.  (Bee 
also  Appendix  G  13.) 

a,  J}ennis  Creek,  New  Jersey. — Ms^j.  Raymond  submitted  report  ot 
examinntion  under  date  of  July  20,  ISUli.  It  is  his  opinion  and  that  ot 
the  division  engiTieer,  concnrrwi  in  by  this  office,  that  the  creek  is  wor- 
thy of  improvement.  The  cost  of  a  survey  necessary  for  preparation 
of  project  and  estimate  of  (lost  of  improvement  is  estimiited  at  9350. 
The  report  was  transmitted  to  Congress  and  printed  as  llonhe  Ex.  Doc. 
No.  46,  Fifty-second  Congress,  second  session.  (See  also  Appendix 
G  14.) 

5.  Cooper  Creek,  New  Jersey. — MaJ.  Raymond  submitted  report  of  ex- 
amination nnder  date  of  August  i;{,  IHQ'J.  It  is  his  opinion  and  that  of 
the  division  engineer,  cinicrurred  in  by  this  office,  that  the  creek  is  wor- 
thy of  improvement.  The  cost  of  a  snrvey  necessary  for  preparation 
of  project  and  estimate  of  cost  of  impro\-ement  is  estimated  at  #300. 

(be  report  was  transmitted  to  Congress  and  printed  as  House  Ex. 
ws.  No.  81,  Fifty -second  Congress,  second  session.  (See  also  Appen- 
Ix  G 15.) 
tVRi 
This  district  was  in  the  charge  of  William  F.  Smith,  United  States 
agent,  m^or  of  engineers,  U.  S.  Army,  retiredj  Division  Engineer, 
Col.  William  P.  Craighill,  Corps  of  Engineers. 

1.  WiluitTigton  Harbor,  Delaware, — Previous  to  183C,  when  the  first 
appropriation  for  the  improvement  of  Christiana  River  was  made,  the 
depth  of  water  at  the  entrance  was  about  8J  feet.  The  miuimum  depth 
in  the  channel  of  the  portion  of  the  river  below  Third  Street  Bridge 
was  8  feet.  This  depth  was  increased  by  dredging  in  that  year  to  10 
feet.  Under  a  project  commenced  in  1871  and  completed  in  1881,  a  12- 
foot  channel  from  100  to  200  feet  wide  was  made  from  the  mouth  to 
above  the  city  of  Wilmington.  The  present  project  was  adopted  in 
IS81  and  is  for  a  15-foot  low-water  channel  from  the  month  of  the  river 
to  the  Pulp  Works,  witli  a  width  of  ISO  feet  from  the  month  to  the 
liolliijg  Mill  Wharf;  100  feet  to  the  Delaware  and  Western  Railroa»l 
Bridge;  and  75  feet  to  the  Pulp  Works.  The  project  included  further, 
a  ch!Uinel  12  feet  deep  and  50  feet  wide  from  the  latter  works  to  the 
Delawar«  Railroad  Bridge  an<l  coustiiiction  of  a  jetty  on  the  north 
side  of  the  montb  of  the  river.  Dredging  operations  and  the  cod- 
£M0  93- 
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struction  of  the  Jetty  were  begun  in  the  following  ye^r.  The  original 
estimate  was  $175,051  which  was  increased  in  1883  to  $191,3^  by 
changing  the  width  of  the  proposed  channel  to  150  feet  throughout. 
In  1884  the  project  was  amended  by  raising  the  height  of  the  jetty  4 
feet;  an  extension  of  322  feet  to  the  jetty  as  then  built  was  also  pro- 
I)osed  and  approved,  but  has  not  yet  been  carried  out. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  the  sum  of 
$201,404.66  had  been  expended  under  this  project.  There  was  then  au 
imi>roved  channel  15  feet  deep  at  low  water  and  150  feet  wide  between 
the  mouth  and  the  ship  railway  at  the  Pusey  &  Jones  shipyard. 

Durhig  the  past  fiscal  year  operations  were  carried  on  under  the 
approi)riation  made  July  13, 1892,  and  the  channel,  as  approved,  was 
extended  from  the  Pusey  &  Jones  shipyard  to  within  75  feet  of  Market 
Street  Bridge,  and  one  of  the  ledges  of  rock  near  Third  Street  Bridge 
was  removed  to  the  required  depth.  Under  a  supplementary  contract 
the  bar  at  the  mouth  of  the  river  was  also  dredged,  having  shoaled 
considerably  during  the  past  four  years.  The  total  number  of  cubic 
yards  of  material  removed  under  the  dredging  contracts  was  72,986, 
and  under  the  contract  for  removal  of  rock,  467. 

With  exception  of  a  ledge  of  rock  just  below  Third  Street  Bridge, 
over  which  there  is  12  feet  of  water,  and  for  the  removal  of  which  to 
15  feet  a  contract  has  been  made,  the  channel  in  the  river  is  now  com- 
pleted in  accordance  with  the  project  from  the  Delaware  River  to  Mar- 
ket Street  Bridge. 

July  1, 1892,  balance  uiicxpendod $2,345.34 

Amouut  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

42, 345. 34 
June  30, 1893,  amount  oxptmdod  during  fiscal  year 14, 435. 66 

July  1, 1893,  balance  unexpended 27, 900. 79 

July  1, 1893,  amouut  covered  by  uncompleted  contracts 27, 909. 79 

Amount  (estimated)  required  for  completion  of  existing  project 47, 634. 00 

Amount  tliut  can  bo  profitably  expended  in  fiscal  year  ending  June30,1895    47, 634. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 

(See  Appendix  H  1.) 

2.  Ice  harbor  at  New  Castle^  Del, — This  ice  harbor  is  one  of  the 
oldest  in  the  Dehiware  Eiver,  its  construction  for  the  protection  of 
vessels  against  floating  ice  having  been  commenced  daring  colonial' 
times.  Since  the  beginning  of  the  i)resent  century,  its  improvement 
has  been  carried  on  by  the  General  Government  at  various  intervals, 
the  total  amount  exx)cndod  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1892,  being  $234,937.14. 

Nothing  was  done  during  the  past  fiscal  year.  The  existing  project, 
as  far  as  it  relates  to  the  construction  of  ice  piers,  is  completed.  The 
harbor  in  its  present  condition  affords  the  best  shelter  on  the  Delaware 
River  for  deep  draft  vessels  in  winter,  and  the  necessity  for  increasing 
the  protected  area  is  already  apparent. 

July  1, 1892,  balance  unexpended $3,846.80 

June  30, 1893,  amount  expended  during  tiscal  y  ear •  263. 80 

July  1, 1893, balance  unexpended ,, ,,•,....•..••., ««,      3|683,0Q 

(See  Appendix  H  2,^ 
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3,  Appoquiniminic  River,  Delmcare, — This  stream  16  a  tidal  tributary 
'  of  Delaware  Bay,  flowing  through  New  Castle  County,  Del.  It  is  nav- 
igable for  about  10  miles  for  vessels  of  light  draft.  A  bar  having  only 
1 J  feet  of  water  over  it  at  low  tide  obstructs  the  mouth  of  the  river 
seriously  during  that  stage  of  the  tide.  The  average  rise  and  fall  of 
the  tide  is  6  feet  at  the  mouth  and  3.2  feet  at  Odessa,  the  hea<i  of 
navigation. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  of  the 
river  made  in  1889  and  adopted  under  an  appropriation  made  by  the 
river  and  harbor  act  approved  September  19,  1890,  provides  for  dredg- 
ing a  channel  8  feet  deep  at  mean  low  water  with  a  width  of  100  feet 
from  the  mouth  to  New  Bridge,  near  Townsend's  Wharf,  and  thence  80 
feet  wide  to  the  county  bridge  at  Odessa,  the  estimated  cost  of  the 
improvement  being  $39,963.  At  the  close  of  the  fiscal  year  ending 
June  30, 1892,  the  sum  of  $4,963.72  had  been  expended  by  dredging  in 
the  upper  river,  resulting  in  a  greatly  increased  harbor  space  at  the 
town  of  Odessa. 

During  the  past  fiscal  year  an  additional  length  of  4,487  feet  of  chan- 
nel was  improved,  extending  it  to  a  poin  1 6,762  feet  below  Odessa  Bridge. 

July  1,  1892,  balance  unexpended $36. 28 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

5, 036. 28 
June  30;  1893,  amount  expended  during  fiscal  year 5, 036. 28 

{Amount  (estimated)  required  for  completion  of  existiu j^  project 29, 963.  OO 
Amountthcatoan  be  profitably  expendedinfi8calyeareudingjune30, 1805    10, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  3.) 

4.  Smyrna  River j  Delaware, — ^This  river,  formally  called  Duck  Creek? 
had,  before  improvements  began  in  1879,  a  minimum  depth  of  2J  feet 
within  the  river  and  about  4  feet  over  the  bar  at  the  mouth.  Naviga- 
tion was  possible  only  at  high  tide,  and  was  carried  on  by  one  steamer 
and  seven  small  schooners. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  a  plan  for  deepening  the  channel  across  the  bar  at  the  mouth. 
By  special  direction  of  Congress  the  improvement  of  the  bar  was  com- 
menced first,  and  during  the  following  four  years  three  appropriations, 
aggregating  $10,000,  were  expended  in  dredging  a  channel  across  this 
obstmction  100  feet  wide  and  8  feet  deep  at  mean  low  water.  The 
dredged  channel  soon  filled  up  again. 

A  new  project  was  submitted  in  1887  for  a  7-foot  low- water  channel, 
60  feet  wide  inside  the  river  and  100  feet  at  the  bar,  the  channel  at  the 
latter  point  to  be  protected  on  each  side  by  stone  jetties.  The  esti- 
mated cost  of  this  project  is  $90,698.40.  The  portion  of  the  project 
relating  to  dredging  has  been  adopted. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  the  sum  of 
$17,143.96  had  been  expended  in  dredging  inside  the  river.  At  that 
date  a  channel  had  been  dredged  40  feet  wide  and  6^  feet  deep,  at  mean 
low  water,  between  Smyrna  Landing,  the  head  of  navigation,  and  Eagle 
Nest  Landing,  about  6  miles  below.  The  channel  made  has  been  of 
great  benefit  to  navigation  and  has  facilitated  expeditious  and  regular 
transportation,  which  heretofore  was  impossible. 

A  contract  for  the  available  funds  has  been  made  and  it  is  expected 
that  the  proposed  work  will  be  completed  during  the  year  1893. 
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July  1, 1892,  balance  unexpended $89.67 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

3,089.67 
June  30, 1893,  amount  expended  during  fiscal  year 40. 49 

July  1, 1893,  balance  unexpended 3,049.18 

July  1, 1893,  amount  covered  by  uncompleted  contracts 3, 049. 18 

Amount  (estimated)  required  for  completion  of  existing  project 19, 365. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  4.) 

5.  MurderJcill  River ^  Delaware, — ^This  river  is  a  tidal  stream  and  a 
tributary  of  Delaware  Bay,  and  flows  through  Kent  County,  Del.  Its 
navigable  portion  is  about  9  miles  long.  The  condition  of  the  river 
is  fair,  for  the  greater  part  of  its  length  the  average  width  and  depth 
being  90  and  6  feet,  respectively.  Outside  the  junction  with  Delaware 
Bay,  however,  exists  a  serious  obstruction,  the  flats,  which  are  nearly 
bare  at  low  tide  and  extend  for  nearly  a  mile  from  the  shore.  The 
average  rise  and  fall  of  the  tide  at  the  mouth  is  3.83  feet. 

The  project  for  improvement,  proposed  in  a  report  on  a  survey  made 
in  1891,  provides  for  a  channel  7  feet  in  depth  at  mean  low  water,  80 
feet  in  width  from  Frederica,  which  is  at  the  head  of  navigation,  to  the 
mouth  of  the  river,  and  260  feet  in  width  on  top  and  160  feet  in  width 
at  the  base  to  the  7-foot  depth  in  Delaware  Bay,  the  cut  at  the  mouth 
to  be  protected  by  forming  an  embankment  of  the  dredged  material  on 
each  side  to  a  height  of  at  least  2  feet  above  high  spring  tides,  tiie  esti- 
mated cost  being  $47,660. 

An  appropriation  of  $7,000  was  made  by  the  river  and  harbor  act 
approved  July  13, 1892,  for  this  improvement. 

A  contract  has  been  made  for  dredging  a  cut  60  feet  wide  and  6  feet 
deep  along  the  line  of  the  proposed  channel  at  the  mouth,  and  on  June  28, 
1893,  operations  were  begun.  At  the  close  of  the  fiscal  year  220  feet  of 
the  cut  liad  been  dredged  and  2,360  cubic  yards  of  materials  had  been 
removed. 

Amount  appropriated  by  act  approved  July  13,  1892 $7, 000. 00 

June  30,  1893,  amount  expended  daring  fiscal  year 152. 90 

July  1,  1893,  balance  unexpended 6,847.10 

July  1,  1893,  amount  covered  by  uncompleted  contracts 6, 847. 10 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 560. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  i^,  1806  10,  000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893* 

(See  Appendix  H  5.) 

6.  MispilUan  River,  Delmcare. — Tliis  river  is  a  tributary  of  Delaware 
Bay  and  enters  the  latter  about  17  miles  northwest  of  Gax)e  Henlopen. 
It  is  navigable  for  about  12  miles,  as  far  as  Milford,  a  thriving  town 
with  shipyards  and  numerous  factories.  The  mouth  of  the  nver  is 
greatly  obstructed  by  a  flat  fore  shore  without  a  channeL  Vessels  can 
only  enter  and  depart  at  high  water  which  rises  on  an  average  4  feet. 

The  river  from  Milford  to  the  mouth  has  been  improved  by  the  Gen- 
eral  Government  between  the  years  1879  and  1889,  and  $17,000 has  been 
expended  in  making  a  channel  40  feet  wide  and  6  feet  deep  at  meaa 
low  water. 
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The  project  for  ifiiprovenioiits  at  tlie  mouth  of  the  river,  proposed  in 
a  report  on  a  survey  made  in  1891,  provides  for  a  cut  across  the  flats  in 
a  southeasterly  direction,  having  a  width  of  150  feet  and  a  depth  of  6 
feet  at  mean  low  water,  beginning  opposite  the  light  house  and  ending 
in  deep  water  in  the  bay;  the  cut  to  be  protected  on  the  upper  or  north 
side  by  a  bank  made  of  excavated  material.  The  estimated  cost  is 
$24,000. 

An  appropriation  of  $12,000  for  this  work  was  made  by  the  river  and 
harbor  act  approved  July  13, 1892. 

During  the  past  fiscal  year  a  contract  has  been  made  for  dredging 
about  80  feet  in  width  of  the  proposed  cut.  Dredging  was  begun  in 
May,  but  owing  to  the  strong  currents  inside  the  mouth  of  the  river  and 
the  live  condition  of  the  dredged  miaterial  the  contractor  was  unable  to 
maintain  aproper  depth  in  the  cut  made,  and  the  department  authorizes 
a  temporary  suspension  of  work  until  some  protective  works  could  l)e 
bruit.  Six  thousand  eight  hundred  and  twenty-nine  cubic  yards  of 
material  was  removed  in  the  attempt  to  begin  the  cut. 

Amount  appropriated  by  act  approved  July  13,  1892 $12, 000. 00 

June  30,  1893,  amount  expended  during  fiscal  year 1, 089. 38 

July  1, 1893,  balance  unexpended 10,910.62 

July  1,  1893,  outstanding  liabilities $80.49 

July  1,  1893,  amount  covered  by  uncompleted  contracts 5, 201. 00 

5,281.49 

July  1, 1893,  balance  available 5,629.13 

{Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30,1895    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  Q.ct  of  March  3,  1893. 

(See  Appendix  H  6.) 

7.  Broadkiln  River j  Delaware. — In  its  original  condition  the  depth  of 
water  in  the  river  was  from  3  to  4  feet  at  the  numerous  shoals  which 
impeded  navigation.  The  depth  at  the  entrance  was  and  still  is  from 
1^  to  2  feet  at  low  water. 

A  project  for  a 6foot  low-water  channel  inside  the  river  from  Milton 
to  the  mouth  and  for  a  new  entrance  across  Lewes  Cape  was  submitted 
in  1871,  the  cost  being  estimated  at  $80,447.  This  estimate  was  re- 
duced in  1881  by  a  revised  project  to  $51,450.  At  the  close  of  the  lis 
cal  year  ending  June  30, 1892,  $35,000  had  been  expended,  and  the 
channel  inside  the  river  was  completed.  After  entering  vessels  are 
now  no  longer  detained  by  the  shoals  at  low  tide  and  proceed  directly 
to  their  destination.  Whilst  the  results  are  of  great  benefit  to  the 
existing  shipping  it  is  not  apparent  that  the  latter  has  increased  to 
any  appreeiable  extent.    Nothing  was  done  during  the  past  fiscal  year. 

1  Amount  (estimated)  required  for  completion  of  existing  project $21, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1S66  and  1867. 

(See  Appendix  H  7.) 

6.  Inland  waterway  from  ChincoUague  Bay^  Virginia^  to  Delaware 
Bayj  at  or  near  Lewes^  Del. — This  improvement  is  made  with  a  view 
of  forming  an  inland  navigation  route  about  75  miles  in  length, 
beginning  in  Ohincoteague  Bay  and  following  generally  deep  water  in 
Synepuxent,  Isle  of  Wight,  and  Big  and  Little  Assawaman  bays; 
thence  across  the  country  tor  about  4  miles  from  Little  Assawaman 
Bay  to  Indian  Biver  Bay;  thence  across  the  latter  into  and  up  Beho- 
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both  Bay;  thence  from  the  head  of  Rehoboth  Bay  for  about  8  miles 
a(*.ioss  Lewes  and  Rehoboth  Hundred  into  Delaware  Bay  at  the  Dela- 
ware Breakwater  Harbor.  The  project  adopted  in  1886  contemplated 
a  dead  level  tidal  canal  70  feet  wide  at  bottom,  the  depth  to  be  made 
to  0  feet  below  the  mean  low- water  level  in  the  Delaware  Breakwater 
Harbor,  at  an  estimated  cost  of  $350,000.  This  project  was  modified 
in  1892  as  far  as  it  relates  to  the  section  of  the  waterway  situated  be- 
tween Rehoboth  Bay  and  Delaware  Bay  in  reducing  the  width  at  the 
bottom  to  20  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  $67,932.87 
had  been  expended.  Little  Assawaman  and  Indian  River  bays  had 
been  connected  by  a  cut  20  feet  wide  and  4  feet  deep,  over  which  three 
temporary  wooden  bridges,  provided  with  draws,  were  constructed. 
The  location  of  the  line  of  the  canal  across  the  mainland  between 
Rehoboth  Bay  and  Delaware  Bay  had  also  been  approved  after  the  ex- 
tensive surveys  had  been  made  and  proceedings  to  obtain  the  neces- 
sary land  were  in  progress. 

During  the  past  fiscal  year  the  appropriations  of  $50,000  and $25,000, 
made  September  19, 1890,  and  July  13,  1892,  respectively,  were  made 
available,  the  requirements  of  the  law  having  been  complied  with,  the 
KState  of  Delaware  giving  the  right  of  way  for  the  canal  to  the  United 
States  free  of  cost  to  the  latter. 

A  project  for  the  expenditure  of  the  available  funds  was  submitted 
in  January,  1893,  which  was  approved.  Twice  the  proposed  work  has 
been  advertised,  but  as  the  bids  received  were  considered  unsatisfactory 
or  too  high  they  were  all  rejected  and  new  bids  were  invited  at  the 
close  of  the  fiscal  year. 

The  portion  of  the  waterway  already  excavated  is  in  a  fair  condition, 
and  is  used  by  small  vessels  trading  between  Ghincoteague  Bay  and 
Rehoboth  Bay.  As  there  is  yet  no  safe  outlet  at  the  upper  end  of  the 
route,  the  commerce  just  developing  is  still  limited. 

July  1, 1892,  balance  unexpended $50,817.18 

Amount  appropriated  by  act  approved  July  13,  1802 25, 000. 00 

75, 817. 18 
June  30,  1 893,  amount  expended  during  fiscal  year 1, 249. 18 

July  1,  1893,  balance  unexpended 74,568.00 

{Amount  (estimated)  req^rred  for  completion  of  existini^  project 206,500.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endinj?  Juno  30, 1895  100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  8.) 

9,  Susquehanna  River  above  and  below  Havre  de  Qrace^  Md^ — ^Be- 
fore im])rovements  were  begun  in  this  section  of  the  river  the  least 
depth  of  water  over  the  shoals  between  Havre  de  Gra<5e  and  Spesutia 
Island  was  5  feet  at  low  water.  The  channel  between  Wateon  Islandi 
above  Havre  de  Grace,  and  the  shoal  running  out  from  the  west  shore 
was  narrow,  and  was  believed  to  be  one  of  the  causes  of  ice  gorges  at 
and  near  Port  Deposit. 

Improvements  have  been  in  progress  since  1852.  The  present  gen* 
eral  project  is  for  a  15-f()ot  low- water  channel  below  Havre  de  Grace 
and  for  the  removal  of  the  shoal  opposite  Watson  Island  to  s^  depth  of 
8  feet  below  mean  low  water. 

The  channel  below  Havre  de  Grace  was  dredged  the  last  time  in 
1885.    It  has  shoaled  again.    The  channel  at  Watson  Island  has  been 
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widened  about  400  feet,  but  the  shoal  which  was  removed  has  nearly 
entirely  reformed  since  the  discontinuance  of  the  work  in  1881).  At 
the  close  of  the  fiscal  year  ending  June  30,  1892,  $158,687.(35  had  been 
expended  in  these  improvements. 

There  were  no  operations  during  the  fiscal  year  ending  June  30, 1893. 
A  report  on  the  survey  of  the  river  in  this  locality  was  submitted 
December  26,  1891,  with  estimates  for  a  new  pi'oject.  (Schj  Annual 
Report,  Chief  of  Engineers,  1892,  i}age8  990-998.) 

July  1,  1892,  balauce  unexpended $4, 094. 69 

Amount  appropriated  by  act  approved  July  VA,  1892 4, 000. 00 

8,094.69 
.Tune  30,  1893,  amount  expended  during  fiscal  year 56. 32 

July  1,  1893,  balance  unexpended 8, 038. 37 

1  Amount  (estimated)  required  for  annual  dred/ijing 20, 000. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  endin;^  Juiu'  .30.  IS*).")    20, 000. 00 
Submitted  in  conipl:auce  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  9.) 

10.  Northeast  Biverj  Marylund, — This  river  is  a  smfill  tributary  of 
Chesapeake  Bay  and  joins  the  latter  at  the  head  of  the  bay,  a  few 
miles  east  of  the  Susquehanna  Kiver.  Its  tidal  portion  is  in  ('ecil 
County,  Md.,  and  is  broad  and  shallow  and  about  5  miles  long,  the 
town  of  Northeast  being  at  the  head  of  navigation.  The  average  rise 
of  the  tide  is  2J  feet.  The  river  is  obstructed  by  a  bar  Jibout  three- 
fourths  of  a  mile  below  the  town.  The  original  depth  of  water  on  the 
bar  was  18  inches  at  low  tide. 

In  1873  and  1881  a  channel  was  dredged  under  appropriations  aggre- 
gating $16,500  from  outside  the  bar  to  the  wharves.  The  depth  made 
was  6  feet  at  mean  low  water.  Subsequently  certain  portions  of  the 
channel  filled  in  again,  reducing  the  depth  to  4  feet. 

The  present  project  for  improvement,  adopted  in  1890,  j)rovides  for  a 
channel  6  feet  deep  at  low  water,  having  a  width  of  75  feet  across  the 
bar  and  a  width  of  60  feet  inside  the  bar  as  far  as  Davis  Wharf,  at 
Northeast,  at  an  estimated  cost  of  $5,140.  At  the  close  of  the  fiscal 
year  ending  June  30, 1892,  $17,938.37  had  been  expended  in  the  imi)rove- 
ment  of  this  river — $2,438.37  under  the  present  project.  On  that  date 
a  channel  existed  across  the  bar  5,700  feet  long,  40  teet  wide,  and  about 
6  feet  deep,  ending  in  deep  water  opposite  Stony  Ilun,  but  in  the  lower 
portion  gave  signs  of  shoaling  again. 

During  the  fiscal  year  ending  June  30, 1893,  the  channel  Avas  widened 
and  deei)ened  as  proposed  and  the  project  was  completed. 

There  is  no  appreciable  increase  in  the  limited  commerce  of  the  river, 
and  nothing  further  is  recommended. 

July  1, 1892,  balance  unexpended $61. 63 

Amount  appropriated  by  act  approved  July  13, 1892 2,  &40. 00 

2,701.63 
June  30, 1893,  amount  expended  during  fiscal  year 2, 701. 63 

(See  Appendix  H  10.) 

11,  Elk  River,  Maryland. — This  river  is  a  tributary  of  Chesapeake 
Bay  and  is  navigable  for  17  miles  as  far  as  the  town  of  Blkton,  in  Cecil 
County,  where  the  average  rise  of  tide  is  2J  feet.  Before  improvements 
were  begun  in  1873  the  least  depth  in  the  channel  was  IJ  feet. 

In  1884  a  project,  giving  a  channel  80  feet  wide  over  the  bar  at 
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Cedar  Point,  3  miles  below  Elk  ton,  and  70  feet  wide  from  Oedar  Point 
to  the  county  bridge  in  the  town,  with  a  general  depth  of  7  feet  at 
mean  low  water,  was  completed  at  an  expense  of  $31,500.  The  chan- 
nel near  the  bridge  soon  filled  in  again,  reducing  the  depth  to  about 
5  feet  at  low  water. 

The  present  project  for  improvement,  adopted  in  1890,  provides  for  an 
8-foot  low-water  channel  100  feet  wide  from  the  lower  county  bridge 
at  Elkt^n  to  the  clubhouse  opposite  Cedar  Point,  a  distance  of  about 
2  miles,  at  an  estimated  cost  of  $24,000.  At  the  close  of  the  fiscal  year 
ending  June  30, 1892,  $8,904.23  had  been  expended,  completing  the 
channel  for  a  length  of  3,800  feet  below  the  bridge. 

During  the  past  fiscal  year  this  section,  which  had  shoaled  again, 
was  redredged  and  the  remaining  length  of  the  proposed  channel  was 
improved  to  the  lower  terminus  at  Cedar  Point,  thereby  completing 
the  project. 

Nothing  further  is  recommended. 

July  1, 1892,  balance  unexpended $1, 095. 77 

Amount  appropriated  by  act  approved  July  13, 1892 6,  ODD.  00 

6,095.77 
June  30, 1893,  amount  expended  during  fiscal  year 2, 599. 83 

July  1, 1893,  balance  unexpended 8, 495. 94 

July  1, 1893,  outstanding  liabilities 2,980.48 

July  1, 1893,  balance  available 515.46 

Amount  (estimated)  required  for  completion  of  existing  project 9,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  11.) 

12,  Fairlee  CreeJc,  Maryland. — The  original  depth  at  the  mouth  before 
improvements  were  begun  was  2  feet  at  low  tide.  Within  the  creek  it 
was  about  5  feet.  Navigation  was,  and  still  is,  carried  on  by  a  few 
flat-bottomed  so-called  lime  boats  and  by  one  small  schooner. 

The  existing  project  is  for  a  7-f()ot  low-water  channel,  100  feet  wide, 
from  deep  water  in  Chesai)eake  Bay  to  a  point  about  3  miles  above  the 
mouth  of  the  creek,  the  estimated  cost  being  $15,558. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1893,  $10,000  had 
been  expended  and  the  channel,  as  proposed,  from  deep  water  in  the 
bay  to  the  mouth  had  been  completed  and  a  portion  of  the  channel 
inside  the  creek  had  been  dredged  to  the  required  depth  for  a  distance 
of  4,738  feet  and  for  a  width  of  50  feet. 

No  appropriation  was  made  for  this  creek  in  the  last  river  aiidharbor 
act  and  there  were,  consequently,  no  operations  during  the  fiscal  year 
ending  June  30,  1803.  There  are  as  yet  no  indications  that  the  very 
limited  commerce  of  the  creek  is  increasing. 

July  1, 1892,  balance  unexpended $^.47 

June  30, 1893,  amount  exi>ended  during  fis<'al  year 22. 47 

{Amount  (estimated)  req uired  for  completion  of  exiHtiuju^  project 5, 558. 00 
Amount  tiiat  can  be  profitably  exx)ended  in  fiscal  year  ending;  jiineSO,  1895      5, 568. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1860  and  1867  and  of  sundry  civil  act  of  Maroh  3, 1893. 

(See  Appendix  H  12.) 

13.  Chester  River ^  Maryland^  from  Crumpton  to  Jones  Landing, — ^This 
river  is  a  tidal  stream  40  miles  long,  forming  the  boundary  line  between 
Kent  and  Queen  Anne  counties,  Eastern  Shore  of  Maryland,  and  flows 
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into  Chesapeake  Bay.  It  is  navigable  for  vessels  drawing  6  feet  of 
water  at  low  tide  as  far  as  Ornmpton,  about  33  miles  above  the  mouth. 
The  least  depth  of  water  within  the  last  7  miles  of  the  river  is  3  feet. 
At  Crumpton  the  average  rise  of  the  tide  is  2.1  feet.  A  short  distance 
from  this  town  several  shoals  have  j)reviou8ly  been  improved  by  the 
United  States. 

The  existing  project  for  improvement  is  for  a  6-foot  low-water  chan- 
nel 60  feet  wide  from  Crumpton  te  Jones  Landing,  a  distance  of  6^ 
miles,  at  an  estimated  cost  of  $12,750. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  $3,088.58  had 
been  expended,  resulting  in  improving  the  existing  channel  for  about 
4  miles  above  Crumpton,  by  dredging  a  number  of  shoals  wliich 
obstructed  the  channel. 

During  the  past  fiscal  year  the  channel  was  dredged  for  an  addi- 
tional length  of  3,083  feet,  and  about  1 J  miles  of  the  river  remains  to  be  * 
dredged.    A  number  of  sailboats  carrying  grain  and  other  farm  prod- 
ucts have  commenced  to  make  regular  trips  from  the  head  of  the 
improved  channel. 

July  1,  1»<92,  balance  unexpended $1,903.77 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

4, 903. 77 
June  30,  1893,  amount  expended  during  fiscal  year 4, 861. 77 

July  1,  1893,  balance  unexpended 42. 00 

{Amount  (estimated)  recjuired  for  completion  of  existing  project 4, 750. 00 
Amounttliat can beprohtablyexpendedin fiscal yearen(TiugJune30,1895      4,  750. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  H  13.) 

14.  ChoptanJc  River^  Maryland. — Before  improvements  were  begun  ini 
1879  the  depth  of  water  in  the  channel  between  Denton  and  Greensboro- 
varied  irom  2  to  8  feet  at  low  water.  IN^avigation,  carried  on  by  small 
.sailing  vessels,  extended  only  to  3  miles  above  Denton;  upon  the  re- 
maining 6  mileSy  to  Qreensboro,  all  freight  had  to  be  transported  upon 
scows. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low-water 
channel  75  feet  wide,  the  estimated  cost  being  $79,000.  The  project  was. 
adopted  the  same  year.  Since  that  time  the  channel  has  been  dredged, 
at  various  points  to  depths  of  6,  7,  and  8  feet,  and  for  a  width  of  40  feet 
only.  Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  $37,795.28 
had  been  expended  between  Denton  and  Greensboro,  resulting  in  a  con- 
tinuous channel  not  less  than  40  feet  wide  and  over  6  feet  deep,  except 
a  section  1|  miles  in  length,  which  had  previously  been  dredged  to  5- 
feet  only. 

During  the  past  fiscal  year  $10,204.72  was  expended.  The  channel' 
was  widened  to  the  approved  width  of  75  feet,  beginning  at  Greensboro- 
and  endiQg  near  the  Brick  Mills,  a  distance  of  about  4  miles.  At  such* 
poi.  ts  where  the  existing  depth  was  less  than  8  feet  the  dredging  was- 
done  to  7  J  feet  at  mean  low  water.  The  dredged  channel  shows  no  signs . 
of  deterioration.  During  the  past  six  years  a  steamboat  has  run  regu- 
larly between  Baltimore  and  Greensboro. 

July  1, 1892,  balance  unexpended $7,204.72* 

Amount  appropriated  by  act  approved  July  13;  1892 3, 000. 00  • 

10, 204. 72 
June  30^  1893, amount  expended  during  fiscal  year 10, 204. 72: 
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{Amount  (estimated)  required  for  completion  of  existing:  project $20, 000. 00 
Amount  that  can  be  profitably  exx)euded  in  fiscal  year  ending  June  30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  14.) 

15,  La  Trappe  River ^  Maryland, — ^Tliis  river,  formerly  called  Dividing 
Creek,  is  in  Talbot  County,  Eastern  Shore  of  Maryland,  and  flows  into 
tbe  Cboptank  River,  one  of  tbe  larger  tributaries  of  Chesapeake  Bay. 
It  is  about  3  miles  long,  and  has  no  fresh-water  inflow  at  the  head,  and 
was  originally  only  4  ieet  deep.  The  entrance  to  the  river  was  seri- 
ously obstructed  by  several  shoal  bars,  with  a  least  depth  of  9  feet  in 
the  narrow  channel,  which  was  very  tortuous  and  about  one-half  of  a 
mile  long.    The  average  rise  of  the  tide  is  1.5  feet. 

Previous  to  the  adoption  of  the  present  project  the  sum  of  $5,333.50, 
raised  by  private  subscription,  had  been  expended  in  dredging  at  the 
head  of  the  river  and  at  the  bar  at  the  mouth.  The  average  depth  in 
the  river  was  thereby  increased  to  8  feet  and  the  channel  at  the  mouth 
was  somewhat  widened. 

The  present  project  for  improvement,  which  was  proposed  in  a  report 
on  a  survey  made  in  1891,  provides  for  a  channel  160  feet  wide  and  11 
feet  deep  across  the  bar  at  the  mouth  and  for  a  channel  75  feet  wide  and 
8  feet  deep  at  mean  low  water  inside  the  river  as  far  as  Trappe  Landing, 
situated  at  the  head  of  navigation.    The  estimated  cost  is  #7,250. 

An  appropriation  of  $2,500  was  made  for  this  work  by  the  river  and 
harbor  act  approved  July  13, 1892. 

During  the  fiscal  year  ending  June  30, 1893,  the  channel  across  the 
bar  at  the  mouth  of  the  river  was  dredged  under  the  flrst  appropria- 
tion made,  resulting  in  increasing  its  width  to  100  feet  and  its  depth  to 
11  feet  at  mean  low  water.  This  channel  is  of  great  benefit  to  the 
steamers,  which  generally  enter  and  leave  the  river  during  the  night- 
time. 

Amount  appropriated  by  act  approved  July  13,  1892 $2, 600. 00 

June  30;  1893,  amount  expended  during  fiscal  year 2, 496. 30 

July  1, 1893,  balance  unexpended 3. 70 

...      4,-70.00 
1895      4, 750. 00 

, J ^"and 

\    barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  15.) 

16,  Waricick  River^  Maryland, — This  river,  formerly  named  Secre- 
tary Creek,  is  in  Dorchester  Connty,  Eastern  Shore  of  Maryland,  and 
flows  into  the  Choptank  River,  one  of  the  large  tribntaries  of  Gnesa- 
X)eake  Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh  water 
influx  at  the  head,  and  was  originally  only  4  feet  deep.  The  average 
rise  of  tide  is  1.7  feet. 

Before  the  adoption  of  the  present  project  about  $12,000  had  been 
expended  in  the  improvement  of  this  river,  $6,000  by  the  General  Gtov- 
ernment  and  the  remaining  amount  by  private  parties. 

The  present  project  for  improvement,  which  was  proposed  in  arejMrt 
on  a  survey  made  in  1891,  provides  for  a  channel  100  feet  wide  and  10 
feet  deep  at  mean  low  water  from  the  10-foot  depth  in  Choptank  Biver 
to  Secretary  Landing  at  the  head  of  the  river,  at  an  estimated  cost  of 
$18,000. 

An  appropriation  of  $6,000  for  tliis  work  was  made  by  the  river  and 
harbor  act  approved  July  13, 1892. 
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During  the  fiscal  year  ending'  June  30, 1803,  4,400  feet  of  tlie  channel, 
as  approved,  was  completed,  beginning  in  the  Clioptank  liiver  outside 
the  mouth  of  the  river,  and  part  ol  the  turning  basin  at  Secretary 
Landing  was  deepened  to  10  feet.  The  obstnujtions  at  the  entrance, 
which  formerly  seriously  impeded  navigation  during  low  tides  and  high 
northwesterly  winds,  are  now  removed,  but  the  cliannel  inside  the  river 
remains  to  be  improved. 

Amount  appropriated  by  act  approved  July  13,  1892 $6, 000. 00 

June  30,  1893,  amount  expended  during  fiscal  year 5,  991. 23 

July  1,  1893,  balance  unexpended 8. 77 

{Amount  (estimated)  required  for  completion  of  existing  project 12,  600. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  16.) 

17.  Cambridge  Harbor^  Maryland, — ^The  entrance  to  this  harbor  had 
originally  a  depth  of  water  of  only  4  J  feet  at  low  tide.  Within  the  har- 
bor the  depth  was  about  3  feet  upon  an  average.  During  strong  north- 
westerly winds  vessels  drawing  over  3  feet  of  water  could  not  cross 
the  bar.  The  local  commerce  was  carried  on  by  a  limited  number  of 
small  sailing  vessels  and  one  steamer  of  light  draft. 

Previous  to  1871  the  citizens  of  Cambridge  expended  $7,500  in  dredg- 
ing the  harbor.  In  that  year  the  General  Government  began  improve- 
ments under  a  project  completed  in  1879,  resulting  in  a  channel  100 
feet  wide  across  the  bar  8  feet  in  depth,  certain  portions  of  the  inner 
harbor  being-dredged  to  the  same  depth  at  the  same  time.  The  amount 
expended  under  this  project  was  $32,500. 

A  new  project,  based  upon  a  survey  made  in  1887,  was  adopted  in 
1888,  providing  for  a  channel  12  feet  deep  at  low  water,  having  a  width 
of  150  feet  from  the  Choi3tank  River  to  the  railroad  wharf,  and  for 
dredging  the  inner  harbor  to  a  depth  of  10  feet  below  and  of  8  feet 
above  the  bridge,  at  an  estimated  cost  of  $17,736.00.  At  the  close  of 
the  fiscal  year  ending  June  30,  1892,  $4,927.44  had  been  expended, 
resulting  in  a  channel  12  feet  deep,  having  a  width  of  88  feet  at  the 
bar  at  the  entrance  and  22  feet  inside  the  harbor  as  far  as  the  railroad 
wharf. 

During  the  fiscal  year  ending  June  30, 1893,  a  portion  of  the  availa- 
ble funds  was  expended  in  completing  tlie  12-foot  channel  as  proposed 
and  in  dredging  the  area  of  the  inner  harbor  below  the  bridge  to  a 
depth  of  10  feet  at  mean  low  water.  Operations  were  still  in  progress 
at  the  close  of  the  fiscal  year  and  will  soon  be  completed. 

The  harbor  above  the  bridge  will  be  dredged  as  soon  as  the  width  of 
the  draw  in  the  bridge  is  increased  as  required  by  law,  and  as  the 
available  funds  are  sufficient  to  complete  the  project  nothing  further  is 
recommended. 

July  1, 1892,  balance  unexpended $5, 072. 56 

Amount  appropriated  by  act  approved  .July  13, 1892 7, 737. 00 

12, 809. 56 
June  30, 1893,  amount  expended  during  fiscal  year 1, 101. 45 

July  1, 1893,  balance  unexpended 11, 708. 11 

July  1, 1893,  outfltanding  liabilities $75.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 4, 503. 62 

4, 578. 62 

July  1, 1893,  balance  available 7,129.49 

(See  Appendix  H  17.) 
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:18.  Broad  Creek  River^  Delaware, — This  river  is  a  tidal  stream  and  a 
tributary  of  the  east  fork  of  the  Naiiticoke  Eiver,  which  flows  into  the 
Chesapeake  Bay.  It  is  wholly  in  the  western  portion  of  Sussex  County, 
Delaware,  its  navigable  length  being  aJ>out  7  miles ^  Laurel^  a  growing 
manufacturing  town,  is  at  the  head  of  navigation. 

Broad  Creek  River,  then  simply  named  Broad  Creek,  has  previously 
been  improved  by  the  General  Government.  Before  improvements 
were  commenced  in  1881  the  low- water  depth  at  Laurel  was  2  feet, 
below  the  town  it  was  in  some  phvces  only  1 J  feet.  At  the  close  of  the 
year  1889,  when  the  original  project  was  completed,  a  channel  6  feet 
deep  at  mean  low  watiCr  and  50  feet  wide  had  been  dredged  from  Bethel 
to  Laurel,  a  distance  of  nearly  3  miles,  and  contributed  towards  raising 
Laurel  to  the  front  rank  of  shipping  points  on  the  peninsula.  The 
cost  of  these  improvements  was  $36,060,  but  the  rapidly  increasing 
commerce  on  the  river  demanded  an  enlargement  of  the  channeL 

The  project  for  improvement  proposed  in  a  report  upon  an  examina- 
tion made  to  comply  with  requirements  of  the  river  and  harbor  act  ap- 
proved September  19, 1890,  provides  for  dredging  a  channd  70  feet  wide 
and  8  feet  deep  at  mean  low  water  from  Bethel  to  the  head  of  navigation 
at  Laurel,  at  an  estimated  cost  of  $16,000. 

An  appropriation  of  $6,000  for  this  work  was  made  by  the  river  and 
harbor  act  approved  July  13, 1892. 

During  the  past  fiscal  year  6,466  feet  of  the  channel  as  approved  has 
been  completed  above  Bethel,  and  navigation  at  several  sharp  turns 
in  this  section  of  the  river  was  thereby  much  facilitated. 

Amount  appropriated  by  act  approved  July  13,  1892 $5, 000. 00 

J  ane  30,  1893,  amount  expended  during  fiscal  year 4, 900. 45 

July  1, 1893,  balance  unexpended 09.66 

Amount  (estimated)  required  for  completion  of  exintin^  project 10,000.00 

Amount  that  can  boprotitablyexpendediu  fiscal  year  ending  June30, 1895    10, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3, 1^. 

(See  Appendix  H  18.) 

19.  Wicomico  River ^  Marylnnd, — The  original  depth  in  the  rivernear 
Salisbury,  at  the  head  of  navigation,  did  not  exceed  18  inches  before 
improvements  were  begun  in  1872.  Under  the  project  made  that  year, 
and  completed  in  1885,  $50,000  was  expended,  resulting  in  a  channel  7 
feet  deep  at  mean  low  water  and  from  75  to  100  feet  wide  at  and  just 
below  Salisbury. 

The  present  project  for  improvement,  necessitated  by  the  increased 
business  of  the  port,  was  submitted  in  a  report  ui)on  a  survey  of  the 
river  made  in  1889,  and  was  adopted  in  1890.  It  provides  for  a  channel 
9  feet  deep  at  mean  low  water  and  100  feet  wide  from  near  Fruitland 
Wharf  to  the  drawbridge  at  Salisbury,  a  distance  of  nearly  2  miles^at 
an  estimated  cost  of  $23,200. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1892,  $10^88.10 
had  been  expended  and  a  cut  about  30  feet  wide  and  9  feet  deep  had 
been  dredged  for  a  distance  of  9,250  feet,  which  was  of  great  benefit  to 
the  larger  schooners  which  enter  the  river. 

Nothing  was  done  during  the  past  fiscal  year.  A  contract,  to  be 
completed  by  May  30, 1894,  has  been  made  for  the  expenditure  of  the 
available  funds. 


!VB8  AMD  ] 


KBOE  rHPBOTBMKNTB. 


^Bjnljr  1, 1892,  btiliiiii.-e  iint>):]icnit«l $7(iS.!Ni 

^^KAmount  sppruiinutMl  by  act  upprcivcitJiily  ['^,  ISirj ti,500.(>0 

^B  7, 3H)<,  96 

^BjnneSO,  1883,  Hmuiinl  expended  ituring  flscal  fMir 306.89 

^Bjnl;rl,  ISM,  bBlaiiPO  uaexpcDiled 7,063,07 

^^rjnljr  1,  1893,  amount  covered  by  uniMimpletoil  cotilracta 7,062.07 

^H  f  Amount  (nstimaled)  required  for  oompletion  of  exUtine  project 6,700.00 

^V  jAmonnttWcanb«proliUi1ilyeKpeD<tu(1in<iHoal]rearrniIiugJmto30, 1895     6,700.00 
^^B  ]  Siibniitted  in  DompUaDCH  with  TDciuiretneiita  nf  eeutious  3  of  Hver  and 
^B   L    harbor  acts  of  18CH  and  18fi7  and  of  snudry  civil  aut  of  March  3, 1893, 
H     (Soe  Appendix  U  19.) 

^^      20.  Manokin    River,    Maryland, — Before    improvemcDts   were  com- 
'       meaced  in  IS9I,  tlie  deptti  of  water  at  tlie  mouth  of  tlie  river,  at  tbe 

Bo-called  "Miid  Flats,"  was  betweun  1  and  2  fe*it  at  low  tide.    These 

flats  are  nearly  3  miles  wide,  and  made  navigation,  escei>t  at  high 
^^  water,  impossible,  thereby  rendering  the  upper  part  of  the  river,  which 
^nbas  a  very  fair  depth  and  width,  abno.st  useless  tor  ext-ensive  shipping 
^^^mi'poses.  The  average  rise  of'tbe  tide  at  the  Hats  is  2.6  feet. 
^f^  The  adopted  project  for  improvement  is  for  a  channel  6  feet  deep  at 
^^  mean  low  water  and  100  feet  wide  from  Locust  I'oint  to  Sharp  Point, 

embracing  the  section  called  the  "  Mud  Flats,"  at  an  estimated  cost  of 

$30,000. 

Up  to  the  close  of  the  fiscal  year  ending  Jnne  .30, 1892,  $7,370.92  had 

been  expended  and  the  proposed  cnt  atToss  the  mnd  flats  had  been 

made  ior  a  w4dtli  of  30  feet  and  to  a  depth  of  5  feet  at  low  tide,  which 

opened  the  river  for  navigation  dming  low  tide. 
^_  Dnnng  the  past  fiscal  year  an  additional  cut,  30  feet  wide,  was 
^Ldredged.  adjoining  the  first  cat  at  the  mud  flats,  and  this  cut  and  por- 
^Mions  nf  the  old  cut  wliicli  had  shoaled  were  made  6  feet  deep  at 
^Vmean  low  water.  Several  sharp  i»oint.s  in  the  upper  river,  above  Sharp 
^^  I'oint,  were  also  removed  and  navigation  upon  the  whole  river  at  low 

tide  waa  thereby  Rreatly  facilitated. 

I         July  1, 18113,  balance  unexpended 1139.08 

^^  Ainunnt  appropriateii  by  not  approved  Jnly  13, 1833 7,500.00 

^h  7,  <t29. 08 

^^Mniie30,l^ftmuunt  expended  during  liBi-nl  year 6,989.13 

^'july  1,1893,  balance  unexpended 639.95 

i Amount  (OBtimated)  required  for  completion  of  ^xistin^  pnijeut 15,000,00 
Amount  tbatcanbeprontabl^eipandedinAsualyeivr  ending  JuneSO,  1895    10,000,00 
Submitted  in  oninplianca  with  requirenieota  of  ReutionsS  of  river  and 
harbor  acts  nf  IStiS  and  1867  and  of  sundry  civil  avt  of  Marob  3, 1893. 
(See  Appendix  H  1^.] 

31.  Otwneock  Harbor,  Virginia. — Onancock  Harbor,  or  Onancock 
Biver,  is  about  o  miles  long  and  flows  through  a  portion  of  Accomau 
County,  Va.,  into  Clicanpeake  Bay.  The  original  depth  at  the  head 
of  the  river  was  i  feet  at  mean  low  water,  and  at  the  mouth,  which  is 
obstructed  by  a  wide  bar,  it  was  5  feet.  The  average  rise  of  the  tide 
J8  2  tleet. 

During  the  years  1880  and  1881  $8,000  waa  expended  in  dredging  a 
channel  100  feet  wide  across  the  bar  to  a  depth  of  8  feet  at  mean  low 
■  water  and  in  dredging  the  slioala  at  Onancock  and  above  Wise  Baint 
'  D  a  depth  of  7  feet.    The  iinprovemeuts  were  of  great  benefit  to  ship- 
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ping  at  the  time,  but  subsequently  the  channel  at  the  bar  filled  up 
again  to  nearly  its  original  depth. 

Tlie  present  project  for  improvement,  adopted  in  1890,  provides  for 
an  8-foot  low-water  channel  300  feet  wide  at  the  outer  bar  and  200  feet 
wide  at  the  inner  bar,  called  the  "Middle  Ground.^^  The  estimated  cost 
is  $12,511.  At  the  close  of  the  fiscal  year  ending  June  30, 1892,  $5,905.19 
had  been  expended  and  a  channel  of  one  half  the  proposed  width  had 
been  dredged  at  both  bars  to  a  depth  of  8  feet. 

A  contract  has  been  made  for  the  expenditure  of  the  appropriation 
of  $0,511,  made  July  13,  1892,  in  dredging  the  remaining  width  of  the 
channel,  and  it  is  expected  that  the  contract  and  project  will  be  com- 
pleted by  December  31,  1893. 

Nothing  further  is  recommended. 

July  1,  1892,  balance  iinoxpoiided $94.81 

Ambnnt  appropriated  by  act  approved  July  13, 1892 6, 511. 00 

6, 605. 81 
June  30,  1893,  amount  expended  during  fiscal  year 26. 21 

July  1,  1893,  balance  unexpended 6,579.60 

J uly  1,  1893,  auiount  covered  by  uncompleted  contracts 6, 579. 60 

(See  Appendix  H  21.) 

22,  Harbor  and  approaches  at  Cape  Charles  City,  Va, — ^This  harbor 
is  an  artificial  rectangular  basin  of  about  10  acres  area,  originally 
excavated  to  a  depth  of  12  feet  just  back  of  the  shore  of  Chesapeake 
Bay  about  12  miles  north  of  Cape  Charles.  It  is  in  Northampton 
County  and  forms  the  shore  terminus  of  the  New  York,  PhUadelphia 
and  Norfolk  Railroad,  transfer  of  passengers  and  freight  being  made 
by  boat  to  and  from  Norfolk,  Va.  The  tide  rises  on  an  average  2.6 
feet. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1889  i)rovides  for  dredging  the  harbor  to  a  depth  of  14  feet  and  the 
entrance  theretx)  and  the  channels  in  Cherrystone  Inlet  and  across  Cher* 
rystone  Bar  to  a  depth  of  16  feet  below  mean  low  water,  the  width  at 
the  inlet  and  bar  to  be  100  and  200  feet,  respectively,  and  for  protective 
works  of  stone  at  the  entrance.  The  estimated  cost  of  the  project  is 
$142,340. 

The  dredging  project  was  adopted  in  1890,  and  at  the  end  of  the  fiscal 
year  ending  June  30,  1891,  $21,070.89  had  been  expended  in  dredging 
about  one-half  of  the  area  of  the  harbor  to  a  depth  of  14  feet,  in  widen- 
ing the  channel  in  the  entrance  and  deepening  it  to  16  feet,  and  in 
removing  part  of  a  shoal  in  Cherrystone  Inlet  about  a  mile  below  the 
harbor  to  the  same  depth.  The  improvements  were  at  the  time  of  great 
benefit  to  the  large  class  of  vessels  that  daily  leave  and  enter  the 
harbor. 

The  appropriation  of  $10,000  made  July  13, 1892,  is  still  unavailable, 
as  the  owners  of  the  harbor  have  not  yet  made  any  decision  with  regard 
to  accepting  the  provisions  of  the  act,  and  nothing  therefore  was  done 
during  the  i)ast  fiscal  year. 

The  dredged  channel  is  reported  as  shoaling  again,  especially  at  the 
harbor  entrance,  which  needs  i)rotective  works. 

July  1, 1892,  balance  imexpendrd $2,654.44 

Amount  apx)rox)riated  by  act  approved  J  uly  13, 1892 10, 000. 00 

12,654.44 

June  30,1893,  amount  expended  during  fiscal  year 765.87 

July  1, 1893,  balance  uuexponded 11,888.07 
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{Amonnt  (estimated)  required  for  completion  of  existing  project $10, 400. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    10,  400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  22.) 

23.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,— Daring  June,  1893,  preparations  were  begun  for  the  removal  of 
the  wreck  of  the  tug  Charles  Lea,  in  Mispillion  Kiver,  Delaware,  under 
the  provisions  of  the  act  of  June  14,  1880,  at  an  estimated  cost  of  $150. 
(See  Appendix  H  23.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVEB  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
a<5t  of  July  13, 1892,  were  made  by  the  local  engineer,  William  F.  Smith, 
United  States  Agent,  Major  of  Engineers,  U.  S.  Army,  retired,  and 
reports  thereon  were  submitted  through  the  division  engineer.  Col. 
William  P.  Craighill,  Corps  of  Engineers. 

1.  Mouth  of  St.  Jones  River j  Delaware. — Maj.  Smith  submitted  re- 
port of  examination  under  date  of  September  20, 1892.  It  is  his  opin- 
ion and  that  of  the  division  engineer,  concurred  in  by  this  office,  that 
St.  Jones  Eiver  is  worthy  of  improvement  to  the  extent  of  redredging 
the  mouth.  No  further  survey  is  necessary  for  preparation  of  project 
and  estimate  of  cost  of  improvement.  The  report  was  transmitted  to 
Congress  and  printed  in  House  Ex.  Doc.  No.  34,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  H  24.) 

2.  For  inland  waterway  connecting  tlie  Mispillion  and  Broadkiln  rivers, 
Delaware,  so  as  to  reopen  the  navigation  of  Cedar,  8l<iughter,  and  Frivie- 
hooh  creeks. — Maj.  Smith  submitted  report  of  examination  under  dat^of 
August  li,  1892.  It  is  his  opinion  and  that  of  the  division  engineer, 
concurred  in  by  this  office,  that  the  locality  is  not  worthy  of  improve- 
ment. The  report  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  86,  Fifty-second  Congress,  second  session.  (See  also  Ap- 
pendix H  25.) 

3.  Pocomoke  River,  Maryland,  with  a  view  of  uniting  its  waters  tcith 
the  waters  of  Synepuxent  Bay,  at  a  point  above  Snow  Hill. — Maj.  Smith 
submitted  report  of  examination  under  date  of  August  16,  1892.  It  is 
his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
office,  that  the  route  is  worthy  of  improvement.  The  cost  of  a  survey 
necessary  for  preparation  of  project  and  estimate  of  cost  of  improve- 
ment is  estimated  at  $800.  The  report  was  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  No.  94,  Fifty-second  Congress,  second 
session.    ^See  also  Appendix  H  26.) 

4.  N'anttcoke  River,  Delaware. — Maj.  Smith  submitted  report  of  ex- 
amination under  date  of  August  4, 1892.  It  is  his  opinion  and  that  of 
the  division  engineer,  concurred  in  by  this  office,  that  the  river  is 
worthy  of  improvement.  The  cost  of  a  survey  necessary  for  preparation 
of  project  and  estimate  of  cost  of  improvement  is  estimated  at  $500. 
The  report  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 
No.  120,  Fifty-second  Congress,  second  session.  (See  also  Appendix 
H27.) 

5.  Black  Walnut  River,  at  the  mouth  of  Oreat  Choptank  River,  Mary- 
la/nd. — ^Maj.  Smith  submitted  report  of  examination  under  date  of  Sep- 
tember 1, 1892.  It  is  his  opinion  and  that  of  the  division  engineer, 
coQCorred  in  by  this  office,  that  the  harbor  is  not  worthy  of  improve- 
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mciit  by  the  General  Government.  The  report  was  transmitted  to 
CongroHS  and  printed  as  House  Ex.  Doc.  No.  69,  Fitty -second  Congress, 
se(*,ond  session.    (See  also  Appendix  H  28.) 

IMPROVEMENT  OF  PATAPSCO  RIVER  AND  BALTIMORE  HARBOR,  MART- 
LAND,  AND  JAMES  RIVER,  VIRGINIA. 

These  works  were  in  the  charge  of  Col.  William  P.  Craighill,  Corps 
of  Engineers. 

i.  ratapsco  River  and  channel  to  Baltimore,  Md. — ^The  depth  of  this 
channel  lias  by  successive  steps  been  increased  from  17  feet  at  mean  low 
water  to  27  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  project  of  improvement  first  adopted  and  commenced  in  October, 
lrtn.S,  had  for  its  object  to  give  a  channel  22  feet  deep  at  mean  low  water, 
with  a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon,  with  a  width  of  channel  ranging  from  250  to  400  teet. 

This  channel  was  completed  in  1874,  important  changes  of  position 
having  been  given  to  a  portion  of  it  by  which  the  distance  was  materi- 
ally lessened  and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  was  to  permit  the  approach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from  22J  to  23  feet,  and  at 
ordinary  high  water  of  vessels  drawing  24  and  24 J  feet.  Later  the  pro- 
ject had  in  view  a  depth  of  27  feet  at  mean  low  water,  with  a  width  of 
GOO  feet,  to  allow  the  entrance  and  departure  of  the  largest  vessels. 

Up  to  June  30, 1892,  the  United  States  had  expended  $2,932,517.01. 
The  city  of  Baltimore  and  the  State  of  Maryland,  chiefly  the  former, 
have  also  contributed  to  the  same  object  more  than  f  500,000.  The 
<^xpen<liture  up  to  June30, 1893,  by  the  United  States  was  $3,186,215.10. 
The  river  and  harbor  act  of  September  19, 1890,  contained  the  followiug 
important  proviso : 

Provided,  Tliat  Riich  contracts  or  may  bo  desirable  may  be  entered  into  by  the  Sec- 
rotary  of  War  for  the  completion  of  the  existing  project,  or  any  part  of  same,  to  be 
paid  fur  as  appropriations  may  from  time  to  time  be  made  by  law. 

As  soon  as  possible  thereafter  a  contract  was  made  with  the  Ameri- 
can Dredging  Company  for  the  completion  of  the  improvement.  The 
work  was  very  vigorously  prosecuted  and  satisfactorily  finished  in  De- 
cember, 1892.  The  total  amount  of  material  removed  and  redeposited 
under  the  contract  wjis  (>,219,179  cubic  yards. 

The  channel  is  now  600  feet  wide  with  a  depth  of  27  feet  at  mean  low 
water,  the  width  being  niu<»h  greater  at  the  turns. 

Of  course  this  channel  will  require  repairs  from  time  to  time,  like  all 
artificial  highways.  The  latest  experience  and  a  restudy  of  the  condi- 
tions of  the  case  c^onfirm  the  opinion  and  estimate  made  some  years 
ago  that  the  maintenance  of  the  channel  after  completion  will  require 
•the  annual  expenditure  of  $50,000.  This  is,  however,  a  small  sum 
when  contrasted  with  the  great  gain  to  Baltimore  and  her  dei>endent 
interests,  as  well  as  in  revenue  to  the  United  States  Treasury,  by  the 
increase  of  the  depth  from  17  to  27  feet  at  low  water,  which  means  the 
introducti(m  of  many  lines  of  deep  ocean  steamers  to  Eurox>ean  and 
other  foreign  and  domestic  ports  within  the  past  twenty  years,  whereas 
there  were  none  before  of  any  importance.  The  expense  of  repairs  is 
increased  if  they  are  not  regularly  and  systematically  made.  The 
channel  to  Baltimore  was  finished  in  1892  to  a  depth  of  27  feet  at  mean  \ 
low  water.    This  depth  can  not  be  maintained  except  with  occasional  | 
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work  in  the  nature  of  repairs.  Ko  appropriation  was  made  for  such 
work  in  the  year  ending  June  30,  1894,  and  no  dredging  can  therefore 
be  done.  The  appropriation  now  asked  for  is  consequently  for  two 
years.  The  present  small  balance  is  held  for  an  extraordinary  contiii- 
gency  and  necessary  surveys  after  the  completion  of  the  work.  These 
surveys  are  now  in  progress. 

July  1,  1892,  balance  unexpended $66,310. 15 

Amount  appropriated  by  sundry  civil  act  approved  August  5,  1892 208, 000. 00 

274, 310. 15 
June  30,  1893,  amount  expended  during  fiscal  year 253, 698. 09 

July  1,  1893,  balance  unexpended 20,612.06 

July  1,1893,  outstanding  liabilities 800.00 

July  1,  1893,  balance  available 19,812.06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  1 1.) 

2.  Channel  to  Curtis  Bay  in  Patapsco  River j  Baltimore  Harbor,  Mary- 
land.— The  river  and  harbor  act  of  1892  contained  the  following  item: 

Improving  Patapsco  River,  Baltimore  Harbor,  Mar^lai^d:  For  dredging  a  chan- 
nel 150  feet  wide  at  bottom  and  of  a  depth  of  27  feet,  mean  low  water,  from  the 
main  ship  channel  to  Curtis  Bay,  in  accordance  with  recommendation  of  Col.  William 
P.  Craighill,  Corps  of  Engineers,  submitted  December  13,  1890,  $28,000. 

The  total  estimated  cost  of  the  improvement  was  $85,000.  The  first 
appropriation  of  $28,000  has  been  expended  in  dredging  to  a  depth  of 
25  feet  at  low  water.  The  work,  under  a  contract  with  the  National 
Dredging  Company,  was  commenced  in  November,  1892,  and  after  con- 
siderable interruption  by  ice  and  severe  weather,  was  satisfactorily 
completed  in  May,  1893.    The  channel  is  made  150  feet  wide. 

Amount  appropriated  by  act  approved  July  13, 1892 $28, 000. 00 

Jane  30, 1893,  amount  expended,  during  fiscal  year 28, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 57, 000. 00 

Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895    57, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  I  2.) 

3.  James  River,  Virginia. — ^When  the  improvement  of  the  James 
River  was  regularly  undertaken  by  the  Government  the  navigation 
was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges,  and 
by  otlier  obstructions  put  into  the  river  during  the  late  war  to  prevent 
the  national  fleets  from  approaching  too  close  to  Eichmond. 

There  were  also  other  natural  obstructions.  Rockett  Reef  and  Rich- 
mond Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  Warwick 
Bar  to  Richmond  the  channel  was  crooked  and  obstructed  by  danger- 
ous rocks  and  ledges.  The  Dutch  Gap  Cut-ofl:*  was  not  then  open  and 
the  river  was  in  a  i)Oor  condition  as  regards  its  availability  for  com- 
mercial purposes. 

The  original  project  of  improvement  was  to  secure  a  depth  of  18  feet 
at  full  tide  (corresponding  to  about  15  feet  at  low  tide)  to  Richmond, 
with  a  channel  width  of  180  feet.  This  project  had  reached  an  ad- 
vanced state  of  progress  when  Congress,  by  act  approved  July  5, 1884, 
adopted  another  lookjing  to  22  feet  at  mean  low  tide  from  the  sea  to 
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Riclimoiid,  the  width  to  be  400  feet  from  the  sea  to  City  Point,  300  firom 
tlience  to  Drewry  Bhiff,  and  200  feet  from  thenee  to  Richmond. 

The  total  amount  exi)ended  on  this  river  by  the  United  States  up  to 
June»30,  1892,  was  $1,320,408.19,  which  includes  the  sum  of  $589,523.04 
expended  since  the  new  project  was  entered  upon  to  give  a  depth  of 
22  feet  at  mean  low  water.  The  condition  of  the  river  June  30,  1892, 
is  shown  by  the  table  below,  tlie  depths  being  given  at  mean  low  water, 
as  also,  for  comparison,  the  depths  in  1870  before  the  improvement  was 
begun,  with  a  channel  width  not  less  than  80  feet. 


1870.   I    1802. 


Feet.  Fcft. 

7       ■        13.8 
7      <        15 
ri.4  !        15.4 


From  the  city  to  Kichmond  Bar 

Over  Richmond  Bar  and  Kandolph  Flats 

From  Jlandolpli  Flats  over  Warwick  Bar 

From  Warwick  Bar  to  City  Poiut  (least  in  Tronts  Ileacli) :        7      i      *15.5 

JYom  City  Point  to  the  sea j      14.8  |       17 

*Trent»  Keach  is  now  avoided  by  Dutch  Gap  Cut-off. 

The  amount  expended  in  the  year  ending  June  30, 1893,  has  been 
$62,467.09. 

The  work  has  progressed  satisfactorily  during  the  year.  The  most 
expensive  and  tedious  part  of  the  imi)rovement  is  near  the  city  of  Rich- 
mond, where  the  depth  of  water  is  least,  and  much  of  the  material  to  be 
removed  to  give  greater  depth  is  rock.  When  the  material  is  such  that 
an  increase  of  velocity  given  by  contracting  and  reguhiting  works  can 
remove  it  and  thus  obtain  and  then  maintain  the  required  depth  these 
works  have  been  successful  and  the  results  good.  The  conditions  are 
now  sucli  that  the  best  results  can  be  obtained  from  liberal  appropria- 
tions. 

In  tlie  fiscal  year  two  principal  contracts  have  been  in  force,  the  first 
with  Mr.  C.  D.  Lnnghorne,  which  was  completed  in  November,  1892: 
the  other  with  Mr.  John  A.  Curtis,  dated  October  15, 1892,  is  to  be 
comi)leted  December  1,  1894. 

Under  Mr.  Langhorne's  contract  there  were  removed  between  July 
1  and  November  12, 1892,  10,786  cubic  yards  of  disintegrated  rock  and 
1,910.9  cubic  yards  of  solid  rock  from  the  channel  above  Goodes  liocks, 
944.8  cubic  yards  of  solid  ro(!k  from  Goodes  Rocks  cut  and  2,909.9 
cubic  yards  of  sand,  437.2  cubic  yards  of  loose  stone,  and  some  timber 
from  Warwick  Bar. 

The  work  required  under  the  new  contract  with  Mr.  Curtis  includes 
the  enlargement  of  the  channel  between  Richmond  city  limits  and 
Goodes  Rocks  to  not  less  than  80  feet  wide  and  18  feet  deep;  theividen- 
ing  of  Goodes  Rocks  cut  to  80  feet,  and  the  channel  through  Richmond 
Bar  to  80  feet  by  18  feet;  the  deepening  of  Dutch  Gap  Cut-off  to  25  feet 
for  100  feet  of  its  width,  and  redredging  and  enlarging  the  channels  at 
Harrisons  Bar  and  Goose  Hill  Flats  to  200  by  18  feet.  In  works  of 
regulation  the  wing  dams  on  Richmond  Bar  and  from  Warwick  Bar  to 
Drewry  Bluff,  are  to  be  extended  to  new  lines  of  contraction,  and  wing 
dams  constructed  for  the  first  time  in  Wards  Reach,  Willis  Reach,  and 
at  Curies.  Two  of  the  wing  dams  at  Yarina,  built  in  1880  and  short- 
ened by  the  freshet  of  1886,  are  to  be  restored,  and  new  wing  dams 
constructed  on  the  right  bank  covering  the  whole  length  of  the  shoal, 
to  produce  further  contraction  and  scour  out  the  channel  300  by  22 
feet,  required  by  th(^  project  of  1884.  The  openings  in  training  walls 
below  Richmond  Bar  and  in  Kingsland  Reach  are  to  be  closed* 
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Mr.  Curtis,  in  the  fiscal  year  1893,  has  done  the  following  work: 


Ciil.io  ^"^'**'      '      ^"^*^*      '      C"^*" 


Locality.  IvanH earth  ^'"'*'^'""'*"     y"''*^'*  «"f^    yards  solid 

^       *  \Av.        I       rock.  rock. 


Richmond  to  Stearns  Dike :  472.9 

Goodeii  Kockn 5.0 


12.1. 8 


12, 264. 6  I  142. 4 


2.:i  91.4  6.5 


Kichnioiid  Bar I4,8;w.  G,        1,159.8  1        4,021.9  89.! 


r|« 


I'otal 15.308.5  1.285.9'      16,377.9  i  218.0 


447.0  linear  feet  of  training  wall   (openings  at  Kingsland);  2,823.5  linear  feet  of 
wing  damH,  extensions,  and  new  dams. 

The  condition  of  the  channel  June  30,  1893,  is  shown  by  the  follow- 
ing table,  the  depths  being  at  mean  low  water  in  a  channel  not  less 
than  80  feet  wide,  the  minimum  width  boiii^  in  rock. 

re«t. 

From  Richmond  to  Richmond  Bar 13. 8 

Over  Richmond  Bar 15. 0 

From  Richmond  Bar  to  Drewry  BlufV 18. 0 

lYom  Drewry  Bluff  to  City  Point '  15. 5 

From  City  Point  to  Hampton  Roads 17. 0 

The  present  available  dei>th  for  navigation  at  full  tide  is  18J  feet 
from  the  sea  to  Eichmond  Bar,  and  16J  feet  thence  to  city  limits  of 
Richmond. 

When  the  proposed  improvement  is  comi)leted  an  annual  expendi- 
ture of  $20,OiOO  will  be  necessary  for  the  maintonnnce  of  the  channel. 

July  1,  1892,  balance  unexpended $-11,  055. 02 

Amount  appropriated  by  act  approved  July  13,  18i)2 200,  000. 00 

244, 055.  02 
June  30, 1893,  amount  expended  during  fiscal  yvixr 62, 467. 69 

July  1,  1893,  balance  unexpended 181,587.33 

July  1,  1893,  outstanding  liabilities $2, 000. 00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 124,665.89 

126, 665. 89 

July  1,1893,  balance  available 54,921.44 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 336, 070. 45 
Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June 
30,  1895 400,000.00 
Submitted  in  compliance  with  reqnironients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  I  3.) 

4.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion.— Notice  was  received  that  the  schooner  Pinafore  was  sunk  near 
Fort  Carroll,  in  Baltimore  Harbor,  and  was  a  dangerous  obstruction  to 
navigation.  A  buoy  was  promptly  placed  upon  it  by  the  light-house 
inspector.  The  masts  were  removed  and  some  other  of  the  upper 
works.  Under  the  action  of  the  ice  and  waves  the  schooner  sunk  in  the 
mud  so  much  that  when  preparations  were  made  for  her  removal  in  the 
spring  of  1893  it  was  not  found  necessary  to  disturb  her.  (See  Appen- 
dix I  4.) 

*Trent6  Reach,  now  ayoided  by  Dutch  Gap  Cut-off,  had  but  7  feet  in  1870. 
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EXAMINATIONS  MADE  IN  COIitPLlANCB  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,  18y2. 

The  preliminary  examinations  of  South  Branch  of  Patapsco  Rivevj 
from  Craighill  Channel  to  Light  Street  Bridge^  and  of  Middle  Branch  of 
Patapsco  River ^  from  Light  Street  Bridge  to  foot  of  Eutaw  street^  Balti- 
more^ Md  ,  required  by  the  act,  were  made  by  the  local  engineer.  Col. 
William  P.  draighill,  Corps  of  Engineers,  and  report  thereon  was  sub- 
mitted under  date  of  October  7,  1892.  It  is  the  opinion  of  Col.  Craig- 
hill,  concurred  in  by  this  office,  thjit  these  localities  are  worthy  of 
improvement.  No  further  survey  is  needed  for  preparation  of  project 
and  estimate  of  cost  of  improvement.  The  report  wjis  transmitted  to 
Congress  and  printed  as  House  Ex.  Doc.  No.  84,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  1  5.) 

IMPROVEMENT  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  AND  OP 
CERTAIN  RIVERS  IN  MARYLAND  AND  VIRGINIA  ON  WESTERN  SHORE 
OF   CHESAPEAKE  BAY. 

This  district  was  in  the  charge  of  Maj.  Charles  B.  L.  B.  Davis,  Corps 
of  Engineers,  with  Lieut.  George  A.  Zinn,  Corps  of  Engineers,  under 
his  immediate  orders;  Division  Engineer,  Col.  William  P.  Craighill, 
Corps  of  Engineers. 

1.  Potomac  River  and  Anacostia  River  at  Washir^tonj  D.  C. — Before  the 
commencement  of  this  improvement  the  channel  to  Georgetown,  D.  0., 
was  narrow  and  crooked,  and  had  not  sufficient  depth  to  meet  the  needs 
of  commerce.  Vessels  drawing  16  feet  frequently  grounded  at  high  tide 
above  Long  Bridge,  and  frequent  dredging  was  necessary  to  maintain 
even  this  depth.  The  channel  was  of  insufficient  width,  as  the  appropri- 
ations for  dredging  were  too  small  to  provide  for  more  than  a  narrow 
cut  through  the  bar.  The  Washington  Channel  was  narrow  and  shoal 
and  inadequate  to  the  wants  of  commerce.  Extensive  mud  flats  existed 
along  the  city  front  from  Observatory  Hill  to  a  point  opposite  the  arsenal. 
Below  Long  Bridge  these  flats  were  sepjirated  from  the  city  front  by  the 
Washington  Channel.  The  greater  portion  of  these  flats  was  ex|>osed 
at  low  tide  and  covered  at  high  tide  with  water  polluted  by  the  sewage 
of  the  city.  At  the  foot  of  Seventeenth  street  NW.  a  large  sewer  dis- 
charged directly  upon  the  flats.  These  conditions  rendered  a  portion 
of  the  city  almost  uninhabitable. 

By  act  passed  August  2, 1882,  Congress  adopted  a  project  which  has 
for  its  object  the  improvement  of  the  navigation  of  the  river  by  widen- 
ing and  deepening  its  channels,  the  reclamation  or  filling  of  the  marshes 
on  the  city  front  by  depositing  on  them  tlie  material  dredged  from  the 
channels,  and  the  establishment  of  harbor  lines  beyond  which  no 
wharves  or  obstructions  should  be  built.  The  project  provides  in  detail 
for  such  dei)th  of  channels  as  will  accommodate  the  largest  vessels  that 
can  reach  Arsenal  Pointy  with  such  depth  at  the  wharves  as  will  allow 
vessels  to  receive  full  (cargoes  without  grounding  at  low  water;  for  fiU- 
the  flats  above  Long  Bridge  to  a  height  of  3  feet  above  the  flood  line  of 
1877,  and  the  middle  part  of  the  flats  below  Long  Bridge  to  the  same 
height,  but  sh)ping  each  way  to  a  height  of  6  feet  above  low  tide  at  the 
margin  of  the  till;  that  in  order  to  ])urif"y  the  water  in  the  Washington 
Channel,  which  will  be  cut  ott'  at  its  ui)per  end  from  the  Virginia  or 
main  channel,  a  tidal  reservoir  or  basin  be  established  above  Long 
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^^Priilgp,  tn  W  filli'd  with  water  tmiii  Hie  Virginia  Cliniinel  on  tlll^  liond 
^'tide  uiid  disc'lutrged  into  tbe  Wasliingtoa  Channel  nu  the  eltb. 

'i'LephmalBoeonteuiiiliitPstherebnildingof  Ii(ing  Bridge  witli  longer 
npans  and  fewer  piers  dnring  the  progress  of  tlie  work,  and  tlie  inter- 
ception of  all  sewage  now  diwchargt'd  into  WaKhingfon  ClianiicI  and 
ita  coTiveyanee  to  Jamen  Creek,  but  neither  the  petonstmrtion  of  tbe 
bridge  nor  the  building  of  the  iutercejiting  sewer  were  iucluded  in  the 
efitiiuat«  of  the  cost  of  the  improvement. 

The  estimat^^d  tost  of  the  iniprovemnnt  i«.$2,71B,3fl5. 

Up  to  the  close  of  the  fisral  year  181)2  thfl  expenditures  agKiotra te4 
*  1,780,31 8.33,  and  the  following  work  had  been  accomplished:  The 
Virgiiiia  Channel  above  Long  Bridge  had  been  deepened  to  20  feer  iit 
[ow  tide  for  a  width  of  from  400  to  fl,">0  feet,  a  part  of  which  has  since 
filled  lip  and  been  redredged  to  a  width  of  250  feet.  The  bar  in  the 
same  channel  below  Lonji  Bridge  had  been  dredged  to  a  deptli  of  20 
feet  and  a  width  of  about  350  feet.  This  part  of  the  Virginia  ('haunel 
has  maintained  itself  to  the  full  depth  originally  dre<lged  or  1i:in  deep- 
ened. The  Washington  Channel  has  been  dredged  to  iideptli  of  liO 
feet  for  a  width  of  350  feet  throngbont  its  entire  length  and  (o  a  depth 
of  12  feet  from  the  20- foot  channel  nearly  to  the  easterly  nnirgiu  of  thfl 
fill,  except  a  Btiiall  area  near  the  Seventh  Street  Wharf.  Thin  cliannel 
for  the  most  part  maintained  itself  until  the  freshet  of  June,  188!'.  «  hen 
considerable  filling  took  place.  The  junction  of  the  Virginiu  and 
W^ashingtuu  channels  had  been  dredged  to  depths  of  20  feet,  1-1  feet, 
and  12  feet.  The  greater  part  of  the  tidal  reservoir  had  been  dredjred 
to  a  depth  of  8  feet.  Alt  the  material  dredged  from  the  river  had 
been  deposited  on  the  flats,  and  of  the  12,(IOl>,000  cubic  yards  esti- 
mated to  be  rgquired  about  9,303,600  had  been  depositJ-d.  The  entire 
area  of  the  flats,  about  6i'l  acres,  iiad  been  outlined,  and  pnwrtieally 
the  entire  area  to  be  reclaimed  had  been  raised  above  overflow  at  oitli- 
nary  liigh  tide. 

The  riprap  foundation  for  the  sea  wall  had  been  put  in  place  around 
the  entire  river  front  of  the  reulaimed  area  and  the  margin  of  the  tidal 
reservoir.  The  constnictiori  of  the  sea  wall,  fitr  the  protection  of  the 
margin  of  the  fill  from  erosion  by  the  waves  and  the  action  of  the  tidal 
currents,  had  been  commenced  and  about  13,840  linear  feet  of  wall  eon- 
Btructed.  The  construction  of  a  dike  on  the  westerly  side  of  the 
Virginia  Channel  above  Long  Bridge,  with  a  view  to  reducing  (he 
deposit  at  that  locality,  was  in  progress.  The  outlet  gates  at  the  tidal 
reservoir  at  the  head  of  the  Washington  Channel  had  been  completed, 
with  the  exception  of  the  railing. 

On  the  Anacostia  River  two  bars  in  the  channel  have  been  dredged 
HO  as  to  secure  20  feet  at  low  tide  from  the  mouth  to  the  navy-yard. 
Harbor  lines  have  been  established  in  accordauce  with  the  project, 

The  coustructiou  of  the  sea  wall  was  resumed  and  4,450  linear  feet 
completed,  making  a  total  of  18,200  linear  feet. 

The  channel  tlirough  the  bar  {cansed  by  the  freshet  of  1880)  in  the 
Virginia  Channel  above  Long  Bridge  has  been  widened  from  200  feet 
to  250  feet,  the  depth  being  20  feet.  This  work  has  given  timely  and 
innterial  relief  to  the  coal  trade  of  Georgetown. 

Work  on  the  training  dike  on  the  west  side  of  this  channel  has  been 
rontinned.  Dredging  has  been  commenced  in  the  Washington  Chan- 
nel and  the  embankments  for  the  deposit  of  the  dredged  material  on 
Bec^tion  JII  have  been  formed, 

On  the  Anacostia  River  the  Navy  Department  has  dredged  a  basin 
'$  feet  deep  and  from  100  to  20U  feet  wide  in  continuation  uf  the  dredg- 
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inff  done  under  the  direction  of  this  Department  in  1891-'92.  No  funds 
have  been  available  for  further  work  on  this  part  of  the  improvement 
during  the  past  year. 

Long  Bridge, — On  June  30, 1892,  the  northerly  end  of  the  Long  Bridge 
across  the  Washington  Channel  had  been  nearly  reconstructed  by  the 
Baltimore  and  Potomac  Railroad  Company  on  plans  approved  by  the 
Secretary  of  War,  the  work  being  incomj)lete  owing  to  the  settlement 
and  movement  of  the  abutments.  The  south  abutment  has  been  rebuilt 
during  the  past  year. 

Reference  is  made  in  the  report  of  the  officer  in  local  charge  to  the 
necessity  of  rebuilding  Long  Bridge.  In  the  event  of  a  freshet  occur- 
ring when  the  Potomac  River  is  full  of  ice  great  damage  is  to  be  ex- 
pected. The  i)iers  of  the  bridge  are  of  such  faulty  construction  that  an 
ice  gorge  would  be  probable,  which  would  cause  the  water  to  back  up 
and  overflow  portions  of  the  city  front  and  through  the  sewers  above 
the  bridge  such  portions  of  the  lower  parts  of  the  city  as  may  be  drained 
by  them.  Creat  damage  was  done  by  the  ft'eshet  of  June,  1889,  but 
greater  damage  may  occur  from  a  freshet  of  lesser  magnitude  if  accom- 
panied by  an  i(*.e  gorge. 

July  1,  1892,  balanco  uncxponded $57,058.63 

Amount  appropriated  by  act  approved  July  13,  1892 200, 000. 00 

257, 058. 63 
June  30,  1893,  amount  expended  during  fiscal  year 63,346.42 

July  1,  1893,  balance  unexpended 193,712.21 

Julyl,  1893,  outstanding  liabilities $4,478.00 

July  1,  1893,  amount  covered  by  uncomjjleted  contracts 122,319.00 

126, 797. 00 

July  1,  1893,  balanco  available 66,915.21 

{Amount  (estimated)  required  for  completion  of  existing  project 681, 365. 00 
Amount  that  can  be  profitably  ex])ended  in  fiscal  year  ending  ,)nue30, 1895  681|  365. 00 
Submitted  in  compliance  with  reiiuirement^  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  1.) 

2.  Oecoqvan  Creek^  Virginia. — Occoquan  Creek  is  a  tributary  of  the 
Potomae  Kiver,  which  it  enters  about  25  miles  below  Washington,  D. 
C.  Navigation  was  obstructed  by  four  bars,  which  were  improvod 
between  1873  and  1880  by  the  expenditure  of  four  appropriations,  aggre- 
gating $25,000,  giving  a  navigable  depth  of  about  6  feet  to  Occoquan. 
the  head  of  navigation,  4  miles  above  the  mouth.  When  the  original 
survey  was  made,  November,  1872,  the  ruling  depths  over  the  several 
bars  were  as  follows:  Lower  Mud,  2.7  feet;  Sand  Bar,  4.0  feet.  Occo- 
quan Bar  does  not  appear  to  have  been  in  existence.  A  narrow  chan- 
nel had  bci^n  dredged  by  the  citizens  at  the  Upx)er  Mud,  having  a 
depth  of  6  feet.  In  compliance  with  the  provisions  of  the  river  and 
harbor  act  of  August  11, 1888,  a  new  survey  was  made  in  1689,  and  the 
condition  of  the  several  bars  found  as  follows: 

Lower  Mud,  about  3.5  miles  below  Occoquan.  This  bar  is  about 
4,000  feet  long  and  had  a  ruling  depth  of  about  3  feet.  The  former 
dredged  channel  had  filled  in. 

Upper  Mud,  about  2.25  miles  below  Occoquan.  Tlie  channel  dredged 
in  1874-'75  was  found  to  have  maintained  its  original  dimensidns,  being 
about  50  feet  wide  and  from  5  to  6  feet  deep. 

Sand  Bar,  about  one-half  mile  below  Occoquan.  The  former  dredged 
channel  had  filled  in,  the  least  depth  being  4.2  feet. 
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Ocooquan  Bar,  a  short  bar  opposite  Occoquau.  The  channel  dredged 
here  had  filled  in,  and  the  least  depth  was  4  feet. 

The  project  for  the  new  improvement  comprises  the  dredging  of  chan- 
nels 6  feet  deep  and  from  1(M)  to  150  feet  wide  through  the  bars,  with 
the  construction  of  such  dikes  as  may  be  required  to  maintain  the  depth 
secured  by  dredging.  The  first  appropriation  for  the  new  work  was 
made  September  19, 1890.  At  the  close  of  the  fiscal  yeat  ending  June 
30,  1892,  $9,801.99  had  been  expended.  At  that  date  a  channel  6  feet 
deep  and  from  100  to  150  feet  wide  had  been  dredged  through  the  Lower 
Mud  and  a  channel  8  feet  deep  and  from  70  to  100  feet  wide  had  been 
dredged  through  Occoquan  Bar. 

At  the  last-named  bar  the  depth  was  made  8  feet  to  anticipate  prob- 
able shoaling  from  freshets.    The  depth  of  the  sand  bar  had  been  gen 
erally  increased  by  the  sand  dredges  working  there,  while  the  chan- 
nel at  the  Upper  Mud  remained  substantially  as  reported  from  the  sur- 
vey of  1889. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
has  resulted  in  the  completion  of  the  channel  through  Occoquan  Bar 
to  the  depth  of  8  feet  and  the  full  width  of  100  feet;  in  such  dredging 
as  was  needed  to.  complete  a  channel  6  feet  deep  and  100  feet  wide 
through  the  sandbar;  and  in  widening  a  considerablepart  of  the  chan- 
nel at  the  Upper  Mud  to  a  width  of  100  feet,  the  depth  being  6  feet. 

In  addition  to  the  dredging  above  mentioned,  the  greater  part  of  a 
riprap  dike  has  been  built  at  Occoquan  Bar.    The  contractor  for  this  , 
work  was  intermitted  by  an  injunction  from  a  State  court  or  the  work 
would  have  been  completed. 

July  1, 1892,  balance  unexpended $206.01 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

5, 206. 01 
June  30, 1893,  amount  expended  during  iiscal  year 2, 712. 33 

July  1, 1893,  balance  unexpended 2,495.68 

.J  uly  1, 1893,  outstanding  liabilities $60. 00 

.J  uly  1, 1893,  amount  covered  by  uncompleted  cou  tracts 1,  206. 00 

1, 266. 00 

July  1, 1893,  balance  available 1,227.68 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amountthatcan  be  profitably  expended  in  ti«cal  year  ending  June  30, 181)5    30, 000.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  2.) 

3,  Aquia  Creek,  Virginia, — Aquia  Creek  is  a  tributary  of  the  Poto- 
mac Eiver,  which  it  enters  about  41  miles  below  Washington,  D.  C. 
The  stream.is  about  7  miles  long,  and  in  1872  its  navigation  was  chiefly 
obstructed  by  shoals  between  the  mouth  and  the  "  Narrows,"  4.5  miles 
above.  Here  the  creek  takes  the  character  of  a  wide  bay,  from  1,000 
to  6,000  feet  wide,  while  the  depth  of  water  ranged  from  2  to  4  feet  over 
an  almost  continuous  shoal  of  soft  mud.  Above  the  "Narrows''  the 
creek  is  from  60  to  200  feet  wide,  with  a  depth  of  from  2  to  17  feet,  the 
shoaler  portions  being  near  the  head  of  navigation.  The  stream  is 
crossed  by  a  bridge  of  the  Eichmond,  Fredericksburg  and  Potomac 
liailroad  about  3  miles  above  the  mouth,  the  draw  of  the  bridge  being 
but  28  feet  wide. 


» 
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I'roiii  1872  to  1878  appropriations  amounting  to  $10,000  were  made 
by  Con^iOHs,  an<l  the  navigation  improved  by  dredging  a  channel  from 
40  to  50  tc.et  wide  and  from  4  to  5  feet  deep  through  the  shoaler  part« 
of  the  creek,  chiefly  above  the  railroad  bridge. 

A  new  survey  of  the  creek  was  provided  for  in  the  river  and  harbor 
art  of  August  11, 1888,  and  was  made  in  1889.  The  channel  dredged 
from  1872  to  1878  was  found  to  have  maintained  its  dimensions  between 
the  railroad  bridge  and  the  "  Narrows,''  but  at  other  places  it  had  filled 
in.  The  gt^neral  depth  of  water  in  the  creek  remained  substantially  as 
in  1872.  Estimates  for  imi)roving  the  navigation  were  submitted  Jan- 
nary  18,  1890,  and  an  appropriation  of  $10,000  made  by  the  river  and 
liarbor  jujt  of  September  19, 1890. 

The  project  for  the  improvement,  approved  December  4, 1890,  pro- 
j)0HeH  a  cliann(d  80  feet  wide  and  6  feet  deep,  dredged  through  the 
nhoalH  where  less  than  6  feet  is  found  between  the  mouth  of  the  creek 
an<l  the  "  Narrows." 

At  the  (ilose  of  the  fiscal  year  ending  June  30, 1892,  $9,54^4.05  had 
been  expeiide<l.  A  channel  80  feet  wide  and  6  feet  deep  had  then  been 
dnulged  from  Thorny  Point,  at  the  lower  end  of  the  shoal,  up  to  the 
railroad  bridge,  a  distance  of  12,280  feet. 

The  amount  expended  during  the  fiscal  year  was  $625.20. 

Proposals  for  the  dredging  were  invited  and  a  contract  entered  into 
for  the  same,  operations  to  commence  July  15, 1893. 

July  1,  1892,  balance  unexpended $610.^ 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

5, 610. 95 
June  30, 1893,  amount  expended  during  fiscal  year 625. 20 

July  1.  1893,  balance  uuexpoiuled 4, 985. 75 

J  uly  1, 1893,  amount  covered  by  uncompleted  contracts 3, 300. 00 

July  1,  1893,  balance  available 1,685.75 

(Amount  (eHtimated)  required  for  completion  of  existinff  project 25, 000. 00 
Amounttbatcaubeprotitably  expended  in  iiscal  year  ending  June  30, 1835    15, 000.00 
Hubmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harb  >r  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1^3. 

(See  Appendix  J  3.) 

4,  Lower  Machodoo  CreeJc^  Virginia, — Lower  Machodoc  Creek  is  a 
tributary  of  the  Potomac  River,  which  it  enters  on  the  right  about  85 
miles  beh>w  Washington,  D.  C  It  has  a  navigable  length  of  aboat  4 
miles,  and  the  lower  part  of  the  stream  affords  a  good  harbor  for  ves- 
sels drawing  12  feet  or  less.  In  1892  navigation  was  obstructed  by  a 
bar  at  tlie  "Narrows"  2  miles  above  the  mouth,  over  which  but  4 feet 
could  be  carried  at  low  tide.  After  passing  the  bar  depths  of  from  10 
to  14  feet  are  found,  gradually  diminishing,  however,  to  about  6  feet  at 
Drum  Bay,  the  head  of  navigation. 

The  project  for  the  improvement,  based  on  survey  of  1892,  made  sub- 
sequent to  the  appropriation  of  July  13,  provides  for  dredging  a  chan- 
nel 9  feet  deep  and  150  feet  wide  through  the  bar  at  the  "  Narrows'^  at 
an  estimated  cost  of  $15,000. 

The  first  appropriation  for  the  improvement  was  made  July  13, 1892, 
the  amount  being  $3,000. 

During  the  fiscal  year  ending  June  30,  1893,  $227.65  has  been 
expended.  A  survey  of  the  bar  has  been  made  and  dredging  com- 
menced. 
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Amount  appropriated  by  act  approved  July  13,  1892 $3, 000. 00 

June  30,  1893,  amount  expended  during  iiscal  year 227.  iio 

July  1,  1893,  balance  unexpended 2,772.35 

July  1,  1893,  outstanding  liabilities $80. 00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 2,  3i>4.  UO 

2, 480. 00 

July  1,  1893,  balance  available 292.35 

{Amount  (estimated)  required  for  completion  of  existing?  project 12, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendi  iig  J  iiuo  30, 1895     12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  4.) 

5.  Nomini  CreeJc,  Virginia. — This  stream  is  an  important  tributary  of 
the  Potomac,  which  it  enters  about  82  miles  below  Washington,  D.  C. 

Navigation  was  obstructed  in  1872  by  a  bar  of  sand  and  oyster 
shells  at  its  mouth,  over  which  but  3  feet  could  be  carried  at  low 
tide,  and  the  dangers  and  difficulties  of  passing  the  bar  were  further 
increased  by  a  rapid  current  and  cross  tides.  After  passing  the  bar  8 
feet  can  be  carried  to  Komini  Ferry,  about  4  miles  above  the  mouth. 

The  original  project  for  the  improvement,  adopted  in  1873,  provided 
for  dredging  a  channel  100  feet  wide  and  9  feet  deep  through  the  bar. 
The  project  was  modified  in  1879  by  increasing  the  width  to  150  feet, 
and  again  in  1885  by  increasing  the  width  to  200  feet.  In  1890  a 
further  modification  was  made,  proposing  the  construction  of  two 
jetties  parallel  to  the  outer  channel,  retaining  the  width  of  dredging 
at  150  feet.  The  total  cost  of  this  modified  project  was  placed  at 
$72,500.  At  the  close  of  work  in  1883  a  channel  about  100  feet  wide 
and  9  feet  deep  had  been  dredged  through  the  bar.  During  the  sus- 
pension of  work  from  1883  to  1889  the  cut  was  reduced  in  depth  and 
width  by  deposits  of  sand.  In  1889  the  outer  channel  was  widened 
and  redredged  on  the  westerly  side  for  a  width  of  94  feet  and  a  length 
of  1,470  feet,  the  depths  being  from  8.9  to  13.8  feet. 

During  the  fiscal  year  ending  June  30,  1891,  the  channel  at  and  out- 
side of  White  Point  was  dredged,  the  width  attained  being  from  130 
to  150  feet,  and  the  depth  9  feet.  A  riprap  dike  was  built  inside  White 
Point  to  check  the  cross  tidal  current.  Up  to  June  30, 1892,  $42,211.76 
Lad  been  expended. 

During  the  fiscal  year  ending  June  30, 1893,  $1,665.35  has  been  ex- 
pended. Two  hundred  linear  feet  of  the  east  jetty  outside  White 
Point  has  been  finished  during  the  year. 

July  1, 1892, balance  unexpended $288.24 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

10, 288. 24 
June  30, 1893,  amount  expended  during  fiscal  year 1, 665. 35 

July  1,1893,  balance  unexpended 8,622.89 

Jnly  1, 1893,  outstanding  liabilities jf^To.  00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 7,  (>ov'\  00 

7, 733. 00 

July  1, 1893,  balance  available 889.89 

r  Amount  (estimated)  required  for  coinph'tion  of  existing  lu-ojcct 20,  000. 00 

I  Amount  that  can  be  profitably  expended  in  iiscal  year  ending  J  une  30,1895    20, 000  00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I.     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  5.) 
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6.  Patitxent  River,  Maryland, — The  present  head  of  navigation  on  the 
ratuxent  River  is  Bristol,  Mel.,  about  40  miles  above  the  mouth.  Prior 
to  the  coiinneuceinent  of  the  improvement  navigation  below  Bristol 
was  obstructed  by  two  mud  bars,  (1)  Swann  Point  Bar,  about  43  miles 
above  the  mouth,  having  a  least  depth  of  7.8  feet,  and  (2)  Bristol  Bar, 
at  Bristol,  having  least  depths  in  fiont  of  the  two  wharves  of  7.6  and 
4.2  feet.  Two  other  bars  below,  viz.  Pope  Shoal  (24  miles  above  the 
mouth)  and  Warren  Keach  Bar  (34  miles  above  the  mouth),  were  men- 
tioned in  the  report  of  the  i)reliminary  examination  as  worthy  of  sur- 
vey, but  they  otter  no  obstruction  to  the  present  standard  of  naviga- 
tion. 

The  original  project  was  adopted  in  1888,  and  contemplated  dredging 
a  cut  200  feet  wide  and  from  12  Uy  13  feet  deep  through  Swann  Point 
Bar  and  Bristol  Bar,  so  as  to  secure  a  permanent  cbannel  about  100 
feet  wide  and  12  feet  deep  at  low  tide.  This  project  was  modified  in 
1890  so  as  to  i)rovide  for  a  (»hannel  120  feet  wide  and  12  feet  deep  (then 
already  dredged)  at  Bristol  Bar  and  a  channel  100  feet  wide  and  9  feet 
deep  at  Swann  Point  Bar,  these  last  named  dimensions  being  regarded 
as  sulhcient  for  the  present  and  immediately  prospective  demands  of 
conmierce. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  $10,079.13  had 
been  expended.  A  channel  120  feet,  12  feet  deep,  and  794  feet  long 
had  been  dredged  at  Bristol  Bar,  and  a  channel  9  feet  deep,  about  100 
feet  wide,  and  about  2,250  feet  long  through  Swann  Point  Bar. 

This  work  completes  the  existing  i>roject,  unless  it  should  appear 
from  future  examinations  tliat  works  of  contraction  are  needed  to  main- 
tain the  channel  at  Swann  Point  Bar.  At  the  present  time  no  further 
appropriations  are  recommended. 

July  1, 1892,  balance  unexpended $920^87 

June  30,  1893,  Jimount  expended  during  fiscal  year 65. 00 

July  1, 1893,  balance  unexpended 855.87 

(See  Appendix  J  6.) 

7.  Rappahannock  River ^  Virginia. — The  obstructions  to  navigation  of 
tlui  Uappahannock  Iliver  before  improvement  were  nine  bars  between 
Tai)pahannock,  41  miles  above  the  mouth,  and  Fredericksburg,  100 
miles  above  the  mouth,  over  which  the  ruling  depths  were  from  4  to 
10.5  feet.  The  chief  obstructions  were  in  the  12.5  miles  of  river  below 
Fredericksburg,  where  seven  of  the  bars  are  found.  Of  these  bars,  Fred- 
ericksburg Bar,  with  a  least  depth  of  4  feet,  and  Spottswood  Bar,  4 
miles  below  Frederiiksburg,  with  a  least  depth  of  G  feet,  caused  the 
most  deUiy  to  steambojits  and  vessels. 

The  original  project,  adopted  in  1S71,  proposed  a  channel  10  feet  deep 
and  100  feet  wide  through  all  the  bars.  This  was  modified  in  1879  by 
increasing  the  dimensions  of  the  channel  between  Port  lioyal  and  Tap- 
pahannock  to  15  feet  in  depth  and  200  feet  in  width  to  accommodate 
the  larger  class  of  vessels. 

Up  to  June  30,  1802,  $90,500  had  been  expended  on  the  original  i)ro- 
ject  and  $123,0()().38  on  the  modified  project,  making  a  total,  including 
outstanding  liabilities,  of  *213,500.3.S,  and  dei)ths  of  from  8.4  to  9.5  feet 
secured  through  the  bars  between  Fredericksburg  and  Port  Boyal  by 
dredging  and  the  construc^tion  of  dikes.  Wrecks  and  snags  obstruct* 
ing  navigation  had  also  been  removed.  During  the  fiscal  year  ending 
June  30,  1893,  $8,200.8(>  has  been  expended.  Fourteen  snags  have 
been  removed  between  Fredericksburg  and  Port  Koyal  and  711.6  linear 
feet  of  dike  built  at  Fredericksburg  Bar.  The  redredgingof  a  channel 
100  feet  wide  and  10  feet  deep  at  Fredericksburg  Bar  is  in  progresa. 
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As  each  recurring  freshet  brings  additional  deposits  of  sand  and  silt 
into  the  river,  the  officer  in  charge  recommends  an  annual  apx)roi)ria- 
tion  of  #7,500  for  the  maintenance  of  the  improvement. 

July  1, 1892,  balance  unexpended $2,969.59 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

22, 909.  59 
June  30, 1893,  amount  expended  during  fiscal  year 8, 200. 86 

July  1, 1893,  balance  unexpended 14,768.73 

July  1, 1893,  outstanding  liabilities $1,  fK)8. 00* 

July  1, 1893,  amount  covered  by  uncompleted  contracts 11, 395. 00 

13,393.00 

July  1, 1893,  balance  available 1,375.73 

{Amount  (estimated)  required  for  comi»lotion  of  <^xistii)«x  i>roject 144, 000. 00 
A  .  ouut  that  can  be  profitably  expeutleil  in  liscal  year  ending  J  uno  30, 1895    25,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  7.) 

8.  Urhanna  Greehy  Virginia. — Urbanna  Creek  is  a  tributary  of  the 
Rappahannock  River,  which  it  enters  16  miles  above  the  mouth.  Before 
Improvement  navigation  was  obstructed  by  a  bar  outside  the  mouth, 
over  which  but  6.5  feet  could  be  carried,  and  a  shoal  within  the  creek 
having  a  least  depth  of  7  feet. 

The  original  project  adopted  in  1879  provided  for  dredging  a  chan- 
nel 160  feet  wide  and  10  feet  deep  through  the  outer  bar.  This  i)rqject 
was  extended  in  1883  so  as  to  include  dredging  to  10  feet  through  a 
shoal  within  the  creek  near  the  town  of  Urbanna. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  $20,534.04  had 
been  expended.  The  channel  through  the  outer  bar  had  been  dredged 
to  a  depth  of  10  feet  and  a  width  of  140  feet,  but  owing  to  the  action  of 
storms  the  width  had  decreased  from  sand  filling  to  110  feet  and  shoaled 
to  depths  of  from  8^  to  9^  feet. 

A  channel  had  also  been  dredged  through  the  shoal  within  the  creek 
from  80  to  170  feet  wide  and  10  feet  deep,  and  dikes  and  jetties  had 
been  built  along  the  sand  spit  to  check  the  movement  of  sand,  which 
tends  to  close  the  natural  channel  at  the  end  of  the  spit.  This  channel 
was  widened  70  feet  by  dredging  off  the  end  of  the  sand  spit.  The 
depth  made  was  10  feet  at  low  tide. 

An  appropriation  of  $3,000  was  made  July  13, 1892,  which  will  be 
applied  to  widening  and  deepening  the  channel  through  the  outec  bar. 
This  work  was  in  progress  at  the  close  of  the  fiscal  year  ending  June 
30, 1893,  and  at  that  date  the  channel  was  10  feet  deep  and  120  feet 
wide.  • 

July  1,  1892,  balance  unexpended $1, 140. 96 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

4, 140. 96 
June  30,  1893,  amount  expended  during  fiscal  year 1, 847. 44 

July  1,  1893,  balance  unexpended 2, 293. 52 

July  1,1893,  outstanding  liabilities 5^149.00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 1, 841. 00 

1,990.00 

July  1, 1893,  balance  available 303.52 


•$1,916.97  due  on  contract  of  Geo.  E.  Ward,  dated  April  5, 1889. 
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{Amount  (estimated)  required  for  completion  of  existing  project $10, 080. 00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18R5    10, 080. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  8.) 

9.  York  River  J  Virginia. — ^The  Pamunkey  and  Mattaponi  rivers  unite 
at  West  Point,  Va.,  to  form  the  York  River,  which  is  41  miles  in  length 
and  empties  into  Chesapeake  Bay  about  16  miles  above  Old  Point,  Va. 
Prior  to  the  commencement  of  the  improvement  navigation  was  ob- 
structed by  Potopotank  Bar,  9  miles  below  West  Point,  on  which  the 
ruling  depth  was  18.5  feet;  by  West  Point  Bar,  extending  about  2  miles 
below  West  Point  and  having  a  ruling  depth  of  15.5  feet;  and  by  sboal 
water  in  front  of  the  West  Point  wharves;  at  the  mouth  of  the  Pamun- 
key. 

The  original  project  provided  for  a  channel  22  feet  deep  and  200  feet 
wide  through  these  bars,  with  an  increased  width  at  the  wharves.  In 
1884  the  proposed  channel  width  was  increased  to  400  feet,  and  in  1887 
the  project  was  amended  so  as  to  include  the  construction  of  a  dike 
along  the  flats  on  the  right  of  the  channel  to  contract  the  waterway 
and  maintain  the  depth  dredged,  which  had  decreased  from  continued 
silting. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  $145,924.18 
had  been  expended  in  the  following  work :  A  channel  105  feet  wide  and 
22  feet  deep  was  dredged  in  1880-'81  through  Potopotank  Bar,  which 
had,  however,  shoaled  in  1890  to  from  20.8  to  21.7  feet.  A  channel  22 
feet  deep  and  from  161  to  257  feet  wide,  with  a  center  cut  24  feet  deep 
and  40  feet  wide,  had  been  dredged  at  West  Point  Bar  below  the 
wharves,  but  this  channel  has  shoaled  to  such  an  extent  that  much 
redredging  has  been  necessary.  The  channel  in  front  of  the  West 
Point  wharves  has  been  dredged  to  a  width  of  160  feet  and  a  depth  of 
22  feet,  the  length  being  2,700  feet. 

During  the  fiscal  year  ending  June  30, 1893,  the  construction  of  the 
dike  at  West  Point  Bar  was  commenced  and  at  the  close  of  the  year 
was  still  in  progress. 

Great  difficulty  has  been  experienced  in  finding  suitable  dumping 
grounds  on  the  York  Eiver.  The  flats  on  either  side  of  the  chann^ 
are  largely  occupied  by  oyster  beds,  whose  owners  object  to  the  damp- 
ing of  material  or  the  construction  of  dikes. 

July  1;  1892,  balance  unexpended $12,825.82 

Amount  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

47,  SS&.  82 
June  30, 1893,  amount  expended  during  fiscal  year 2, 363. 42 

July  1, 1893,  balance  unexpended  . .?. 46, 472. 40 

July  1, 1893,  outstanding  liabilities $JKK  CO 

July  1, 1893,  amount  covered  by  uncouipleted  contracts 37, 090. 00 

37,780.00 

July  1, 1893, balance  available 7,692.40 

{Amount  (estimated)  required  for  com])lction  of  existing  project 115, 050. 00 
Amount  that  can  be  profitably  expcndiul  in  (isciil  year  ending.)  une30, 1895  100,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  9.) 

10.  Mattaponi  River^  Virginia. — The  Mattaponi  River  is  navigable 
for  small  steamers  from  its  mouth,  at  West  Point,  Va.,  to  Ayletts,  Va.| 
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a  distance  of  about  52  miles,  and  can  be  made  navigable  for  barges  for 
about  26  miles  above  Ayletts  to  Munday  Bridge.  The  obstructions  to 
5.5-foot  navigation  are  five  bars  below  Ajdetts,  having  ruling  depths 
of  from  2.5  to  3.6  feet,  and  wrecks,  snags,  logs,  and  overhanging  trees. 
There  were  eight  bars  reported  above  Ayletts,  but  no  improvement  of 
them  is  proposed. 

The  approved  project  adopted  in  1880  provides  for  a  channel  40  feet 
wide  and  5.5  feet  deep  through  the  bars  below  Ayletts  and  the  removal 
of  logs,  snags,  overhanging  trees,  wrecks,  etc.,  as  far  up  as  Munday 
Bridge.  The  river  and  harbor  act  of  July  13, 1892,  directed  the  expen- 
diture of  $1,500  in  improvement  of  the  river  between  Ayletts  and 
Guinea  Bridge,  near  Milford  Station,  on  the  Richmond,  Fredericksburg 
and  Potomac  Railroad. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1892,  $19,167.39 
had  been  expended  in  removing  snags,  wrecks,  logs,  and  other  obstruc- 
tions between  Robinson  Bar  and  Munday  Bridge,  a  distance  of  34 
miles,  and  in  building  2,226  linear  feet  of  dike  at  Robinson  Bar,  and 
in  the  construction  of  the  plant  necessary  for  these  operations. 

During  the  fiscal  year  ending  June  30,  1893,  the  removal  of  snags 
was  in  progress  under  the  appropriation  of  81,01)0,  made  July  13,  1892. 

.Tuly  1, 1892,  balance  unexpended $132. 61 

Amount  appropriated  \)y  act  approved  July  13, 1892 4, 000. 00 

4,132.61 
June  30, 1893,  amount  expended  during  fiscal  year 930. 91 

July  1, 1893,  balance  unexpended 3, 201. 70 

July  1, 1893,  outstanding  liabilities 336.00 

July  1, 1893,  balance  available 2,865.70 

{Amount  (estimated)  required  for  completion  of  existiujoc  project 48, 800.  00 
Araouutthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  10.) 

11.  Pamunkey  Biver,  Virginia. — The  Pamunkey  River  has  a  naviga- 
ble length  of  59  miles,  and  empties  into  the  York  River  at  West  Point, 
Va.  Navigation  was  originally  obstructed  by  five  bars  in  the  upper 
I)art  of  the  river  and  by  snags,  logs,  and  overhanging  trees. 

The  project  was  adopted  in  1880  and  amended  in  1885,  and  provides 
for  channels  100  feet  wide  and  7  feet  deep  through  Spring  Bar  and 
Skidmore  Bar,  or  to  a  distance  of  47  miles  above  West  Point,  and 
channels  40  feet  wide  and  from  3  to  5  feet  deep  through  the  bars  above, 
together  with  the  removal  of  logs,  wrecks,  snags,  and  overhanging 
trees. 

The  amount  expended  to  June  30, 1892,  was  $18,446.66.  Snags,  logs, 
and  overhanging  trees  had  then  several  times  been  removed  from  22.5 
miles  of  the  river  between  Garlick  Ferry  and  Hanovertown ;  dikes  had 
been  built  at  Spring  Bar  and  Skidmore  Bar,  and  a  channel  95  feet  wide 
and  from  6  to  7  feet  deep  had  been  dredged  through  Skidmore  Bar. 
The  plant  necessary  for  snagging  operations,  pile  driving,  etc.,  had 
been  constructed,  being  paid  for  in  part  from  appropriations  for  this 
river.  Ko  work  has  been  done  during  the  fiscal  year  ending  June  30, 
1893,  the  plant  being  engaged  on  the  Rappahannock  River  and  the 
Mattapoui  River,  and  not  available  for  the  Pamunkey. 
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July  1, 1892,  balance  unexpended $63.34 

Aiuouut  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

8,063.31 
June  30, 1893,  amount  expended  during  fiscal  year 53. 34 

July  1, 1893,  balance  unexpended 8,000.00 

{Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Amount  that  can  be  profitably  ex])ended  in  fiscal  year  ending  June  30, 1895  7, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

(See  Appendix  J  11.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HABBOB  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13, 1892,  were  made  by  the  local  engineer,  Maj.  Charles  E. 
L.  B.  Davis,  Corps  of  Engineers,  and  reports  thereon  submitted  through 
the  division  engineer,  Col.  William  P.  Oraighill,  Corps  of  Engineers. 

1.  Mouth  of  Parish  Greeks  Maryland, — Maj.  Davis  submitted  report 
of  examination  under  date  of  November  30, 1892.  It  is  his  opinion  and 
that  of  the  division  engineer,  concurred  in  by  this  office,  that  the  locality 
is  not  worthy  of  improvement  by  the  United  States.  The  report  was 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  106,  Fifty- 
second  Congress,  second  session.    (See  also  Appendix  J  12.) 

2.  Wicomico  River ^  Western  Shore  of  Maryland. — ^Maj.  Davis  sub- 
mitted report  of  examination  under  date  of  November  26, 1892.  It  is 
his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office, 
that  this  river  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. The  report  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  63,  Fifty-second  Congress,  second  session.  (See  also 
Appendix  J  13.) 

3.  OhHtruction  at  month  of  Little  Wicomico  River^  Virginia. — ^Maj. 
Davis  submitted  report  of  examination  under  date  of  December  14, 
1892.  It  is  his  opinion  and  that  of  the  division  engineer,  concurred  in 
by  this  ofhce,  that  the  locality  is  not  worthy  of  improvement  by  the 
General  Government.  The  re])ort  wa«  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  137,  Fifty-second  Congress,  second 
session.     (See  also  Appendix  J  14.) 

i.  Ohstrtwtion  at  mouth  of  Mornttico  Greek ^  Virginia. — ^Maj.  Davis 
submitted  rojjort  of  examination  under  date  of  November  30, 1892.  It 
is  his  opinion  and  that  of  tlie  division  engineer,  concurred  in  by  this 
office,  that  the  creek  is  not  worthy  of  imi)rovement  by  the  General  Gov- 
ernment. The  report  was  trausmitti^d  to  Congress  and  printed  as 
House  Ex.  Doc.  No.  02,  Fifty-second  Congress,  second  session.  (See 
also  Appendix  J  15.) 

5.  Bar  at  mouth  of  Mil  ford  Haven,  Virginia. — Maj.  Davis  submitted 
report  of  examination  under  date  of  November  29,  1892.  It  is  his 
opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office, 
that  the  locality  is  worthy  of  improvement.  The  cost  of  a  survey  nec- 
essary for  preparation  of  ])roject  and  estimate  of  cost  of  improvement 
is  estimated  at  $000.  The  report  was  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  59,  Fifty-second  Congress,  second  ses- 
sion.   (See  also  Ai)pendix  J  16.) 
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IMrR0VE3IENT   OF  RrVEES    AND    HARBORS    IN    SOUTHEASTERN    VIR- 
GINIA AND  NORTHEASTERN  NORTH   CAROLINA. 

This  district  was  in  the  charge  of  Lieut.  Edward  Burr,  Corps  of  Engi- 
neers ;  Division  Engineer,  Col.  William  P.  Craighill,  Corps  of  Engineers. 

i.  Harbor  of  Norfolk  and  its  approaches^  Virginia. — In  1877,  previous 
to  the  commencement  of  the  present  improvement,  the  harbor  of  Nor- 
folk was  obstructed  by  shoals  at  the  mouths  of  the  Eastern  and  South- 
ern branches,  the  shoal  in  the  Eastern  Branch  being  about  one- third  of 
a  mile  long,  with  a  low-water  depth  of  15  to  16  feet,  and  the  shoal  in 
the  Southern  Branch  being  short  and  with  a  depth  of  22  to  23  feet.  The 
api)roaches  to  the  harbor  were  obstructed  by  shoals  at  Sewall  Point  3 
miles  long,  with  a  low  water  depth  of  20  feet,  and  at  the  mouth  of  the 
Western  Branch  1  mile  long,  with  a  low-water  depth  of  19  feet.  The 
depths  on  these  shoals  and  the  widths  of  the  channels,  particularly  in 
the  inner  harbor  where  encroached  upon  by  the  Portsmouth  and  Berk- 
ley Hats,  were  insufficient  for  the  requirements  of  the  port. 

The  plan  of  improvement  adopted  in  1878  was  to  deepen  and  widen 
the  channels  at  the  mouth  of  the  Southern  Branch  and  along  Ports- 
mouth and  Berkley  flats  in  the  harbor  proper,  and  to  improve  the 
approaches  to  the  harbor  by  dredging  a  channel  500  feet  wide  and  25 
feet  dee[)  at  ordinary  low  water  through  the  shoals  at  Sewall  Point  and 
at  the  mouth  of  the  Western  Branch. 

The  redsed  project  of  1885  is  as  follows:  (1)  To  dredge  a  channel, 
not  less  than  500  feet  wide  aiid  25  feet  deep  at  ordinary  low  water,  from 
the  deep  water  in  Hampton  Eoads  to  Norfolk  and  the  United  States 
navy-yard,  on  the  Southern  Branch,  and  also  to  dredge  a  channel  in  the 
Eastern  Branch  not  less  than  22  feet  deep  at  ordinary  low  water,  with  a 
width  of  700  feet  at  its  mouth  and  of  not  less  than  300  feet  at  the  Nor- 
folk and  Western  Kailroad  Bridge;  (2)  to  ultimately  dredge  the  entire 
area  bounded  by  lines  parallel  to  and  75  feet  from  the  port-warden 
lines  to  a  dei)th  not  less  than  25  feet  from  Fort  Norfolk  to  the  United 
States  navy-yard,  and  not  less  than  22  feet  from  the  mouth  of  the  East- 
ern Branch  to  Campostella  Bridge,  and  to  build  a  bulkhead  at  Berkley 
Flats. 

To  the  project  of  1885  there  was  added,  in  1890,  the  dredging  of  an 
an(!horage  at  the  mouth  of  the  Western  Branch,  with  a  depth  of  not 
less  than  25  feet  at  ordinary  low  water,  at  an  estimated  cost  of  $150,000, 
which  amount  was  added  to  the  original  estimate. 

With  slight  modilications  all  operations  have  been  conducted  in  ac- 
cordance with  the  adopted  projects. 

The  amount  expended  on  this  improvement  to  June  30,  1802,  was 
$620,242.99,  from  which  resulted  a  channel,  not  less  than  500  feet  wide 
and  25  feet  deep  at  ordinary  low  water,  from  Hampton  Eoads  to  Nor- 
folk Harbor,  a  channel  of  the  same  depth  and  from  125  feet  to  500  feet 
wide  in  the  Southern  Branch  to  the  tjnited  States  navy-yard,  and  a 
channel  not  less  than  22  feet  deep  at  ordinary  low  water  t,nd  from  300 
feet  to  500  feet  wide  in  the  Eastern  Branch  to  the  Norfolk  and  Western 
Bailroad  Bridge. 

The  channels  thus  dredged  were  in  good  condition,  with  the  excep- 
tion of  the  bar  at  the  month  of  the  Southern  Branch,  which  by  1889  had 
shoaled  to  22  feet  and  had  not  been  redredged. 

One  hundred  and  fifty  thousand  dollars  was  ap])ropriated  for  this  im- 
provement by  act  of  July  13,  1892,  and  a  contiact  was  made  with  the 
Morris  «nd  Cumings  ^Dredging  Company  of  New  York,  N.  Y.,  to  re- 
move about  Xj000,000  ^ubic  yards  of  material,  the  contract  to  be  com- 
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pleted  by  December  31,  1893.  Dredging  was  commenced  under  this 
contract  in  November,  1892,  and  continued  to  the  end  of  the  fiscal  year, 
917,170  cnbic  yards  of  material  being  renioved  and  redeposited  on  Wil- 
loughby  Bank  to  the  eastward  of  the  Ripraps  in  Hampton  Boads.  Of 
this  amount  142,282  cubic  yards  was  removed  from  Berkley  Flats,  at 
and  above  the  mouth  of  the  Eastern  Branch;  93,088  cubic  yards  was 
removed  from  Portsmouth  Flats  and  the  bar,  at  the  mouth  of  the  South- 
ern Branch;  170,572  cubic  yards  was  removed  from  the  flat  opposite 
Atlantic  City,  and  383,019  cubic  yards  was  removed  from  the  anchor- 
age at  the  mouth  of  the  Western  Branch. 

A  portion  of  Berkley  Flats,  4,000  feet  long  and  of  a  maximum  width 
of  400  feet,  was  dredged  to  a  depth  of  not  less  than  22  feet  at  ordinary 
low  water,  increasing  the  width  of  the  channel  in  the  Eastern  Branch 
to  1,050  feet  at  the  mouth  and  to  500  feet  nearly  to  the  Norfolk  and 
Western  Bridge.  The  bar  at  the  mouth  of  the  Southern  Branch  and  a 
portion  of  Portsmouth  Flats  were  dredged  to  a  depth  of  not  less  than  25 
feet  at  ordinary  low  water,  giving  a  channel  from  400  feet  to  650  feet 
wide  in  the  Southern  Branch  to  the  United  States  Navy-yard.  A  por- 
tion of  the  flat  opposite  Atlantic  City,  3,400  feet  long  and  wit  ha  maxi- 
mum width  of  450  feet,  was  dredged  to  a  depth  of  not  less  than  25  feet 
at  ordinary  low  water,  increasing  the  width  of  the  channel  at  this  point 
to  700  feet.  The  dredging  at  the  mouth  of  the  Western  Branch  pro- 
duced 24  acres  of  the  proposed  anchorage  with  a  depth  of  not  less  than 
25  feet  at  ordinary  low  water,  excepting  over  a  number  of  old  wrecks 
that  were  uncovered  by  the  dredging  and  have  not  yet  been  removed. 
As  the  result  of  the  operations  of  tlie  past  two  years  56  acres  of  the 
proposed  anchorage  has  been  dredged  and  17  acres  requiring  no  dredg- 
ing has  been  made  available. 

The  amount  exi)ended  during  the  fiscal  year  on  this  improvement  was 
applied  to  payments  on  contract,  repairs  to  plant,  office,  and  operating 
expenses,  etc. 

July  1, 1892,  balance  unexpended $5,788.30 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

155, 788. 30 
June  30, 1893,  amount  expended  during  fiscal  year 114, 331. 87 

July  1, 1893,  balance  unexpended 41, 456. 48 

July  1, 1893,  outstanding  liabilities $23, 925. 37 

July  1, 1893,  amount  covered  by  uncompleted  contracts 11, 691. 70 

36,617.07 

July  1,1893,  balance  available 5,839.36 

{Amount  (estimated)  required  for  completion  of  existinj]^  project 307,744.56 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1895  200,000.00 
Submitted  in  compliance  with  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  1.) 

2.  Approach  to  Norfolk  Harbor  and  the  United  States  {yorfolk)  navy 
yardy  between  Lambert  Foint  and  Fort  Norfolk, — In  its  original  condi- 
tion this  portion  of  the  approach  to  Norfolk  Harbor  was  obstructed  by 
a  shoal  at  the  mcmth  of  the  Western  Branch,  about  1  mile  long,  with  a 
depth  of  19  feet  at  ordinary  low  water. 

The  project  of  1878  was  to  diedge  through  this  shoal  a  channel  500 
feet  wide  with  a  depth  of  not  less  than  25  feet  at  ordinary  low 
water. 

The  revised  project  of  188(5  is  (1)  to  secure  a  channel  not  less  than 
500  feet  wide  and  25  feet  dcex)  at  ordinary  low  water  from  Lambert 
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Point  to  Fort  Korfolk  by  the  construction  of  a  dike  and  by  dredging, 
and  (2)  to  ultimately  widen  this  channel  to  within  75  feet  of  a  straight 
line  drawn  from  Fort  Norfolk  to  the  deep  water  off  Lambert  Point, 
6,800  feet  of  which  is  the  proposed  port-warden  line,  making  the 
channel  at  least  700  feet  wide. 

The  amount  expended  on  this  improvement  between  July  5, 1884,  and 
June  30, 1892,  was  $197,500,  from  which  resulted  a  channel  between 
Lambert  Point  and  Fort  Norfolk  700  feet  wide  and  25  feet  deep  at 
ordinary  low  water  and  a  channel  of  the  same  depth  and  600  feet  wide 
from  deep  water  off  Lambert  Point  to  the  port- warden  line. 

There  were  no  expenditures  during  the  fiscal  year  ending  June  30, 
1893,  for  this  improvement. 

The  project  of  1886  has  been  completed  with  the  exception  of  the 
dike.  The  survey  of  1889  and  examinations  of  April,  1890,  and  May, 
1891,  did  not  show  any  shoaling  of  the  dredged  channel.  A  survey 
made  in  May,  1892,  shows  a  shoaling  on  the  eastern  side  of  the  channel 
thought  not  to  be  due  to  natural  causes.  This  can  only  be  determined 
by  later  surveys,  but  it  is  thought  that  the  dike  will  not  be  necessary 
for  the  maintenance  of  the  channel.  No  further  approi)riations  will  be 
required  for  this  project  at  present. 

C  Amoant  (estunated)  required  for  completion  of  exiatiug  project $108, 000.00 

<  Sabmitted  in  compliance  with  recxulrements  of  sections  2  of  river  and 
(     harbor  acts  of  1^  and  1867. 

(See  Appendix  K  2.) 

3.  Kanseinond  River ^  Virginia. — ^This  river  is  one  of  the  important 
tributaries  of  Hampton  Eoads,  Virginia,  and  is  navigable  at  high  water 
for  vessels  drawing  11  feet  as  far  as  the  dty  of  Suffolk,  16  miles  from 
its  mouth. 

Five  railroads,  two  of  which  terminate  at  this  place,  put  this  city  in 
communication  with  the  South  and  West,  and  two  lines  of  steamers  run 
between  it  and  !N"orfolk  and  Baltimore. 

•  In  1872,  before  any  improvement  was  undertaken,  the  navigable 
channel  of  the  Nansemond  Kiver  was  5  feet  deep  at  low  water  and  was 
much  obstructed  by  wrecks,  snags,  etc. 

Between  1873  and  1878  the  Government  dredged  a  channel,  where- 
ever  necessary,  8  feet  deep  at  low  water,  from  Suliblk  to  Hampton 
Koads,  at  a  cost  of  $37,000.  This  depth  not  being  sufficient  to  meet 
the  demands  of  its  growing  commerce,  in  obedience  to  the  requirements 
of  the  river  and  harbor  act  of  August  5,  1886,  an  examination  and 
survey  of  the  river  were  made  to  determine  what  other  improvement 
was  necessary. 

The  plan  of  improvement  then  proposed  and  since  adoi)ted  is  to 
secure  a  channel  not  less  than  100  feet  wide  at  bottom,  12  feet  deep  at 
mean  low  water,  from  the  head  of  navigation  to  the  mouth  of  the  West- 
ern Branch,  5.37  miles,  including  a  turning  basin  200  feet  square,  300 
feet  below  Suffolk  Bridge,  by  dredging  and  by  the  construction  of  spurs 
and  training  walls;  and  a  channel  of  like  depth  from  the  mouth  of  the 
Western  Branch  to  deep  water  at  Town  Point,  200  feet  wide  at  bottom 
at  its  apper  end  and  gradually  increasing  to  at  least  400  feet  at  its 
lower  end,  etc.,  the  total  estimated  cost  being,  in  round  numbers, 
$152,500. 

The  aTuount  expended  on  the  present  project  to  June  30, 1892,  was 
$8,625.83,  which  was  applied  to  di^edging  a  channel  40  feet  wide  and 
11  feet  deep  at  ordinary  low  water  through  Suffolk  Shoal;  and  to 
repairs  to  dULes. 

£Ka  93 ^11 
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Ten  thousand  dollars  was  appropriated  for  this  improvement  by  act 
of  September  19, 1890,  and  a  contract  was  made  with  the  Alabama 
Dredging  and  Jetty  Company,  of  Mobile,  Ala.,  to  do  the  required 
dredging,  the  work  to  be  completed  by  June  30, 1892. 

The  contractors  failed  to  commence  the  work  before  the  time  set  for 
the  complcticm  of  their  c<mtract.  Upon  their  application  au  extension 
of  sixty  days  to  the  contract  time  was  granted  and  subsequently  the 
(contract  was  further  extended  sixty  days.  Dredging  was  commenced 
in  July,  1892,  and  the  contract  completed  in  October,  1892.  Forty-two 
thousand  and  twelve  cubic  yards  of  material  was  removed  and  rede- 
I)OHited  on  the  flats  in  Hampton  Koads  to  the  westward  of  the  mouth 
of  the  river.  A  channel  80  feet  wide  and  not  less  than  12  feet  deep  at 
mean  low  water  was  dredged  through  three  shoals  from  2  miles  to  3} 
miles  below  Suffolk  Bridge. 

Ten  thousand  dollars  was  appropriated  for  this  improvement  by  act 
of  .July  13, 1892,  and  a  contract  was  made  with  the  Eittenhouse  Moore 
Dredging  Company  of  Mobile,  Ala.,  to  do  the  required  dredging,  the 
work  to  be  completed  by  April  30, 1894. 

Under  this  contract  dredging  was  commence  in  March,  1893,  and 
c()nii)Ietod  in  May,  1893.  Thirty-seven  thousand  four  hundred  and  fifly- 
(liight  cubic  yards  of  material  was  removed  and  redeposited  in  Hamiv 
ton  Koads,  as  in  the  ju'evious  conti'act.  A  channel  80  feet  wide  and  not 
less  than  12  feet  deep  at  mean  low  water  was  dredged  through  two 
shoals  from  one-half  mile  to  2  miles  below  Suffolk  Bridge  and  the 
channel  through  Suftblk  Shoal  was  increased  in  width  by  a  cut  1,376 
i'e(»t  hmg  and  of  the  same  de])th. 

The  amount  expended  on  this  improvement  during  the  fiscal  year 
ending  fFiine  30,  1893,  was  applied  to  payments  on  contract,  office,  and 
oi)orating  exj)ensos,  et^»,. 

.Inly  1,  1892,  halanco  iiiioxpoiidcd $ll,37'l.]7 

Amount  appropriated  ])y  act  « pproved  Jnly  1 3,  1892 10, 000. 00 

21, 874. 17 
June  30, 1H93,  amount  oxpondod  during;  fiRcal  year 21,342.89 

.July  1,  1893,  balanro  uncxpondod 81.28 

{Amount  (oBtimatod)  HMjuirrd  for  completion  of  existing  pniject 122,600.00 
Amount  tliatcan  bo  nrotitably  expended  in  fiHcal  year  ending;  JuneSO,  1895    50,000.00 
Snbmitted  in  com])lianc.e  with  requirementft  of  Rcctions  2  of  river  and 
harbor  acts  of  lS<>f)  and  18G7  and  of  sundry  civil  act  of  March  3, 18S3. 

(See  Appendix  K  3.) 

d.  ChicMhominy  Elver,  Virginia. — This  river  is  one  of  the  principal 
tributaries  of  tlic  James  Kiver,  and  is  navigable  at  high  water  for  ves- 
sels drawing  12  feet  to  Binn  Bar,  2  J  miles  below  Windsor  Shades.  The 
latter  place  is  the  head  of  navigation,  and  is  25  inile^  from  the  mouth 
of  the  river. 

Previous  to  any  imi)rovemont  the  channel  from  Binn  Bar  to  Windsor 
Shades  was  obstructed  by  several  shoals  with  a  depth  of  4  to  5  feet  at 
low  water,  and  the  entrance  to  the  river  was  obstructed  by  a  bar. 

The  present  project  of  improvement  is  to  dredge  a  chann^  firom  100 
to  150  feet  wide  and  not  less  than  8  feet  deep  at  low  water  through  the 
shoals  near  the  head  of  navigation,  and  a  channel  200  feet  wide  and  14 
to  15  feet  deep  at  low  water  through  the  bar  at  the  entrance.  The  rise 
of  the  tide  is  about  3  feet. 

The  amount  expended  on  the  present  project  to  June  30, 1882,  was 
$23,813.09.    The  channel  through  the  bar  at  the  entrance  to  the  liver 
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has  been  dredged  to  the  projected  dimensions.  The  channel  through 
the  shoals  between  Binn  Bar  and  Windsor  Shades  has  been  dredged 
to  not  less  than  8  feet  deep  at  low  water  and  to  a  width  of  60  feet, 
excepting  a  part  of  Windsor  Shades  Bar,  where  the  width  is  40  feet. 

Five  thousand  dollars  was  appropriated  for  this  improvement  by  act 
of  July  13, 1892,  and  a  contract  was  made  with  Chester  T.  Caler,  of  Nor- 
folk, Va.,  to  do  the  required  dredging,  the  work  to  be  completed  by 
April  30, 1894.  Ox)6rations  under  this  contract  have  not  yet  been  com- 
menced. 

Jnly  1, 1892,  balance  nnexpended $187.31 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

5, 187. 31 
June  30, 1893,  amount  expended  during  fiscal  year 15. 02 

July  1, 1893,  balance  unexpended 5,172.29 

July  1, 1893,  amount  covered  by  uncompleted  contracts 4, 701).  00 

July  1, 1893,  balance  available 472.29 

(See  Appendix  K  4.) 

5.  Appomattox  River ^  Virginia. — ^This  river  is  one  of  the  principal 
tribut^ies  of  the  James  Eiver,  into  which  it  empties  at  City  Point,  Va. 
It  is  navigable  as  far  as  the  city  of  Petersburg,  about  11  miles  from  its 
mouth,  and  before  improvement  had  a  tortuous  channel,  obstructed  by 
shoals,  over  which  there  was  about  6  J  feet  of  water  at  higli  tide. 

The  project  for  this  improvement  was  adopted  in  1870  and  provided 
for  a  channel  60  feet  wide  at  bottofh  and  12  feet  deep  at  ordinary  high 
water.  As  subsequently  modified  the  project  is  to  provide  a  channel 
from  Petersburg  to  natural  deep  water  at  Point  of  Rocks,  80  feet  wide 
at  the  bottom  and  12  feet  deep  at  ordinary  high  water,  by  dredging,  by 
constructing  regulating  and  contracting  works,  and  by  making  a  cut- 
off called  Puddledock  Cut.  With  slight  modifications  of  details  all 
operations  have  been  conducted  in  accordance  with  this  project. 

This  stream  is  subject  irregularly  to  freshets  by  which  large  quanti- 
ties of  sand  are  brought  down  and  deposited  in  the  navigable  portion 
of  the  river.  The  currents  of  ordinary  stages  of  the  river  have  not  suf- 
ficient power  to  remove  the  shoals  thus  formed,  and  a  sum  of  $10,000 
per  annum  is  estimated  as  required  for  their  removal  by  dredging,  and 
for  repairing  damages  to  contracting  and  regulating  works  by  freshets 
and  deterioration.  The  sums  appropriated  for  this  improvement  have 
for  many  years  been  but  little  in  excess  of  the  amount  required  for  the 
repairs  to  the  channel  and  the  works  already  constructed.  The  com- 
pletion of  the  permanent  improvement  of  the  river  has  consequently 
dragged  beyond  all  reason,  and  the  apparent  cost  of  the  improvement 
has  l^en  much  in  excess  of  the  original  estimates,  while  the  actual 
amount  expended  in  accordance  with  these  estimates  has  been  but  a 
small  proportion  of  the  total  expenditures. 

The  amount  expended  by  the  United  States  on  this  improvement  to 
June  30, 1892,  was  $404,587.63. 

By  1876  a  channel  60  feet  wide  and  12  feet  deep  at  ordinary  high 
water  had  been  secured  from  Petersburg  to  Point  of  Eocks,  by  dredg- 
ing  such  shoals  as  required  it  and  by  making  a  cutoff  called  Puddle- 
dock  Cut.  This  channel  was  subsequently  increased  in  width  to  80  feet, 
and  has  been  maintained  with  a  depth  of  11  to  12  fe«t  as  constantly  as 
possible  by  redredging  shoals  formed  by  freshets  and  by  constructing 
contracting  and  regulating  works. 

The  dredging  of  shoals  formed  by  winter  and  spring  freshets  was 
begun  at  the  end  of  June,  1892.    Shoals  in  Magazine  Bend;  at  the  head 
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of  Puddledock  Gut,  in  the  South  Channel,  and  above  Sunken  Island 
were  dredged  to  a  depth  of  not  loss  than  12  feet  at  ordinary  high  water. 
Thirty- one  thousand  three  hundred  and  twenty-five  cubic  yards  of  mate- 
rial was  removed,  of  which  11,800  cubic  yards  was  redeposited  on  the 
banks  and  19,425  cubic  yards  was  deposited  in  making  a  XK)rtion  of  the 
dam  at  the  Closure  Dike,  head  of  Puddledock  Out.  Brush  dikes  were 
refilled  where  they  required  it  and  repairs  were  made  to  the  Closure 
Dike.  A  dam  for  retaining  a  part  of  the  freshet  flow  was  buUt  at  the 
Closure  Dike.  The  upper  part  of  this  dam  was  built  of  the  sand  dredged 
from  shoals  and  the  lower  1,243  feet  of  timber  cribs  filled  with  gravel. 
A  freshet  early  in  May,  1893,  damaged  the  unfinished  part  of  this  dam. 
The  damages  were  repaired  and  the  unfinished  portion  filled  with  stone. 
The  amount  expended  on  this  improvement  during  the  fiscal  year 
ending  June  30,  1893,  was  applied  to  the  work  noted  above,  to  office 
and  operating  expenses,  etc. 

Jnly  1,1892,  balance  nnexpended $4,162.37 

Amount  appropriated  by  act  approved  July  13, 1892 15, 080. 00 

19, 242. 87 
June  30,  1803,  amount  expended  during  fiscal  year 11, 961. 50 

July  1,  1893,  balance  unexpended 7,280.87 

July  1,  1893,  outstanding  liabilities 751.92 

July  1,  1893,  balance  available 6^528.95 


A  mount  (estimated)  required  for  completion  of  existing  project 48, 090. 00 

Amount  tliat  can  be  profitably  expended  for  maintenance  and  repain 

<      during  fiscal  year  ending  June  30, 1895 10,000.00 

I  Sul)niittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai>pendix  K  6.) 

6.  Inland  water  rouU  from  Norfolk^  Virginia^  to  Albemarle  Sonndy 
North  Carolina,  through  Currituck  Sound. — ^This  is  one  of  the  most  im- 
portant links  in  the  chain  of  inland  water  communication  along  the 
Atlantic  coast. 

It  connects  Chcsax)cakeBay  witli  Albemarle  Soundaud  is  composed  of 
the  following  bodies  of  water:  Elizabeth  River,  North  Landing  Biver. 
Currituck  Sound,  Goanjok  Bay,  North  River,  and  the  Albemarle  and 
Chesapeake  Canal.  With  the  exception  of  the  canal,  which  was  con- 
structed and  is  maintained  by  private  enterprise,  all  are  natural  water- 
ways. 

Before  any  improvement  was  undertaken  by  the  Government  there 
was  over  this  route  an  indiflforent  channel  5  to  7  feet  deep  at  low  water, 
the  navigation  of  which  was  obstructed  by  overhanging  growth,  Bnags, 
and  sharp  bends  in  all  the  rivers. 

The  project  adopted  was  to  secure  a  channel  80  feet  wide  and  9  feet 
deej)  at  low  water  over  the  entire  route,  about  68  miles,  by  dredging, 
by  removing  obstructions,  and  by  constructing  a  dike. 

Steady  progress  has  been  made  toward  securing  this  result,  and  at 
present  the  regular  steamboat  lines  running  between  North  Carolina 
ports  and  Norfolk  and  Baltimore  employ  vessels  whose  maximum  di- 
mensions are:  length,  190  feet;  width,  25.2  feet;  draft,  8  feet,  and  ton- 
nage, 421  tons. 

In  the  river  and  harbor  acts  before  that  of  September  19, 1890,  three 
separate  items  were  inserted  for  this  improvement;  in  that  of  Septem- 
ber 19, 1890,  and  in  subsequent  acts,  one  item  was  made  to  cover  Uie 
entire  route. 
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The  amount  expended  on  this  improvement  to  June  30, 1892,  was 
$243,832.28. 

Nine  thousand  dollars  was  appropriated  for  this  improvement  by 
act  of  July  13, 1892,  and  a  contract  was  made  with  Chester  T.  Caler, 
of  Norfolk,  Va.,  to  do  the  required  dredging,  the  work  to  be  completed 
by  A])ril  30, 1894.  Operations  under  this  contract  have  not  yet  been 
commenced. 

There  was  expended  on  this  improvement  during  the  fiscal  year  end- 
ing June  30,  1893,  $38.83,  applied  to  office  expenses,  reading  tide 
gauges,  etc. 

July  1, 1892,  balance  nnexpended $738.57 

Amount  appropriated  by  act  approved  July  13,  1892 9, 000. 00 

9, 738. 57 
June  30, 1893,  amount  expended  during  fiscal  year 38. 83 

July  1, 1893,  balance  unexpended 9, 699. 74 

July  1, 1893,  amount  covered  by  uncompleted  cou tracts 8, 800. 00 

July  1,  1893,  balance  available 899.74 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 49, 667. 08 

Amount  tnatcanbeprofitably  expended  in  fiscal  yearending  June30, 1895    49, 667. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Apx)endix  K  6.) 

7.  North  Landing  River^  Virginia  a/nd  North  Carolina. — ^This  river 
forms  a  part  of  the  "  Inland  water  route  from  Norfolk  Harbor  to  Albe- 
marle Sound"  described  above. 

Before  improvement  the  navigation  of  this  river  was  obstructed  by 
shoals,  over  which  the  depth  was  6  feet  at  low  water,  by  snags,  and  by 
sharp  bends. 

The  plan  of  improvement,  adopted  in  1879,  was  to  secure  a  channel  80 
feet  wide  and  9  feet  deep  at  low  water  by  dredging  shoals  and  remov- 
ing bends  and  obstructions. 

This  project  was  completed  June  30, 1884,  at  a  cost  of  $49,777.34, 
and  the  desired  channel  obtained  over  a  distance  of  17  miles.  Since 
that  time  $3,067.35  has  been  expended  on  this  river  in  removing  sunken 
logs  which  have  become  detached  from  passing  rafts,  making  the  total 
expenditure  on  this  improvement  to  June  30, 1892,  $52,834.69. 

The  river  was  cleared  of  sunken  logs  in  August  and  September,  1802, 
these  obstructions  having  by  that  time  become  troublesome  to  naviga- 
tion. Twelve  miles  of  the  river  was  covered  by  these  operations  and 
there  were  removed  624  saw  logs,  25  stumps,  6  trees,  and  3  piles.  The 
method  adopted  for  rafting  logs  in  these  waters  is  very  faulty,  result- 
ing in  a  considerable  loss  of  logs  to  the  owners  and  a  material  obstruc- 
tion to  navigation  on  this  river  and  the  connecting  portions  of  the 
"  Inland  water  route,"  by  decreasing  the  available  navigable  depth  by 
at  least  1  foot  and  by  remaining  a  menace  to  the  hulls  and  propellers  of 
passing  vessels. 

The  amount  expended  on  this  improvement  during  the  fiscal  yearend- 
ing June  30, 1893,  was  applied  as  noted  above.  There  is  still  a  suiall 
balance  on  hand  for  the  continuance  of  logging  operations,  and  no 
further  appropriation  is  necessary. 

July  1, 1892,  balance  unexpended $2,665.31 

June  cOf  1893^  amount  expended  during  fiscal  year 1, 152.*r)0 

July  1, 1893,  balance  unexpended 1, 512. 81 

(See  Appendix  K  7.) 
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8.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,—  Wrecks  of  the  schooners  LulUy  Edith  Berwind,  and  Mary  E.  H.  0. 
Bow. — ^The  three-masted  wooden  schooner  Lulu^  loaded  with  coal,  went 
ashore  on  the  Horse  Shoe,  Chesapeake  Bay,  and  became  a  wreck.  The 
four-uiasted  wooden  schooners  Edith  Berwind  and  Mary  E.  H.  O.  Dow, 
loaded,  respectively,  with  phosphate  rock  and  with  coal,  went  ashore 
on  the  Nautilus  Shoal  and  the  Outer  Middle  Ground,  respectively, 
Cape  Charles,  Va.,  and  became  vrrecks.  They  were  allowed  by  their 
owners  to  remain  as  obstructions  to  navigation  for  periods  longer  than 
two  mouths,  and,  it  having  become  apparent  that  their  owners  did  not 
proiK)se  to  remove  them,  the  thirty  days'  notice  required  by  law  was 
l)ublished  and  specifications  for  their  removal  were  issued. 

A  contract  was  entered  into  on  June  19, 1893,  with  W.  H.  French,  of 
Norfolk,  Va.,  for  their  removal,  at  a  cost  of  $1,500  for  the  Lulu,  $1,700 
for  the  Edith  Berwind^  and  $1,800  for  the  Mary  E.  H.  O.  Dow,  the  work 
to  be  commenced  by  July  1, 1893,  and  completed  by  August  31;  1893. 

(See  Appendix  K  8.) 

EXAMINATION  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

Tlie  preliminary  examination  of  harbor  at  Petersburg  and  Appomat- 
tox River ^  Virginia^  for  diversion  of  waters  to  Old  North  Channel  above 
dtyj  reciuired  by  act  of  July  13, 1892,  was  made  by  the  local  engineer, 
Lieut.  Edward  Burr,  Corps  of  Engineers,  and  report  thereon,  dated 
October  8, 1892,  submitted  through  the  division  engineer,  GoL  William 
P.  Craighill,  Corps  of  Engineers.  It  is  the  opinion  of  Lient.  Burr 
and  of  the  division  engineer,  concurred  in  by  this  office,  that  the  river  is 
not  worthy  of  improvement  by  the  General  Government  in  the  mann^ 
mentioned  in  the  act.  The  report  was  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  113,  Fifty-second  Congress,  second  ses- 
sion.   (See  also  Appendix  K  9.) 

IMPROVEMENT    OF     CERTAIN    RIVERS    AND    HARBORS   IN    YIRaiNIA, 

NORTH  CAROLINA,  AND  SOUTH  CAROLINA. 

This  district  was  in  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engi- 
neers, with  Lieut.  E.  W.  Van  C.  Lucas,  Corps  of  Engineers,  nnder  his 
immediate  orders;  Division  Engineer,  Col.  William  P.  Craighill,  Corps 
of  Engineers. 

1.  ktaunton  River,  Virginia. — The  improvement  has  been  restricted 
to  two  sections,  aggregating  G5  miles  in  length  and  separated  by  an 
interval  of  20J  miles. 

When,  in  1879,  the  United  States  connnencM  the  improvement  of  the 
lower  section,  31J  miles  long,  from  Kandolph  up  to  Brook  Neal,  the 
channel  dei)th  at  about  18  rock  ledges  was  only  1  to  2  feet,  but  else- 
where 4  to  5  feet  at  low  water. 

The  project  of  1879,  not  since  modified,  was  to  secure  a  boat  channel 
way  35  feet  wide  and  at  least  2  feet  deep  at  low  water  throughout  the 
31 J  miles. 

When,  in  1883,  the  United  States  commenced  the  improvement  of  the 
upper  section,  23  J  miles  long,  from  the  Virginia  Midland  Railroad  Bridee 
uj)  to  Pig  Kiver,  the  channel  depth  at  about  20  rock  shoals  was  only 
about  0.4  foot,  and  elsewhere  about  2  feet  at  ordinary  stages  of  water. 

The  project  of  1883,  as  modified  in  1884  and  1887,  was  to  secure  a 
bateau  channel  way  14  feet  wide  and  1 J  feet  deex)  over  the  entire 
tion. 
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To  June  30, 1892,  $44,500  was  expended  upon  the  improvemelitof  the 
two  sections. 

At  that  date  the  proposed  channel  had  been  obtained  for  29  J  miles  of 
the  middle  part  of  the  lower  section  and  for  18J  miles  of  the  upper 
section,  giving  for  the  31 J  miles  of  the  former  a  fairly  cleared  channel 
for  steamers  of  2  feet  draft  and  of  about  25  tons  burden,  and  making 
navigation  for  pole  boats  fairly  good  over  the  entire  upper  section  up  to 
Pig  River. 

October  31  and  November  9, 1891,  the  discontinuance  of  the  improve- 
ment was  recommended  by  the  district  engineer  and  division  engineer, 
and  approved  November  10,  1891,  by  the  Chief  of  Engineers,  who 
directed  that  the  disposal  of  the  plant  pertaining  to  the  improvement 
be  postponed  "until  Congress  has  had  opportunity  to  further  consider 
the  subject  of  the  improvement." 

Congress  having  in  the  intervening  session  of  1892-'93  taken  no  fur- 
ther action  regarding  it,  by  authority  from  the  Chief  of  Engineers  of 
December  29,  1892,  the  plant  and  property  pertaining  to  the  improve- 
ment have  been  sold  to  other  improvements  in  the  district  and  the  pro- 
ceeds of  such  sales,  together  with  the  balance  of  the  appropriation, 
have  been  covered  into  the  Treasury. 

July  1, 1892,  balance  unexpended $7, 834. 74 

Received  from  sales 444.89 

8, 279. 63 
June  30, 1893,  amount  expended  during  fiscal  year 194. 86 

July  1, 1893,  balance  unexpended 8, 084. 77 

July  1, 1893,  outstanding  liabilities 34. 74 

July  1, 1893,  balance  available 8,050.03 

(See  Appendix  L  1.) 

2.  Boanoke  River,  North  Carolina. — ^When  the  United  States  com- 
menced this  improvement,  in  1872,  navigation  by  vessels  of  10  feet 
draft  was  embarrassed  by  the  wreck  of  a  gunboat  6  miles  above  the 
mouth  of  the  river  and  by  war  obstructions  at  two  other  points  9  and 
13  miles  above  its  mouth.  The  river  was  also  somewhat  obstructed 
for  that  draft  by  snags  in  the  channel  and  by  leaning  trees  67  miles 
to  Indian  Highland  Bar;  thence  62  miles  up  to  Weldon  its  channel 
depth  on  the  bars  was  not  less  than  about  5  feet  during  about  eight 
months  annually,  affording  a  continuous  low- water  navigation  of  not 
more  than  2  or  3  feet,  and  its  channel  was  badly  obstructed  by  snags, 
logs,  stumps,  and  leaning  and  overhanging  trees. 

The  original  project  of  1872  is  to  secure  at  all  seasons  of  the  year  an 
unobstructed  channel  with  a  least  width  of  50  feet  from  the  mouth  129 
miles  to  Weldon,  with  a  low-water  depth  of  5  feet  from  Hamilton  67 
miles  to  Weldon,  and  to  clear  the  natural  channel  of  snags  and  arti- 
ficial obstructions  from  the  mouth  62  miles  to  Hamilton  to  the  depth 
requisite  for  vessels  navigating  the  North  Carolina  sounds,  which  draw 
not  more  than  8  feet,  by  removing  the  war  obstructions,  snags,  fallen 
and  overhanging  trees,  sand  bars  and  ledges  by  dredging,  the  construc- 
tion of  training  dikes,  and  blasting,  at  an  estimated  cost,  at  the  high 
prices  of  that  time,  of  $269,000. 

To  June  30, 1892,  $131,120.65  had  been  expended  upon  the  improve- 
ment. 

At  that  date  the  natural-channel  depth  was  not  less  than  10  feet 
from  the  mouth  67  miles  to  Indian  Highland  Bar  at  extreme  low  wafer, 
and  was,  at  ordinary  low  water,  not  less  than  6  feet  thence  62  miles  to 
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WeldoD,  except  upon  sand  bars  150  feet  long  at  Spring  Gut,  21  miles 
above  Hamilton,  about  1,000  feet  long  at  Halifax,  57  miles  above  Ham- 
ilton, and  about  800  feet  long,  IJ  miles  below  Weldon,  and  upon  a  ledge 
of  rock  about  2,800  feet  in  length,  extending  from  old  Weldon  Ferry 
up  to  old  Weldon  Lauding,  the  depth  at  these  four  localities  being 
about  4  feet  at  ordinary  low  water,  assumed  at  the  zero  of  the  Weldon 
gauge. 

For  about  25  of  the  44  miles  between  Jamesville  and  HamUton  navi- 
gation was  very  considerably  obstructed  by  overhanging  trees  and  by 
snags,  and  from  a  point  about  7  miles  above  Hamilton  up  to  a  i)oint 
about  43  miles  above  it  trimming  of  about  12}  miles  of  bank  was  need- 
ful ;  otherwise  the  river  was  in  good  navigable  condition. 

With  the  amount  applied  during  the  fiscal  year  ending  Jane  30, 18d3, 
the  channel  for  the  greater  part  of  the  25  miles  most  obstructed  below 
Hamilton  has  been  entirely  cleared,  and  17^  miles  of  single  bank  has 
been  cleared  to  the  width  of  20  feet. 

July  1,  1892,  balance  nnexpeiuled $7,138.42 

Aiu'uun  t.  appropriated  by  act  approved  July  13,  1892 60, 000. 00 

67,138.42 
June  30,  1893,  amount  expended  during  fiscal  year 12, 909. 28 

July  1,  1893,  balance  unexpended 44,S29.14 

July  1,  1893,  outstanding  liabilities 1,301.11 

July  1,  1893,  balance  available 43,628.03 

(See  Appendix  L  2.) 

3.  Pasquotank  River,  Norih  Carolina, — ^When  the  United  States 
be^an  this  improvement,  in  1891,  the  river  had  a  wide  channel  nowhere 
less  than  9J  feet  deep  in  calm  weather  and  8  feet  in  northerly  winds, 
from  Albemarle  Sound  up.  17  miles  to  Elizabeth  City,  and  a  narrover 
but  good  channel,  but  little  obstructed,  not  less  than  7  feet  deep  13 
miles  farther  up  to  the  entrance  to  the  Dismal  Swamp  Oanal  at  the 
lower  end  of  Turners  Gut  3  thence  about  5  miles  to  the  original  terminus 
of  the  canal  and  upper  end  of  Turners  Cut  in  a  tributary,  the  Moccasin 
Tra(ik,  1,100  feet  above  its  confluence  with  the  river  the  natural  depth 
was  not  less  than  5  feet,  the  channel  very  sinuous  and  badly  choked  with 
snags  and  stumps  and  obstructed  by  overhanging  trees,  and  above  the 
Mo(;casin  Track  the  river  was  likewise  choked  and  obstructed. 

The  original  project  of  1889  was  first  to  clear  the  5  miles  of  channel 
in  the  river  and  Moccasin  Track  from  the  lower  end  of  Turners  Cut  to 
the  original  terminus  of  the  canal  to  permit  boats  passing  tlirongh  the 
canal  to  avoid  Turners  Cut,  which  had  shoaled;  and,  second,  to  clear 
out  the  river  G  miles  farther  to  Lebanon  Bridge  for  navigation  by  pole 
or  flat  boats,  at  an  estimated  cost  of  $9,000. 

By  letter  of  August  3, 1892,  the  (^hief  of  Engineers  authorized  the 
application  of  $3,000  appropriated  by  act  of  July  13,  1892,  to  be 
restricti^d  to  the  removal  of  such  obstructions  from  the  cliannel  below 
the  lower  mouth  of  Turners  Cut  as  interfere  with  boats  of  the  draft, 
about  3  feet,  that  can  be  carried  through  the  canal,  because  as  great  a 
draft  can  be  carri(Ml  through  Turners  Cut,  because  boats  traversing 
the  canal  continued  to  use  I'urners  Cut  in  preference  to  the  sinaous 
and  longer  loute  in  the  river  and  Moccasin  Track  where  a  practicable 
channel  had  been  cleared  for  them  in  1891,  and  because  of  the  veiy 
little  commerce,  merely  by  flat  or  i)ole  boats,  in  the  river  above. 

The  sum  of  $2, 11 G.  15  had  been  expended  to  June  30, 1892. 

At  that  date  there  was  a  channel  in  the  river  and  Moccasin  Track 
from  the  lower  end  of  Turners  Cut  up  to  the  original  terminas  of  the 
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canal  practicable  for,  but  notused  at  all  by,  the  boats  traversing  the  canal, 
the  Moccasin  Track  and  a  channel  60  feet  wide  in  the  river  for  the  2 J 
miles  next  below  being  thoroughly  cleared,  and  fairly  cleared  the  other 
2i  miles  down  to  the  lower  end  of  Turners  Gut.  Below  Turners  Out 
the  boats  which  navigate  the  canal  met  with  some  obstructions  in  the 
channel. 

By  the  application  of  the  amount  expended  during  the  fiscal  year 
ending  June  30,  1893,  those  obstructions  have  been  removed  and  there 
is  now,  for  boats  of  the  draft  that  can  navigate  the  canal,  an  unob- 
structed channel  in  the  river  up  to  the  entrance  to  the  canal  at  the 
lower  mouth  of  Turners  Cut. 

July  1,  1892,  balance  unexpended $589.85 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

3, 589. 85 
June  30, 1893,  amount  expended  during  fiscal  year 2, 081. 02 

July  1,1893,  balance  unexpended 1,508.83 

July  1, 1893,  outstanding  liabilities 6. 00 

July  1, 1893,  balance  avaUable 1,502.83 


'Amount  ^estimated)  required  for  maintenance 1, 000. 00 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      1, 000. 00 
Submitted  in  compliance  witb  requirements  of  Kections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix*  L  3.) 

4.  Mackeys  Creehj  North  Carolina. — ^When  the  United  States  began 
to  improve  it  in  1892  the  depth  was  only  7  feet  in  the  somewhat  cir- 
cuitous channel  on  the  shoal  at  the  mouth  of  the  creek  in  Albemarle 
Sound. 

The  project  of  1889  was  to  dredge  a  straight  channel  9  feet  deep,  100 
feet  wide,  and  about  2,100  feet  long  through  the  shoal,  modified  in  May, 
1892,  by  increasing  the  width  of  the  channel  to  140  feet. 

To  June  30, 1892,  $12,061.03  had  been  expended  upon  this  improve- 
ment. At  that  date  the  project  had  been  nearly  finished  and  a  depth 
of  9  feet  had  been  obtain^  on  the  shoal  in  the  channel  from  the  river 
to  the  sound. 

With  the  amount,  $6,388.51,  expended  during  the  fiscal  year  ending 
June  30, 1893,  the  project  was  completed,  and  a  channel  obtained  9 
feet  deep,  140  feet  wide,  and  2,250  feet  in  length  through  the  shoal. 

July  1, 1892,  balance  unexpended $6,992.06 

June  ^,  1893,  amount  expended  during  fiscal  year 6, 388. 51 

July  1,  1893,  balance  unexpended 603.55 

July  1,  1893,  outstanding  liabilities 104.59 

July  1,1893,  balance  available 498.96 

(See  Appendix  L  4.) 

5.  Oera>coJce  Inletj  North  Carolina. — In  1828,  when  the  United  States 
began  to  improve  the  inlet,  vessels  drawing  9  feet  could  cross  the 
ocean  bar  and  enter  the  inlet  at  low  water,  but  the  channel,  through 
the  shoals  immediately  within  the  inlet,  into  Pamlico  Sound  was  not 
practicable  for  vessels  drawing  more  than  5  feet. 

In  1837  the  sum  of  $133,732.40  was  expended,  producing  an  increase 
of  3^  feet  in  the  depth  of  one  of  the  channels  to  Pamlico  Sound  and 
"  a  material  increase  in  the  number  of  vessels  seeking  this  outlet  from 
North  Carolina  ports  to  the  sea,"  but  the  shoaling  of  the  dredged  chan- 
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nel  and  destmctioii  of  a  jetty  constructed  to  prevent  it  led  to  the 
abandonment  of  the  improvement. 

In  1891,  when  the  inlet  wa»  surveyed  preparatory  to  resuming  its 
improvement  with  the  sum  of  $90,000  appropriated  by  the  act  of  Sep- 
tember 19, 1890,  the  depth  in  the  channel  on  the  bar  was  not  less  than  14 
feet  at  mean  low  water,  and  on  the  inner  shoals  was  7  feet  in  the  chan- 
nel then  navigated  and  5  feet  in  the  channel  selected  for  improvement. 

The  project  of  1889  is  to  dredge  a  channel  300  feet  wide  and  about 
6,000  feet  long  through  the  inner  shoals,  at  an  estimated  cost,  if  10  feet 
deep,  of  $100,000;  if  13  feet  de^p,  of  $190,000;  and  if  15  feet  deep  of 
$280,000,  with  the  possible  construction  of  necessary  protecting  dikes, 
at  an  additional  cost  of  $320,000,  aggregating  $600,000. 

To  June  30, 1892,  $2,225.84  had  been  expended. 

At  that  date  the  channel  to  be  improved  on  the  inner  shoals  had 
been  surveyed  and  contract  for  dredging  to  the  amount  of  $75,000  had 
been  entered  into  and  extended,  but  dredging  had  not  commenced. 

With  the  amount  exi>euded  during  the  fiscal  year  ending  June  30, 
1 893,  a  supplemental  survey  has  been  made  of  the  inner  shoals,  but  no 
dredging  has  been  done. 

July  1, 1892, balance  unexpended $87,869.72 

Amonnt  appropriated  by  act  approved  Jnly  13, 1892 15, 000. 00 

102,869.72 
June  30, 1893,  amount  expended  during  fiscal  year *...      2^  992.87 

July  1, 1893,  balance  unexpended 99,876.85 

July  1, 1893,  outstanding  liabilities $5.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 75, 000. 00 

' 75,005.00 

July  1, 1893,  balance  available 24,871.86 

Amount  (estimated)  required  for  completion  of  existing  projeot ......  495,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  5.) 

6.  Fishing  Creekj  North  Carolina. — From  its  confluence  with  the  Tar 
River,  56  miles  above  Pamlico  Sound,  for  about  60  miles  up  to  Bel- 
lamys Mill,  Fishing  Creek  averages  about  75  to  100  feet  wide,  and  has 
a  channel  of  good  practicable  width  for  small  steamboats.  September 
19, 1890,  when  the  first  appropriation  was  made  for  its  improvement 
the  cont3:olling  channel  depth  on  its  bars  was  3  feet  at  the  average  high- 
water  stage  of  winter  and  spring.  From  its  mouth,  about  17  miles  to 
Savages  Bridge,  the  channel  was  more  or  less  obstructed  by  submerged 
snags;  for  the  lower  and  greater  part  of  the  25  miles  thence  to  the 
vicinity  of  the  Wilmington  and  AfVeldon  Eailroad  Bridge  it  was  ob- 
structed by  many  submerged  snags  and  by  large  masses  of  trees  and 
logs,  forming  in  many  places  dense  barricades  spanning  the  creek  and 
making  its  descent  slow  and  tedious  in  a  skiff. 

I^'rom  the  railroad  bridge  about  8  miles  up  to  Bellamys  Mill  the  chan- 
nel was  impracticable  on  account  of  its  sinuous  character  around  a 
short  ledge  of  rock,  masses  of  rock  projecting  from  the  concave  bank 
at  six  sharp  bends,  many  leaning  trees,  and  more  or  less  submerged 
snags.    In  summer  the  channel  depth  is  but  a  few  inches. 

The  project  of  1889,  is  "  to  clear  out  its  natural  obstructions  from  its 
mouth  up  to  Bellamys  Mill  at  a  total  expense  of  about  $25,000.^ 

No  money  has  been  expended  u])on  its  improvement  to  June  30, 1893, 
and  the  subject  is  reported  to  Cougiess  with  special  report  of  May  31, 
1893. 
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July  1,1892,  balance  nnexpended $10,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

15, 000. 00 
July  1,1893,  balance  unexpended 15,000.00 

i  Amount  (estimated)  required  for  completion  of  existing'  project 10, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Api)endix  L  6.) 

7.  Pamlico  (md  Tar  rivers^  North  Carolina. — (One  river,  called  the 
Pamlico  below  and  the  Tar  above  Washington.)  When  the  United 
States  began  to  improve  it,  in  1877,  its  channel  was  obstructed  in  two 
places  below  Washington  by  piles  ^  just  below  Sparta  by  scuttled 
lighters;  1  mile  below  Tarboroby  the  wreck  of  a  steamer;  immediately 
below  Washington  by  a  bar  with  a  depth  of  5  feet  at  low  water  on  its 
crest  in  the  channel;  between  Washington  and  Tarboro  the  available 
depth  exceeded  2  to  3  feet  not  more  than  eight  months  annually,  and 
above  Washington  the  entire  river  was  more  or  less  obstructed  by 
snags,  logs,  and  stumps  in  its  channel  and  by  trees  overhanging  from 
its  banks. 

The  project  is  that  adopted  in  1875  to  secure  by  dredging  and  re- 
moval of  war  obstructions  a  clear  and  safe  channel  9  feet  deep  at  low 
water  up  to  Washington,  extended  in  1879  to  clear  a  channel  60  feet 
wide,  3  feet  deep  at  low  water  22  miles  farther  to  Greenville,  and  20 
inches  deep  at  low  water  26  miles  farther  to  Tarboro;  again  extended 
in  1889  to  clear  the  river  to  its  natural  dimensions  40  miles  farther  to 
Little  Falls,  2  miles  below  Eocky  Mount,  by  removal  of  war  obstruc- 
tions, snags,  logs,  stumps,  and  overhanging  trees,  at  a  total  final  cost 
estimated  in  1891  at  $137,200. 

To  June  30, 1892,  $75,724.85  had  been  expended  upon  this  work. 

At  that  date  vessels  could  carry  7  feet  of  water  at  all  seasons  up  the 
Pamlico  39  miles  to  Washington,  whence  48  miles  to  Tarboro  there  was, 
for  boats  of  4  feet  draft,  an  intermittent  navigation  of  a  variable  dura- 
tion of  seven  to  nine  months  annually,  less  intermittent  and  of  longer 
continuance  to  Center  Bluff  and  Greenville,  31  and  22  miles  above 
Washington.  At  ordinary  low  water  of  three  to  five  months'  duration 
annually  boats  could  draw  2J  feet  to  Greenville  and  Center  Bluff,  20 
inches  to  Tarboro,  and  about  18  inches  to  Little  Falls. 

Vessels  occasionally  struck  stumps  and  snags  in  the  channel  for 
about  3  miles  below  Washington,  between  which  and  Greenville  boats 
were  annoyed  by  snags  and  overhanging  trees,  of  both  of  which  the 
river  was  well  cleared  from  Greenville  to  Tarboro,  whence  a  practicable 
channel  was  cleared  to  Eocky  Mount. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30,1893, 
the  channel  has  been  cleared  of  snags,  logs,  and  stumps,  and  the  banks 
of  overhanging  trees  from  a  point  2  miles  above  Greenville  down  24 
miles  to  Washington,  and  6,700  feet  of  the  channel  below  Washington 
has  been  cleared  of  stumps  to  the  depth  of  9  feet,  so  that  vessels  can 
safely  draw  8  feet  of  water  at  all  seasons. 

Jnly  1, 1892,  balance  unexpended ; $3,107.82 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

13, 107. 82 
June  30, 1893,  amount  expended  during  fiscal  year 9,541.41 

July  1, 1893,  balanoe  unexpended 3, 566. 41 

July  1, 1893,  outstanding  liabilities 492.97 

July  1, 1893,  balance  available 3,073.44 
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{Amount  (estiiiint^^d)  required  for  completion  of  existing  project $49, 200. 00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1896    17,  000. 00 
Submitted  in  c(>ui))liance  with  requirements  of  sections^  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marcli  3, 1^8. 

(See  Appendix  L  7.) 

8.  Contentnia  CreeJcj  North  Carolina, — ^When  tlie  United  States  began 
to  improve  it,  in  1881,  it  was  badly  choked  with  fallen  timber,  snags, 
logs,  and  stnmps;  also  obstructed  by  sand  bars,  and  navigation  ren- 
dered exceedingly  diflicult,  in  many  places  next  to  impossible,  by  the 
dense  overhanging  growtli. 

The  project  of  1881  is,  by  clearing  it  of  these  obstractions,  to  obtain, 
from  its  (influence  with  the  Keuse  63  miles  to  Stantonsbnrg,  a  depth 
of  not  less  than  3  feet  during  the  higher  stages  of  about  nine  months' 
duration  annually,  at  a  cost,  estimated  in  1888,  at  $77,500. 

To  June  30, 1892,  $49,789.45  had  been  expended  upon  this  work. 

At  that  date  a  practicable  channel  had  been  moderately  cleared  31 
miles  up  to  Snowhill  and  roughly  cleared  32  miles  farther  to  Stantons- 
bnrg. 

During  the  ilscal  year  ending  June  30, 1893,  the  channel  lias  been 
cleared  to  the  above  depth  from  Snowhill  to  a  point  21  miles  below 
that  town. 

July  1, 1892,  balance  unexpended $2,247.65 

Amount  appropriated  by  act  approved  July  13, 1892 7, 000. 00 

9,247.65 
June  30, 1893,  amount  expended  during  fiscal  year 5, 762. 42 

July  1, 1893,  balance  unexpended 3,495.23 

July  1, 1893,  outstanding  liabilities ,. 1,109.64 

July  1, 1893,  balance  available 2,385.69 

{Amount  (estimated)  required  for  completion  of  existing  project 18,500.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1S95      7,000.00 
Submitted  in  compliance  with  rcciuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1S93. 

(See  Appendix  L  8.) 

9,  Trent  River ^  North  Carolina. — ^When  the  United  States  began  to 
improve  it,  in  1879,  tlie  river  was  comparatively  free  from  obstractions 
from  Newbern  18  miles  to  Pollocksville,  between  which  points  a  draft 
of  6  feet  could  be  carried  at  low  water.  Above  Pollocksville  it  was 
o])structed  by  bars  of  sand  and  rock,  and  especially  by  great  numbers 
of  snags  in  the  11  miles  from  Ijower  Quaker  Bridge  up  to  Trenton* 
One  steamer  ran  regiilarly  to  Pollocksville,  and  one  occasionally  9 
miles  farther  to  Lower  Quaker  Bridge,  above  which  point  navigation 
was  confined  to  flatboats  and  rafts. 

Tlie  project  of  1879  was  to  secure  a  channel  3  feet  deep  at  low  sum- 
mer stage  from  l^)11ocksvilIe  above  Trenton  by  removing  all  obstruc- 
tions and  dredging  a  cut  50  feet  wide  through  the  shoals  at  a  cost 
estimated  in  1887  at  $59,000. 

in  1889  the  project  was  extended  to  remove  obstructions  to  permit 
navigation  by  small  steamboats  33  miles  to  Trenton,  and  by  iM>le  boats 
Gj  miles  farther  to  Upper  Quaker  Bridge,  at  an  additional  coat  of 
$13,(MK),  the  two  projects  aggregating  $72,000. 

To  June  30,  1892,  $54,916.78  hiul  been  expended  upon  this  work. 

At  that  date  the  channel  had  been  cleared  of  snags,  etc.,  and  the 
banks  of  overhanging  trees  from  the  mouth  to  Trenton,  and  fair]|y 
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cleared  7  miles  above  that  point;  a  channel  3  feet  deep  at  low  water 
and  50  to  75  feet  wide  had  been  dredged  through  the  shoals  between 
PoUocksville  and  Trenton;  a  turning  basin  had  been  dredged  and 
revetted  at  Trenton,  and  a  channel  dredged,  to  the  depth  of  8  feet  and 
width  of  100  feet  through  Foys  Flats,  6  miles  above  Newbern.  But 
steamers,  which  the  improvement  had  enabled  to  make  regular  trips  to 
Trenton,  had  again  been  prevented  from  ascending  to  it  by  shoals 
which  had  reformed  between  the  first  and  third  miles  immediately 
below  that  place. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30,  1893, 
the  shoals  below  Trenton  have  been  surveyed  and  the  clearing  of  snags 
which  had  accumulated  between  PoUocksville  and  Lower  Quaker 
Bridge  has  been  commenced. 

July  1, 18d2,  balance  unexpended $608.72 

Amount  appropriated  by  ac£  approved  July  13, 1892 5, 000. 00 

5, 608. 72 
June  30, 1893,  amount  expended  during  fiscal  year 446. 50 

July  1, 1896,  balance  unexpended 5, 162.22 

July  1, 1893,  outstanding  liabilities  ...* 425.24 

July  1, 1893,  balance  available 4,736.98 

(  Amount  (estimated)  required  for  completion  of  existing  project 11, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  9.) 

10.  Nevse  River,  North  Carolina, — When  the  United  States  began  to 
improve  it,  in  1878,  the  minimum  channel  depth  during  nine  months 
annually  was  9  feet  from  the  mouth  40  miles  up  to  Newbern,  4  feet 
thence' 50  miles  to  Kinston,  3  feet  46  miles  farther  to  Goldsboro,  and 
2  feet  thence  53  miles  to  Smithtield.  Between  Newborn  and  Kinston 
there  were  long  stretches  of  shoals,  upon  at  least  one  of  which  the 
depth  at  the  low-wat^r  season  was  only  about  18  inches.  The  channel 
was  obstructed  at  two  points  below  Newborn  and  at  two  between  New- 
bern  and  Kinston  by  inclined  iron-pointed  spars  and  boxes  or  vessels 
or  cribs  filled  with  stones.  From  Contentnia  Creek  up  119  miles  to 
Smithfield  the  river  was  badly  obstructed  by  overhanging  trees  and  by 
dense  masses  of  logs  and  snags  in  the  channel. 

The  project  of  1871,  as  modified  or  extended  in  1878, 1879, 1880,  and 
1883,  is  to  remove  the  war  obstructions,  to  clear  the  channel  to  Smith- 
field  of  ^1  snags,  logs,  and  overhanging  trees,  to  contract  the  channel 
way  by  jetties  so  as  to  insure  during  the  entire  year  an  unobstructed 
8-foot  navigation  to  Newbem,  a  similar  4-foot  navigation  to  Kinston, 
and  during  nine  months  annually  a  3-foot  navigation  to  Smithfield,  at 
a  total  final  estimated  cost  of  $374,000. 

To  June  30, 1892,  $258,799.08  had  been  expended  upon  this  work. 

At  that  date  there  was  a  good  navigable  channel  8  feet  deep  to  New- 
bem,  but  between  Newborn  and  Kinston  there  were  nine  shoals  over 
which  not  more  than  2  feet  could  be  carried  at  ordinary  low  water.  As 
regards  snags  and  leaning  trees  the  channel  up  to  Kinston  was  in  good 
navigable  condition.  • 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 
1893,  the  plant  has  been  thoroughly  renovated  and  the  shoals  between 
Newbem  and  the  mouth  of  the  Contentnia  have  been  surveyed  for  the 
location  of  jetttes  for  their  improvement. 
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July  1, 1892,  balance  unexpended $8,724.82 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000, 00 

23,724.82 
June  30, 1893,  amount  expended  during  fiscal  year 2, 810. 27 

July  1, 1893,  balance  unexpended 20,914.55 

July  1,  1893,  outstanding  liabilities 949.97 

July  1,1893,  balance  available 19,964.58 

(  Amount  (estimated)  required  for  completion  of  existing  project 91, 600. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  oi  rivor  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  10.) 

11,  Inland  waterway  between  JSCewhern  and  Beaufortj  JIT.  O. — (Via 
Neuse  and  Clubfoot  rivers,  Clubfoot  and  Harlowe  Ganal.and  Harlowe 
and  Newport  rivers  to  Beaufort  Harbor.)  When  the  United  States 
began  to  improve  it,  in  1885,  the  shallow  part  from  the  Kense  Biver  to 
Beaufort  Harbor  was  navigable  by  boats  15  feet  wide  with  3  feet  draft 

The  project  of  1884  is  to  obtain  a  channel  30  feet  wide  at  bottom  and 
5  feet  deep  at  mean  low  water  from  the  !Neuse  Eiver  to  Beanfort  Har- 
bor by  dredging  in  Clubfoot,  Newport,  and  Harlowe  rivers  and  by  im- 
provement of  the  canal  at  a  cost  estimated  in  1886  at  $92,000. 

To  June  30,  1802,  $27,130.98  had  been  expended  upon  this  work. 

At  that  date  a  channel  13,000  feet  long,  30  feet  wide,  and  5  feet  deep 
at  mean  low  water  had  been  dredged  through  the  worst  x>ortions  of 
Harlowe  Eiver,  obtaining  as  good  a  channel  as  that  in  the  canal,  through 
which  vessels  could  draw  about  3J  feet. 

During  the  fiscal  year  ending  June  30, 1893,  the  nataral  channels 
have  ])een  cleared  of  logs,  but  vessels  drawing  about  3J  feet  encounter 
them  in  ])assing  through  the  canal  which  is  owned  by  the  Newborn  and 
J3(»aufort  Canal  Company. 

July  1, 1X02, balance  unexpended $7,870.01 

J  line  30, 1893,  amount  expended  during  fiscal  year 158. 84 

July  1, 1S93,  balance  unexpended 7,711.18 

July  1,1893,  outstanding  liabilities 12i7.64 

July  1, 1893,  balance  available 7,583.54 

i  Amount  (eBtimatod)  rofpiired  for  completion  of  existing  project 67, 000. 00 

V  h^ubuiitted  in  compliance  with  requirements  of  sections  2  of  rivor  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  L  11.) 

12.  Harbor  at  Beaufort,  N.  C. — When  its  improvement  by  the  United 
States  (begun  in  1836)  was  resumed  in  1881  tbe  erosion  of  Fort  Macon 
and  Shackleford  Points  and  widening  of  the  entrance  between  them 
caused  serious  shoaling  of  the  channel  on  and  inside  the  bar,  across 
which  there  was  then  a  mid-channel  depth  of  not  less  than  15.3  feet  at 
low  water.  Within  the  harbor  from  the  Bulkhead  Channel  a  draft  of 
only  2  feet  at  low  water  could  be  carried  to  the  wharves  at  Beanfort 

The  project  of  1881,  as  modified  in  1887  and  1891,  is  to  stop  tbe  ero- 
sion oi  the  points  by  jetties,  to  proventthe  shoaling  ofthe  channel  and 
harbor,  and  to  dredge  a  channel  100  feet  wide  and  7  feet  deep  at  mean 
low  water  from  the  Bulkhead  Channel,  about  1,800  feet  long,  to  the 
wharves  at  Beaufort,  at  a  cost  estimated  in  1887  at  $163,000. 

To  June  30, 1892;  9128,355.31  had  been  expended  upon  this  work. 
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At  that  date  the  erosion  of  Fort  Macon  and  Shackleford  Points  had 
been  arrested;  a  cut  at  least  50  feet  wide  and  6  feet  deep  at  low  water 
had  been  dredged  from  the  Bulkhead  Channel  to  the  wharves  at  Beau- 
fort,/and  its  widening  to  100  feet  and  deepening  to  7  feet  were  in  prog- 
ress. 

With  the  amount,  $11,310.32,  applied  to  the  improvement  during  the 
fiscal  year  ending  June  30, 1893,  the  channel  to  the  wharves  has,  for 
a  distance  of  1,895  feet,  been  widened  to  100  feet  and  deepened  to  at 
least  -7  feet,  but,  owing  to  ^  shoal  at  the  junction  of  the  Bulkhead 
Channel  with  the  main  channel  leading  to  the  harbor  entrance,  only  6 
feet  can  be  carried  to  the  wharves  at  Beaufort  at  low  water. 

July  1, 1892,  balance  unexpended $14, 046. 95 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

24, 046. 95 
June  30, 1893,  amount  expended  during  fiscal  year 11,310.32 

July  1, 1893,  balance  unexpended 12, 736. 63 

July  1, 1893,  outstanding  liabilities 159.00 

July  1, 1893,  balance  available 12,577.63 


r  Amount  (estimated)  required  for  completion  of  existing  project 13,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  12.) 

13.  Inland  waterway  between  Beaufort  and  New  River ,  N.  C. — ^When 
the  first  appropriation  was  made  in  1886  there  were  in  the  28  miles  from 
Beaufort  to  Swansboro  six  shoals  aggregating  about  4  miles  in  length, 
over  which  not  more  than  18  inches  could  be  carried  at  low  water. 
Elsewhere  the  channel  was  not  less  than  3  feet  deep.  From  Swansboro 
22  miles  to  New  Eiver  the  route  followed  intricate  tidal  sloughs  varying 
from  1,000  to  12  feet  in  width  and  10  feet  to  6  inches  in  depth  at  high 
water. 

The  project  adopted  in  1886  embraced  only  that  part  of  the  route  from 
Beaufort  to  Swansboro,  which  is  the  more  important,  and  is  to  obtain 
a  channel  of  the  minimum  flepth  of  3  feet  and  width  of  100  feet  by 
dredging  through  all  the  shoals,  at  an  estimated  cost  of  $50,000. 

To  June  30, 1892,  $29,951.74  had  been  exi)ended  upon  this  work  for 
this  purpose. 

At  that  date  a  channel  45  feet  wide  and  not  less  than  3  feet  deep  at 
low  water  had  been  obtained  by  dredging  through  six  shoals,  aggregat- 
ing 4  miles  in  length,  but  at  three  localities,  aggregating  about  1,900 
feet  between  shoals,  which  had  been  dredged,  a  drSt  of  only  2  J  feet  could 
be  carried. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893,  has 
been  applied  to  surveys  only. 

Jnlj'  1, 1892,  balance  unexpended $1,911.10 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

11,911.10 
Jnne  30,  1893,  amount  expended  during  fiscal  year 2, 210. 93 

July  1. 1893,  balance  nnexpended '9,700.17 

Amount  (estimated)  repaired  for  completion  of  existing  project 10,  OOO.  00 

Amonntthatcanbeprolitabl^expendedinfiscal  year  ending  JuneSO,  1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L 13.) 
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14,  Inland  waterway  hettceen  New  River  and  SwansborOj  If.  C. — 
When  the  first  appropriation  was  made,  September  19,  1890,  for  its 
improvement,  the  crooked  and  intricate  bayou  which  this  waterway 
follow^:,  22  miles  through  the  marshes  between  the  mainland  and  out- 
lying sand  banks,  had,  at  low  water,  a  minimum  depth  of  about  6 
inches  upon  the  shoals  or  "  divides"  where  the  tides  meet  between  the 
four  inlets  to  it  from  the  ocean,  and  varied  from  12  to  1,000  feet  in 
width. 

The  project  of  1889  is  to  dredge  a  channel  40  feet  wide  and  4  feet 
deep  at  high  water  through  the  shoals  at  a  cost  estimated  in  1891  at 
$52,000. 

To  June  30, 1892,  $509.76  had  been  spent  in  surveying  the  shoals. 

To  this  date,  June  30, 1893,  no  other  work  has  been  done,  because 
the  Wrightsville  and  Onslow  Navigation  Company  claims  to  control 
the  waterway  under  an  act  of  the  State  of  North  Carolina  of  February 
13, 1889,  (See  House  Ex.  Doc.  No.  26,  Fifty-second  Congress,  first 
session;  also  page  1147,  Annual  Eeport,  Chief  of  Engineers,  1892.) 

July  1,  1892;  balance  unexpended $4,382.25 

July  1;  1893,  balance  unexpended 4,382.25 

Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 

Submitted  in  compliance  with  rcquircmcuta  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  14.) 

15.  New  Eiver^  North  Caroliiia. — In  1886,  when  the  United  States 
began  to  improve  it  around  the  marsh,  commencing  about  1}  miles 
within  the  bar,  there  was  a  narrow  and  circuitous  channel  about  7,000 
feet  in  length  and  somewhat  crooked  in  places,  between  beds  of  oyster 
rock,  with  two  short  shoals  upon  which  the  depth  was  only  about  3 
feet.  Across  the  bar  and,  with  the  exception  of  these  shoals,  from  the 
bar  to  Jacksonville,  23  miles  above  it,  a  draft  of  5  feet  could  be  carried. 

In  1882  a  project  was  adopted  to  improve  the  7,000  feet  of  channel 
around  the  marsh  by  straightening,  widening  it  to  150  feet,  and  deep- 
ening it  to  5  feet,  at  an  estimated  cost  of  $23,000  to  $40,000. 

In  1885  the  project  was  changed  to  dreclge  a  straight  channel  4  feet 
deep  at  ni(*an  low  water,  150  feet  wide,  and  about  5,710  feet  long,  through 
Cedar  Bush  Marsli  instead  of  improving  the  channel  around  it;  also 
in  phu'Ci  of  the  channel  around  Wrights  Island  to  dredge  a  channel  of 
the  above  width  and  depth  1,200  feet  in  length  through  it. 

To  June  30,  1892,  $19,780.15  had  been  expended  upon  this  work. 

At  that  date  a  channel  40  feet  wide  and  4  feet  deep  had  been  dredged 
5,800  feet  long  through  Cedar  Bush  Marsh,  and  90  to  100  feet  wide,  4 
feet  deep,  and  1,200  feet  long  through  Wrights  Island.  The  channel  at 
Cedar  Bush  Marsh  had  shoaled  for  a  distance  of  1,700  feet  at  its  up])er 
end,  for  1,000  feet  of  which  distance  the  average  depth  was  2J  feet, 
and  for  about  100  feet  it  was  only  18  inches  at  low  water. 

The  cut  through  Wrights  Island  had  scoured  to  the  width  of  100 
feet  and  depth  of  7  to  10  feet,  but  at  its  two  ends  and  at  the  lower  end 
of  Cedar  Bush  Marsh  cut  shoals  had  formed  upon  which  there  was 
only  2  to  3  feet  of  water  at  low  tide.  The  natural  channel  around 
Wrights  Island  had  narrowed  to  the  minimum  width  of  about  60  feet, 
but  a  draft  of  5  feet  could  be  carried  through  it  and  a  draft  of  3  feet 
through  the  natural  channel  around  Cedar  Bush  Marsh. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1883^ 
has  been  applied  to  surveys  only. 
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Jnly  1, 1892,  fililance  unexpended ■. $8, 221. 85 

Amount  appropriated  by  act  approved  J  iriy  13,  iX\)'2 5,  (XX).  00 

13,221.85 
June  30, 1893;  amount  expended  during  fiscal  year 664.20 

July  1, 1893,  balance  unexpended 12, 557. 65 


1 


Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  15.) 

16.  North  East  {Cape  Fear)  Eiver,  North  Carolina. — When  the  United 
States  began  to  improve  it  in  1800  a  draft  of  at  least  6  feet  could  be 
carried  up  48  miles  to  Baunermans  Bridge  at  lowest  stage.  From  Ban- 
nermans  Bridge  65  miles  up  to  Kornegays  Bridge  the  river  is  so  shal- 
low its  navigation  even  by  tlatboats  is  not  usually  practicable  for  any 
periods  of  considerable  duration,  but  is  dependent  upon  freshet  stages 
and  therefore  intermittent  at  all  seasons  of  the  year.  Above  Banner- 
mans  Bridge  it  was  badly  obstructed  by  snags  and  overhanging  trees. 

The  project  of  1889  is  to  clear  the  channel  to  its  natural  depth  and  to 
a  good  width  for  small  light-draft  steamers  up  to  Hallsville  and  for 
pole  boats  up  to  Kornegays  Bridge,  at  an  estimated  cost  of  $30,000. 

To  June  30, 1892,  $3,843.71  had  been  expended  upon  this  improvement. 

At  that  <fote  the  channel  to  its  natural  depth  and  to  a  width  of  40 
feet  had  been  cleared  merely  of  its  worst  obstructions  to  a  high- water 
nayigatii9n  firom  Bannermans  Bridge  up  31^  miles  to  Chinquepin. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1893, 
the  channel  and  banks  of  the  lower  4#  miles  of  the  most  obstructed  part 
of  the  river  have  been  cleared  from  Rafting  Oar  to  the  vicinity  of  Coxs 
Blufifs. 

Jnly  1, 1892,  balance  unexpended $1, 191. 79 

Amoant  appropriated  by  abt  approved  Joly  13, 1892 5, 000. 00 

6, 191. 79 
June  30, 1893,  amoant  expended  during  fiscal  year 1,265.94 

July  1, 1893,  balance  unexpended 4,925.85 

{Amount  (estunated)  requhred  for  completion  of  existing  project 20. 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  March  3, 1893. 

(See  Appendix  L  16.) 

17.  Black  BiveTj  Jforth  Carolina. — When  the  United  States  began  to 
improve  this  river  in  1887  the  channel  from  the  mouth  24  miles  to  Point 
Caswell  was  fairly  cleared  to  a  depth  not  less  than  4  feet  at  low  sum- 
mer stages,  and  was  roughly  cleared  62  miles  farther  to  Lisbon  with  a 
least  channel  depth  of  2^  feet  at  low  stage  in  the  10  miles  from  Point 
Caswell  toHawsISTarrows;  thence  62  miles  to  Lisbon  the  depth  at  low 
summer  stage  was  18  inches  to  3  feet  on  the  shoals  and  10  to  12  feet  in 
the  x)ools. 

The  project  of  1885  is  to  apply  at  least  $10,000  to  removing  logs, 
snags,  and  overhanging  trees  from  the  bed  and  banks,  and  rounding 
off  a  few  of  the  sharpest  bends  in  the  river  from  its  confluence  with  the 
Cape  Fear  up  86  miles  to  Lisbon.  Li  1893  it  was  modiiied  to  confine 
the  improvement  78  miles  up  to  Clear  Bun. 

To  June  30, 1892,  $3,000  had  been  expended  upon  this  work. 

jSNa  93 ^13 
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At  that  date  navigation  was  unobstructed  from  the  month  34  miles 
to  Haws  Narrows,  excepting  a  few  trees  in  the  channel  and  leaning 
from  the  banks  in  the  6  miles  next  below  Point  Caswell,  and  between 
it  and  Haws  Narrows,  thn>ugh  which  shoals  of  sand  formed  by  logs 
reduced  the  depth  to  18  inches.  In  the  next  14  miles  to  South  Kiver 
Narrows  navigation  was  not  obstnicted,  but  thence  34  miles  to  Lisbon 
was  badly  obstructed  by  snags,  logs,  stumps,  and  overhanging  trees. 

With  the  amount  exi>ended  during  the  fiscal  year  ending  Jane  30, 
1893,  the  channel  and  banks  have  been  cleared  firom  Clear  Bun  down 
18  miles. 

Amoant  appropriated  by  act  approved  J uly  13, 1892 $10, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 3, 543. 67 

July  1, 1893,  balance  unexpended (>,456.33 

July  1,1893,  outstanding  liabilities 1,330.90 

July  1, 1893,  balance  available 5,125.43 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 
1895,  for  maintenance 3,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  17.) 

18.  Oape  Fear  River  above  W  ilmin{/tony  J\r.  0. — ^When  the  United 
States  began  to  improve  it  in  1882  a  draft  of  4  feet  could  I>b  carried 
at  lowest  stages  50  miles  above  Wilmington  to  Browns  Beach,  thence 
65  miles  to  Fayetteville.  There  were  43  shoals,  aggregating  about 
16§  miles  in  length,  on  which  the  depth  was  not  more  than  12  to  14 
inches  during  the  low  stage;  from  Indian  Wells  Landing,  37  miles 
above  Wilmington,  78  miles  to  Fayetteville,  the  river  was  badly  ob- 
structed by  snags,  logs,  and  overhanging  trees. 

The  project  of  1881,  as  matured  in  1885  and  1886,  is  to  obtain  at  all 
times  of  the  year  a  depth  of  4  feet  from  Wilmington  73  miles  to 
Blizabethtown,  and  of  3  feet  tlienoe  42  miles  to  Fayetteville,  by  remov- 
ing snags  and  ro(ik  from  the  bed  and  overhanging  trees  from  the  banks, 
by  contracting  the  channel  by  jetties  on  the  shoals,  and  by  a  little 
dredging  at  a  bar  of  clay,  at  a  total  cost,  estimated  in  1893,  of  $275,000. 

To  June  30,  1892,  $99,230.31  had  been  expended  upon  this  work. 

At  that  date  navigation  from  Wilmington  to  Fayetteville  was  not 
materially  interfered  with  by  suags,  except  at  two  short  places  and  at 
occasional  xK)int8  where  caVing  of  banks  had  carried  trees  into  the 
river.  Up  to  Elizabcthtowii  the  least  channel  depth  on  the  shoals  at 
ordinary  low  water  was  (i'roxw  surveys  made  in  1893)  about  2.6  feet  and 
from  Klizabethtown  n]>  to  Fayetteville  about  0.8  of  a  foot. 

With  the  amount  a])pliod  during  the  fiscal  year  ending  June  30, 1883, 
13  miles  of  ehannel  have  been  veeleared  of  snags,  3,619  linear  feet  of 
jetties  of  brush  and  stone  have  been  built,  which  have  resulted  in  com- 
pletely inipmving  three  of  ihe  worst  shoals  on  the  river  at  and  above 
Kli/ahethto>vn«  ha>  in;;  a  total  ehannel  length  of  2.4  miles,  and  all  the 
shoals  on  the  river  ha\e  I  Mvn  surveyed,  embracing2S.7  miles  of  hydrog- 
raphy. 

July  1.  lSi^-»  *»»^*"*'**  »»»«>n«»'iuloa    $4  549.99 

Amount  Hi»pvoi»iiHloa  b>  mi  i  .n»pio\»M  J»l\  i;i.  ISJJ'J 15|oOo!oO 

19  540.99 

,1uiit*St>.  ISHiS,  ifcuiouut  o\i»cuil«»»l  amiiK  iU,  il  \,Mr „     Is'seS^SS 

July  I.  lSt»;i,  UUuio  uuo\i»Pua,  a  5,9se.l0 

July  I,  lS5k.H,  ou»aC;»uaiUkj  lul»ilui*-  ^^ 

July  I.  USil.s.  b«Uuo«>i4\AiUI»U  5,919.80 
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'Amount  (estimated)  required  for  completion  of  existing  project $156, 750. 00 

Amount  that  can  beprofitably  expended  in  fiscal  year  end  ihfi^  June  30, 1895    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  March  3,  1893. 

(See  Appendix  L  18.) 

19.  Cape  Fear  River  at  and  below  Wilmington^  N.  0. — ^The  United 
States  began  to  improve  the  river  between  the  bar  and  Wilming- 
ton in  1829  and  the  channel  on  the  bar  in  1853.  In  1829  the  river 
was  so  obstructed  that  vessels  drawing  more  than  10  feet  were  obliged 
to  anchor  14  miles  below  Wilmington  and  discharge  a  part  of  their  car- 
goes into  lighters.  In  1853,  at  low  water  on  the  bar,  the  least  mid- 
channel  depth  was  7  feet  in  the  western  channel,  7J  feet  in  the  eastern 
channel,  and  8  feet  at  New  Inlet,  7  miles  above  the  mouth. 

The  original  project  of  1827  was  to  deepen  the  channel  through  the 
shoals  in  the  8  miles  next  below  Wilmington  by  contracting  it  by  jetties 
and  by  diverting  into  it  water  from  Brunswick  Eiver  and  from  Fishing 
and  Eodmans  creek. 

The  project  of  1853  was  to  straighten  and  deepen  the  channel  on  the 
bar  by  building  jetties  and  a  wing  dam,  by  dredging,  by  diverting  water 
through  it  from  New  Inlet,  by  building  a  jetty  at  Federal  Point,  and  by 
closing  two  small  breaches  in  Zekes  Island. 

The  project  of  1870  was  to  deepen  the  bar  channel  by  closing  the 
breaches  between  Smiths  and  Zekes  islands,  with  the  ultimate  closure 
of  New  Inlet  in  view. 

The  project  of  1873,  to  deepen  the  channel  through  the  bar,  added  to 
that  of  1870,  to  dredge  in  the  Baldhead  (eastern)  Channel,  to  extend 
across  Zekes  Island  and  beyond  it  into  the  river,  the  dam  then  being 
built  to  close  the  breaches  between  Smiths  and  Zekes  islands,  and  to 
close  New  Inlet,  commencing  with  the  building  of  a  jetty  from  Federal 
Point. 

The  project  of  1874  was  "  to  get  12  feet  at  low  water  as  high  as  the 
city  of  Wilmington ''  by  dredging  a  channel  100  feet  wide  through 
Horseshoe  Shoal  below  New  Inlet  and  through  three  other  shoals  near 
Wilmington. 

The  project  of  1881  was  to  dredge  a  channel  2|  miles  in  lengiih  through 
Horseshoe  Shoal,  and  through  eight  other  shoals  above  it,  270  feet 
wide  and  16  feet  deep  at  mean  low  water  from  deep  water  at  Smith- 
ville  (Southport)  to  Wilmington. 

February  28, 1889,  pursuant  to  a  requirement  of  the  river  and  har- 
bor act  of  August  11, 1888,  the  cost  of  obtaining  a  channel  20  feet  deep 
at  mean  low  water  from  Wilmington  to  the  ocean  was  reported  to  be 
$1,800,000.  In  the  Annual  Eeport  for  1889  it  was  reported  that  an 
additional  appropriation  of  $25,000  would  be  required  to  complete  the 
project  of  1881  and  obtain  a  channel  16  feet  deep  from  Wilmington  to 
the  ocean.  By  the  river  and  harbor  act  of  September  19, 1890,  Con- 
gress appropriated  $170,000  for  improving  the  Cape  Fear  River  at  and 
below  Wilmington,  and  December  24, 18^,  a  contract  was  entered  into 
for  dredging  to  the  depth  of  20  feet,  which  commenced  at  Wilmington 
January  19, 1891,  and  ceased  at  Brunswick  Eiver  Shoal,  4^  miles  below 
Wilmington,  September  7, 1892. 

Since  September  7, 1892,  work  has  been  in  progress  to  obtain  a  chan- 
nel through  the  shoals  between  Wilmington  and  the  bar  and  on  the 
latter,  18  feet  deep  at  mean  low  water. 

To  June  30, 1892,  $2,618,100.14  has  been  expended  upon  this  work. 

At  that  date  the  depth  on  the  bar  at  mean  low  water  was  not  less 
than  17  feet,  and  not  less  than  16  feet  thencd  to  Wilmington  for  a  width 
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of  270  feet,  excepting;  at  Snows  Marsh  ChanDel,  where  the  minimnm 
depth  was  16  feet  and  the  minimam  width  40  feet,  and  excepting,  also, 
at  Lilliput  Shoal,  11  miles  below  Wilmington,  where  for  a  distance  of 
300  feet  the  minimum  depth  was  15  feet.  The  minimam  channel  depth 
then  was.  therefore,  17  feet  ni)on  the  bar  and  15  leet  in  the  river. 

With  tlie  amount  applied  during  the  fiscal  year  ending  Jane  30, 1893, 
the  channel  20  feet  in  depth  has  been  increased  in  length  812  feet  at 
Brunswick  Kiver  Shoal,  and  a  channel  18  feet  deep  and  37  to  74  feet 
wide  has  been  cut  through  Brunswick  Riveri  Midnight,  and  Beeves 
Point  Shoals,  aggregating  3.1  miles  in  length,  and  82,116  cubic  yards 
of  material  has  been  re^Iredged  by  the  United  States  saction  dredge 
Woodbury,  and  by  contract  from  the  shoal  at  Snows  Marsh  Channel 
At  high  water  a  vessel  has  passed  down  the  river  drawing  18  feet  3 
incites  from  Wilmington  to  Sbuthi>ort  and  thence  20  feet  3  inches  over 
the  bar  to  sea,  the  rise  of  tide  being  2.5  feet  at  Wilmingtan  and  4J5 
feet  at  the  bar. 

Jnly  1, 1892, balance  anexpended $36^360.23 

Amount  appropriated  by  act  approved  July  13, 1892 200, 000. 00 


236,360.23 
Jane  30, 1893,  amount  expended  during  fiscal  year 58^206.64 


July  1, 1893, balance  unexpended 178,054.59 

July  1, 1898,  outstanding  liabilities $8,726.07 

July  1, 1893,  amount  covered  by  uncompleted  contracts  ....  126, 278. 56 

135,004.63 


July  1, 1893,  balance  available 43,049.98 


'  Amount  (estimated)  required  for  completion  of  exist-  (  if  to  18  ftet . .      400^  000. 00 

ing  project {  if  to  20  feet. .  1,430,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno 
:W,1805 400;  000.00 

Submitted  in  compliance  with  reauirements  ot  sections  2  of  river  and 
harbor  acts  of  186H  and  1867  ana  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L 19.) 

20.  Lockicoodft  Folly  River^  ^arth  Carolina. — ^When  the  XJnited  States 
began  this  improvement  in  1892  the  depth  on  the  changei^le  ocean 
bar  was  usually  4  feet  at  low  and  8  feet  at  high  water.  These  depths 
could  be  carried  at  low  stages  1^  miles  up  the  channel  to  a  mad  flat, 
over  which  for  1^  miles  the  channel  depth  averaged  less  than  1  foot  at 
low  water.  A  little  above  these  flats  there  was  a  shoal  300  feet  long 
upon  which  the  depth  at  low  water  was  about  2^  feet,  thence  abont  28 
miles  by  river  to  Lockwoods  Folly  Bridge  the  depth  was  nowhere  less 
than  5  feet. 

The  project  was  adopted  in  1887  to  dredge  a  channel  thiongh  the  flats 
100  feet  wide  and  7  feet  deep  at  low  water. 

To  June  30,  1892,  J4,9()4.32  had  been  expended. 

At  that  date  one  cut  40  feet  wide  and  5  feet  deep  at  low  water  had 
been  dredged  the  length  of  2,530  Ibet,  about  one-third  of  tihe  distance, 
til  rough  the  shoal. 

The  amount,  $3,000,  appropriated  July  13, 1892,  being  too  small  to 
form  a  contract  for  dredging  at  an  advantageous  rate,  the  Seoretary  of 
War,  August  4,  1H02,  authorized  it  to  be  withheld  from  expenditure 
for  the  present,  and  no  work  has  been  done  duiing  the  flscal  year  end- 
ing June  30, 1893. 
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July  1, 1892,  balance  unexpended $35.68 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

3, 035. 68 
June  90, 1893,  amount  expended  during  fiscal  year 10. 82 

July  1, 1893,  balance  unexpended 3,024.86 

Amount  (estimated)  required  for  completion  of  existing  project 32, 000. 00 

Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  20.) 

21.  Yadkin  River^  North  Carolina, — Its  improvement  is  restricted  to 
a  section  33  miles  in  length,  below  and  between  which  and  its  lower 
part,  called  the  Great  Pedee,  which  is  navigable  from  tide  water  to  near 
the  southern  boundary  of  the  State,  there  intervenes  a  section  of  the 
river  111  miles  in  length  containing  many  shoals,  rapids,  and  falls 
which  entirely  preclude  any  attempt  to  make  it  navigable. 

When  the  United  States  commenced  to  improve  the  section  64^  miles 
long  from  the  railroad  bridge  near  Salisbury  to  the  foot  of  Bean  Shoal, 
its  navigation  was  completely  obstructed  by  rock  ledges,  lisliing  and 
mill  dams,  and  numerous  shoals,  with  a  greatest  depth  of  1  foot  at 
ordinary  low  water  on  some  of  its  shoals  and  ledges.  The  estimated 
cost  of  the  improvement  was  $400,000. 

The  project  of  1879  was  to  secure  a  minimum  depth  of  2J  feet  at 
ordinary  stages  nine  months  annually  throughout  the  64^  miles. 

The  present  project,  of  1887,  is  to  secure  this  depth  for  a  distance  of 
33^  miles  only,  next  above  the  railroad  bridge  at  Salisbury,  at  an  esti- 
mated cost  of  $107,000. 

To  June  30.1893,  $101,601.34  had  been  expended  upon  this  work.  At 
that  date  it  nad  a  channel  40  to  70  feet  wide,  2^  feet  deep,  about  8 
months  annually,  navigated  not  even  by  flat  and  pole  boats. 

During  the  fiscal  year  ending  June  30, 1893,  no  work  has  been  done; 
the  improvement  has  been  stopped  by  authority  of  the  Secretary  of 
War  of  November  16, 1892;  the  plant  pertaining  to  the  improvement 
has  been  sold,  and  the  proceeds  thereof,  together  with  the  balance  of 
the  appropriation,  covered  into  the  Treasury. 

July  ly  1892, balance  unexpended $455.82 

Reoeived  from  sales 1,370.28 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

6, 826. 10 
June  30, 1893,  amoimt  expended  during  fiscal  year 1,264.83 

July  1, 1893,  balance  unexpended • 5,561.27 

(See  Appendix  L  21.) 

22,  Oeorgetotcn  Harhor^  South  Carolina. — This  harbor  is  that  part  of 
the  Sarapit  Biver  immediately  within  the  bar  at  its  mouth  near  the  head 
of  Winyaw  Bay. 

When  the  United  States  began  to  improve  it  in  1884  there  was  in 
the  channel  on  tiie  ocean  bar  at  the  mouth  of  the  bay  at  low  water 
about  8|  feet  and  about  12  feet  at  high  water,  thence  up  the  bay  there 
was  a  depth  of  13  feet  to  the  bar  at  the  mouth  of  the  Sampit,  upon 
which  there  was  only  9  feet  at  ordinary  low  water. 

The  prcjject  of  1881  was  to  dredge  a  channel  200  feet  wide  to  the  depth 
of  12  feet  at  ordinary  low  water  through  this  shoal  or  bar  to  permit 
vessels  to  reach  the  wharves  at  6eorfi:etown. 

To  June  30, 1892,  $32pL41.12  had  been  expended  upon  this  work. 
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At  that  date  a  channel  12  feet  deep  had  been  dredged  entirely  through 
the  shoal  with  a  minimum  width  of  130  feet. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30, 1893, 
the  project  has  been  completed  and  there  is  now  a  channel  12  feet  deep 
and  200  feet  wide  entirely  through  the  shoal  from  Winyaw  Bay  to 
Georgetown  Harbor. 

July  1, 1892,  balauce  unexpended $37i.88 

Amount  appropriated  by  act  approved  July  13,  1892 12, 000. 00 

12,874.88 
June  30, 1893,  amount  expended  during  fiscal  year 10,108.19 

July  1,  1893,  balance  unexpended 2^271.68 

(See  Appendix  L  22.) 

J^3.  Winyaw  Bay^  South  Carolina. — When  the  United  States  began 
to  improve  it,  in  1890,  there  was  at  mean  low  water  in  the  main  (soath- 
erly)  channel  on  its  ocean  bar  7  to  9  feet,  and  in  the  Bottle  (easterly) 
Channel  6  to  8  feet,  of  water,  both  channels  being  changeable;  thence 
12  miles  to  the  head  of  the  bay  vessels  conld  draw  12  feet  at  lowest 
tides. 

The  i>roject  of  1885,  as  approved  by  the  Board  of  Engineer  OflBcers 
in  1888  and  by  the  Chief  of  Engineers  in  1889,  is  to  increase  the  depth 
of  wator  in  Bottle  Channel  to  abont  15  feet  at  mean  low  water  by 
building,  to  the  height  of  6  feet  above  that  plane,  a  jetty  from  North 
Island  10,700  feet  long  and  a  jetty  from  Sonth  Island  17,500  feet  long 
across  the  main  channel  to  the  15-foot  curve,  at  a  total  estimated  cost 
of  $2,500,000. 

To  prevent  the  overflow  to  the  depth  of  abont  1  foot  at  mean  high 
water  of  a  wide  expanse  of  marsh  on  the  southerly  side  of  the  entrance 
to  the  bay,  ensuing'from  the  degradation  of  about  3  miles  of  beach,  and 
hurtful  changes  to  the  tidal  regimen  of  the  bay,  a  dike  10,900  feet  in 
length  is  to  be  built,  at  an  estimated  cost  of  $31,000,  by  aathority  from 
the  Chief  of  Engineers  of  May  10, 1892. 

To  June  30, 1892,  $186,975.79  had  been  expended  nx>on  this  work. 

At  that  date  the  north  jetty  ha<l  been  built  to  a  distance  of  2,090  feet 
from  the  shore  and  height  of  18  inches  above  mean  low  water. 

With  the  amount  applied  during  the  fiscal  year  ending  June  30,1893, 
the  north  jetty  has  been  extimded  with  a  height  of  18  inches  above 
mean  low  water  130  feet,  and  to  a  less  height,  gradually  diminishing 
down  to  the  thickness  of  the  mattress  ballast,  1,337  feet  fiBkrther,  to  a 
distance  of  3,557  feet  from  the  shore.  There  has  been  no  increase  in 
depth  on  the  bar  since  the  jetty  was  commenced. 

July  1,  1892, balance  unexpeuded $60,125.39 

Amount  appropriated  by  act  approved  J nly  13,  1892 100^  000. 00 

166, 125. 39 
June  30, 1893,  amount  expended  during  fiscal  year 98, 656. 20 


uly  1, 1893, balance  unexpended 67,470.19 

July  1, 1893,  outstanding  liabilities $21,249.07 

57,293.67 


Jnly 

July 

July  1, 1893,  amount  covered  by  uncompleted  contracts  ....     36, 044. 60 


July  1, 1893, balance  available 10,176.52 

r  Amount  (estimated)  required  for  completion  of  existing  project  ....  2^181,250.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<    30,1895 eoo^ooaoo 

Submitted  in  compliance  with  retpiircments  of  sections  2  of  river  and 
harbor  acts  of  18(36  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  23.) 
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24.  Removing  sunken  vessels  or  craft  ohstructing  or  endangering  navi- 
gation.— The  removal  of  the  wreck  of  the  I.  D.  Coleman^  which  was 
dangerous  to  navigatioii  iu  8  feet  of  water  in  Albemarle  Sound,  about 
14  miles  east  of  Edentou,  N.  C,  was  authorized  in  August  and  com- 
pleted in  October,  1892,  at  a  cost  of  $237.67. 

The  removal  of  the  remainder  of  the  wreck  of  the  steamer  Concord^ 
sunk  in  the  channel  of  the  Pamlico  Eiver,  just  below  Washington,  in 
1886,  consisting  of  a  few  ship's  knees  and  bolts,  forming  a  jagged  and 
dangerous  obstruction  to  navigation,  was  authorized  in  November  and 
completed  in  December,  1892,  at  a  cost  of  $54.20. 

The  removal  of  the  wreck  of  the  steamer  City  of  Long  Branch,  burned 
and  sunk  in  the  Roanoke  River  2  miles  below  Edenton,  N.  C,  which 
projected  into  the  channel  and  formed  a  dangerous  obstruction  to  navi- 
gation, was  authorized  January  13  and  completed  March  23, 1893,  at  a 
cost  of  $539.64. 

The  boiler  of  a  United  States  gunboat,  sunk  during  the  war  on  the 
bar  at  the  entrance  to  the  Cape  Fear  River,  was  directly  on  the  line  to 
which  the  best  channel  across  the  bar  has  recently  shifted,  had  13J 
feet  of  water  upon  it  at  mean  low  water,  and  was  a  dangerous  obstruc- 
tion to  navigation  and  to  the  dredging  of  the  bar  by  the  United  States 
suction  dredge  Woodbury.  Its  removal  was  authorized  January  3  and 
completed  June  27, 1893,  at  a  cost  of  $2,601.02, 

(See  Appendix  L  24.) 

EXAMINATIONS    MADE    IN    COMPLIANCE  WITH    RIVER    AND    HARBOR 

ACT  APPROVED  JULY  13,1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13, 1892,  were  made  by  the  local  engineer,  Maj.  W.  S.  Stan- 
ton, Corps  of  Engineers,  and  reports  thereon  submitted  through  the 
division  engineer.  Col.  William  P.  Craighill,  Corps  of  Engineers. 

i.  Potohunk  River  J  North  Carolina. — Maj.  Stanton  submitted  report 
of  examination  under  date  of  January  17, 1893.  It  is  his  opinion  and 
that  of  the  division  engineer,  concurred  in  by  this  office,  that  the  river 
is  not  worthy  of  improvement  by  the  General  Government.  The  re- 
port was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  Ko. 
207,  Fifty-second  Congress,  second  session.    (See  also  Appendix  L  25.) 

2.  Durhams  Estuary j  North  Oarolina,  from  mouth  to  vilUige  of  Ed- 
wards Mill. — Maj.  Stanton  submitted  report  of  examination  under  date 
of  November  22,  1892.  It  is  his  opinion  and  that  of  the  division  en- 
gineer, concurred  in  by  this  oflSce,  that  this  stream  is  not  worthy  of 
improvement  by  the  General  Government.  The  report  was  transmitted 
to  Congress  and  printed  as  House  Ex.  Doc.  No.  99,  Fifty-second  Con- 
gress, second  session.    (See  also  Appendix  L  26.) 

3,  Breakwater  to  protect  town  of  Beaufort,  N.  G. — Maj.  Stanton  sub- 
mitted report  of  examination  under  date  of  February  13, 1893.  It  is 
his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office, 
that  this  locality  is  not  worthy  of  improvement  by  the  General  Govern- 
ment in  the  manner  proi)osed.  The  report  was  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  No.  246,  Fifty-second  Congress,  second 
Bessiou.    (See  also  Appendix  L  27.) 
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IMPROVEMENT  OF  WACCAMAW  AND  LUMBER  RIVERS,  NORTH  OABO- 
LINA  AND  SOUTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HAR- 
BORS IN  SOUTH  CAROLINA. 

This  district  was  in  the  charge  of  Capt.  Frederic  V.  Abbot,  Oori>s  of 
Engineers 3  Division  Engineer,  Col.  William  P.  Graighill,  Corps  of  Engi- 
neers. 

1.  Waccamaw  Biver.  North  Carolina  and  South  Carolina. — ^In  1880  this 
river  was  navigable  lor  boats  of  12  feet  draft  at  all  stages  of  water 
from  Georgetown  23  miles  to  Bull  Creek,  and  at  high  water  4  miles 
farther  to  Back's  lower  mills;  thence  for  boats  of  7  feet  draft  at  high 
water  22  miles  farther  to  Conway;  thence  it  possessed  an  obstructed 
channel  for  boats  of  3  feet  draft  at  ordinary  winter  water  68  miles  to 
Beeves  Ferry;  thence  an  obstructed  channel  with  3  feet  depth  at  high 
water  30  miles  to  Lake  Waccamaw. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water 
and  80  feet  bottom  width  from  the  mouth  of  the  river  to  Conway ;  thence 
a  cleared  channel  to  Lake  Waccamaw.    The  estimated  cost  is  $138,400. 

The  work  of  the  year  has  been  snagging.  Up  to  June  30^  1893, 
$83,098.70  has  been  spent,  giving  a  thoroughly  cleared  channel  with 
100  feet  least  width,  7  feet  deep  at  low  water  as  far  as  Conway,  and  40 
feet  width  and  3  feet  deep  68  miles  above  Conway. 

The  commerce  of  the  year  amounts  to  70,796  tons. 

Amouut  appropriated  by  act  approved  July  13, 1892 $10, 000. 00 

Jane  30,  1893,  amouut  expended  during  fiscal  year 6^196w70 

July  1,  1893,  balance  unexpended 4,801.90 

July  1, 1893,  outstanding  liabiUtiee 436.84 

July  1,1893,  balance  available i,96i.4A 

'  Amount  (estimated)  required  for  completion  of  existing  project 60, 600. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  30^000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

(See  Appendix  M  1.) 

2.  lAimher  River y  North  Carolina  and  South  Carolina. — ^The  river  was 
obstructed  by  logs,  snag8,'and  overhanging  trees,  and  in  places  by  sand 
bars.  It  was  crossed  by  a  number  of  bridges  without  draws.  The  proj- 
ect contemplates  the  removal  of  snags,  logs,  overhanging  trees,  etc, 
for  70  miles  below  Lnmbertou,  at  an  estimated  cost  of  $35,000.  The 
work  of  the  year  has  been  snagging.  The  railroad  bridge  in  South 
Carolina  is  now  being  supplied  with  a  steel  draw. 

The  North  Carolina  bridges  have  been  provided  with  drawspans  or 
discontinued.  The  commerce  of  the  vear  amounts  to  7,L54  tons.  Total 
expenditures  to  June  30,  181)3,  $13,0(i7.96. 

July  1,  1892,  balanre  unexpended  $496.62 

Amount  ap))roi>riated  by  act  approved  July  13,  18iK2 6, 000. 00 

5^496!^ 
June  30,  1803,  amount  expended  during  fiscal  year 8, 564. 58 

July  1,  1893,  balance  unexpended 1,932.04 

July  1,  1893,  outstanding  liabilities 289.25 

July  1,  1893,  balance  available 1,692.  TO 

{Amount  (estimated)  required  for  com  plot  itni  of  exiHting  project 20,000.00 
Amounttliatcan  Im^  profitably  expondcd  in  fiHcal  year  ending  June  30, 1895    20,000.00 
Submitted  in  compliance  with  rcquircmeutM  of  sections  2  of  river  aud 
harbor  acts  of  18GG  and  1867  and  of  sundry  civU  act  of  March  3,  1898. 

(See  Api>endix  M  2.) 
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3.  Little  Pedee  River ,  South  Carolina. — ^Tbis  river  was  much  obstructed 
by  snags  and  overhanging  trees,  and  in  places  was  subdivided  into 
several  branches.  The  project  contemplates  providing  for  steamboat 
navigation  to  Lumber  Eiver  and  pole-boat  navigation  to  Little  Eock. 
The  estimated  cost  is  $50,000.  All  bridges  on  that  part  of  river  im- 
proved foj*  steamers  have  been  supplied  with  draws. 

The  work  of  the  year  has  been  snagging.  This  year's  commerce 
amounts  to  6,153  tons.    Total  expenditures  to  June  30, 1893,  $12,583.86. 

July  1, 1892,  balance  unexpended $307.12 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

5, 307. 12 
June  30, 1893,  amount  expended  during  fiscal  year '. 2, 890. 98 

July  1,  1893,  balance  unexpended 2,416.14 

July  1, 1893,  outstanding  liabilities 151.75 

July  1, 1893,  balance  avaUable 2,264.39 

'Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Amount  tbat  can  be  prontab]^  expended  in  fiscal  year  ending  J  une  30, 1895    20, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  3.) 

4.  Or  eat  Pedee  River,  South  Carolina. — ^The  river  was  dangerously 
obstructed  by  snags  and  logs.  The  project  provides  for  thoroughly 
cleared  9foot  navigation  52  miles  to  Smith  Mills,  and  3^foot  navigation 
to  Gheraw,  172  miles  above  the  mouth,  at  all  stages  of  water,  at  an 
estimated  cost  of  $117,000.  The  work  of  the  year  has  been  snagging. 
This  year's  commerce  amounts  to  94,661  tons.  Total  expenditures  to 
June  30, 1893,  $83,321.72. 

July  1, 1892,  balance  unexpended $3,857.39 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

"~  13, 857. 39 
June  30, 1893,  amount  expended  during  fiscal  year 7, 679. 11 

July  1, 1893,  balance  unexpended 6,178.28 

July  1, 1893,  outstanding  liabilities 669.10 

Julyl,  1893,  balance  available 5,509.18 

{AmoQut  (estimated)  required  for  completion  of  existing  project 27, 500. 00 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1895  27, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3,  1893. 

(See  Appendix  M  4.) 

5.  Olarh  River,  South  Carolina, — ^Tbis  river  forms  the  southern  mouth 
•  of  Lynch  River.    Its  upper  end  was  entirely  choked  by  driftwood  and 

fallen  trees.  The  project  provides  for  closing  the  northern  mouth  of 
Lynch  Biver  and  snagging  Clark  Eiver.  The  estimated  cost  is  $7,500. 
Tlie  work  of  the  year  has  been  snagging.  All  that  is  needed  before 
Lynch  Biver  is  opened  for  steamers  has  been  done. 

This  year's  commerce  amounts  to  7,628  tons.  Total  expenditures  to 
June  30, 1893,  $7,086.19. 

Amount  appropriated  by  act  approved  Jnly  13,1892 $2,500.00 

June  30,  lo93,  amount  expended  during  fiscal  year 2,086.19 

«July  1, 1893, balance  unexpended 413.81 

July  1, 1893,  outstanding  liabilities 56. 00 

July  1, 1893,  balance  available 357. 81 

(See  Appendix -M  5.) 
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6.  Mingo  Creek,  South  Carolina. — ^This  stream  was  much  obstructed 
by  snags  and  overhangfing  trees.  The  project  provides  for  removing 
obstructions  from  the  mouth  to  Williams  Landing  for  steamboat  navi- 
gation and  above  for  pole-boat  navigation.  The  estimated  cost  is 
il7,000.  The  work  of  the  year  has  been  snagging.  This  year's  com- 
merce amounts  to  94,6G5  tons.  Total  expenditares  to  June  30,  1893, 
$11,546.02. 

July  1, 1892,  balance  unexpended $515.13 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

3, 515. 13 
June  30, 1893,  amount  expended  during  fiscal  year 2, 061. 15 

July  1, 1893.  balance  unexpended 1, 453. 98 

July  1, 1893, outstanding  liabilities 76.20 

July  1, 1893, balance  available 1,377.78 

'Amount  (estimated)  required  for  completion  of  existinfi^  project 4, 000. 00 

I  Amount  thatcan  be  profitably  expendedin  fiscal  yeareudiugJune30, 1895      4, 000.00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  6.) 

7.  Santee  River,  South  Carolina. — This  river  was  obstructed  by  sunken 
logs  and  snags.  The  bar  was  narrow,  crooked,  and  shifting,  with  only 
about  4  feet  depth  at  low  tide.  The  project  provides  for  leaving  the 
Mosquito  Creek  Canal,  which  has  been  completed  for  about  $100,000, 
as  a  lumber  route,  and  for  a  new  cut  between  Estherville  and  Minim 
Creek  at  an  estimated  cost  of  $250,000,  and  for  completely  snagging 
the  Santee  Kiver  itself  at  a  cost  of  9100,000.  During  the  past  year 
dredging  on  the  new  canal  continued  till  September  30,  when  it  was 
suspended  during  the  building  of  a  new  and  x>owerM  dredge  by  the 
United  States.  A  new  and  better  right  of  way  was  secured  by  pur- 
chase. 

Up  to  June  30, 1803,  $143,559.63  hasbeen  spent  in  giving  apassage  30 
feet  wide  and  5  feet  deep  at  high  water  from  Santee  Eiver  to  Wiuyah 
Bay,  in  building  a  drawbridge  over  Mosquito  Creek,  in  replacing 
damaged  rice  drainage,  and  dredging  on  the  new  Estherville-Minim 
Creek  Canal.    This  year's  commerce  amounts  to  124,182  tons. 

July  1, 1892,  balance  unexpended $16,408.49 

Amoun t  appropriated  by  act  approved  .1  iily  13,  1892 30, 000. 00 

46, 409. 49 
June  30,  1803,  amount  expended  during  fiscal  year 30, 309. 12 

Jnlv  1,  1893,  balance  unexpended 16,010.37 

July  1,  1893,  outstanding  liabilities 9,234.41 

July  1,  1893,  balance  available 6,805.96 


'Amount  (estimated)  required  for  com])letion  of  exiHting  projt'ct 290,000.00 

j  Amount  that  can  be  urotitably  expended  in  tiHcnl  year  ending  J  nne30, 1895  200^000.00 
I  Submitted  in  compliance  with  requiremeutH  of  uectionH  2  of  river  and 

^     harbor  acts  of  180G  and  1867  and  of  sundry  civil  act  of  March3,  1893. 

(See  Appendix  M  7.) 

8.  Wateree  River,  South  Carolina. — ^This  river  had  a  low- water  depth 
of  from  3  to  4  feet  from  its  mouth  07  miles  to  Camden.  It  was  much 
obstructed  by  sna^s  and  by  two  railroad  bridges  without  draws.  The 
project  provider  for  4-foot  steamboat  navigation  to  Camdeu.  Totel 
expenditures  to  June  30,  1893,  *59,454.34. 
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The  appropriation  of  September  19, 1890,  completes  the  original  es- 
timated cost  and  for  this  sum  the  river  has  been  put  into  a  satisfactory 
condition.  The  engineer  officer  in  charge  reports  that  an  annual  ap- 
propriation of  $6,500  is  needed  for  maintenance.  Thi»  year's  com- 
merce amounts  to  6^242  tons. 

July  1, 1892,  balance  unexpended $6,822.77 

Amoont  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

9, 322. 77 
Jnne  30, 1893,  amount  expended  during  fiscal  year 6, 277. 11 

Julyl,  1893,  balance  unexpended 3,045.66 

July  1,  1893,  outetanding  liabiUtiea 302.82 

Julyl,  1893,  balance  available 2,742.84 

(  Amountthatcanbeprofitably  expendedinfiscal  year  ending  June30,1895      6, 500. 00 
<  Submitted  in  compliance  with  reqairementtt  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  March  3,  1893 

(See  Appendix  M  8.) 

9.  Congaree  River j  South  Carolina. — This  river  had  a  low- water  depth 
of  from  3  to  4  feet  from  its  mouth  48  miles  to  the  railroad  bridge  at 
Columbia,  thence  1  foot  low- water  depth  2  miles  farther.  The  lower  47 
miles  from  Oranby  to  the  mouth  was  blocked  by  snags  and  a  railroad 
bridge  without  a  draw.  The  3  miles  above  Granby  was  impassable, 
being  rapids.  The  project  provides  for  4-foot  navigation  below  Granby 
and  a  cleared  channel  through  the  rapids  above.  The  work  of  the  year 
has  been  snagging.  Total  expenditures  to  June  30, 1893,  $21,992.26. 
This  year's  commerce  amounts  to  2,781  tons. 

Amount  appropriated  by  act  approved  Jnly  1 3, 1892 $5, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 1, 992. 26 

July  1,1893,  balance  unexpended 3,007.74 

July  1,1893,  outstanding  liabilities 429.34 

July  1, 1893,  balance  available 2,578.40 

{Amount  (estimated)  required  for  completion  of  existing  project 29, 500. 00 
Amountthatcanbeprofitablyexpendedinfiscalyearendiug June30, 1895    25, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  9.) 

10.  Charleston  Harbor^  South  Carolina. — The  work  in  progress  since 
1878  comprises  two  jetties  of  riprap  with  a  mattress  hearting,  wherever 
deemed  advantageous,  resting  upon  a  mattress  of  logs  and  brush.  The 
jetties  spring  from  Sullivan  and  Morris  islands  and  converge  on  curves 
so  as  to  cross  the  bar  on  parallel  lines  about  2,900  feet  apart.  They 
are  to  establish  and  maintain  a  channel  across  the  bar  not  less  than  21 
feet  deep  at  low  water,  where  heretofore  the  low-water  depth  has  not 
exceeded  12  feet.  Estimated  cost  for  jetties  up  to  low  water  $4,380,500 ; 
up  to  3  feet  above  mean  low  water  $5,334,500. 

Dredging  was  resumed  with  United  States  dredge  and  hired  labor 
on  July  18  and  continued  till  October  15,  .when  all  the  Government 
plant  was  turned  over  to  the  contractors  under  the  new  continuing 
contract.  Dredging  and  stonework  from  that  time  till  the  end  of  the 
year  was  all  done  by  contract,  and  was  practicaUy  continuous. 

Reasonable  prices  were  secured  on  the  first  letting  and  a  contract  for 
$1,300,000  was  entered  into  with  Messrs.  Egan  and  Friday  on  October 
4.    The  United  States  have  the  right  to  extend  this  contract  at  same 
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prices  till  the  total  amount  authorized  by  act  of  July  13, 1892,  has  been 
cxx>ended,  or  to  close  it  at  any  time  after  the  $1,300,000  has  been  spent. 
During  the  year  159,556  tons  of  stone  was  deposited  on  the  jetties,  and 
325,222  cubic  yards  of  material  dredged. 

No  settlement  of  the  jetties  has  occurred  during  the  year. 

About  If  miles  of  the  south  jetty  and  If  miles  of  tiie  north  jetty 
have  been  raised  to  high  water. 

The  annual  survey  shows  marked  deepening  between  the  jetties  and 
for  some  distance  beyond  their  outer  ends.  There  is  now  a  good  chan- 
nel way  through  with  15  feet  of  water  at  low  tide.  Total  expenditoree 
to  June  30, 1893,  $2,546,214.67. 

July  1, 1892,  balance  nnexpended $16, 685.64 

Amount  appropriated  by  act  approved  July  13, 1892 225, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1893 750, 000. 00 

991,685.64 
June  30, 1893,  amount  expended  during  fiscal  year 360, 400. 31 

July  1, 1893,  balance  nnexpended '. 631,285.33 

July  1, 1893,  outstanding  liabilities $94, 233. 03 

July  1, 1893,  amount  covered  by  uncompleted  contracts 885, 405. 62 

979,638.66 

(Amount  (estimated)  required  for  completion  of  existing  project 1, 203^  000.00 
Amount  that  can  be  protitiibly  expended  in  fiscal  year  ending  June  30, 
1895 750,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 

(See  Appendix  M  10.) 

11.  Ashley  River,  South  Carolina. — ^The  plan  of  improvement  com- 
prised the  removal  of  a  shoal  about  8  miles  above  the  city  of  Charles- 
ton, S.  0.,  where  there  was  only  9  feet  of  water  at  low  tide,  and  anoliier 
just  below  the  Waiido  Phosphate  Works,  where  there  was  only  6  feet 
Ijow-water  depth  of  from  10  to  11  feet  with  widths  of  fix)m  100  feet  to 
200  ieet  have  been  obtained,  and  a  balance  is  left  for  maintenance. 
This  year's  commerce  amounts  to  405,000  tons.  Total  expenditures  to 
June  30, 1893,  $5,497.19. 

July  1,  1892,  balance  unexpended $826.34 

June  30, 1893,  amount  expended  during  fiscal  year 823. 63 

July  1, 1893,  balance  unexpended 2.81 

July  1, 1893,  outstanding  liabilities 2.81 

(See  Appendix  M  11.) 

1:2.  Wappoo  Gutj  South  Carolina. — The  project  provides  for  a  chan- 
nel 60  feet  wide  and  G  feet  deep  at  low  water  between  Ashley  luid  Stono 
rivers.  There  is  now  a  narrow  G-foot  channel  all  the  way  through. 
This  year's  commerce  amounts  to  141,000  tons.  Total  expenditares  to 
June  30, 1893,  $50,284.28. 

Jnlyl,  1892,  balance  unexpended $2,683.28 

Amount  appropriated  by  act  approved  July  13,  1892 -. 10, 000. 00 

12,683.28 
June  30, 1893,  amount  expended  during  fiscal  year 9,887.51 

July  1, 1893,  balance  unexpended 2^716.78 

{Amount  (estimated)  required  for  completion  of  existing  project 36, 000. 00 

Amount  tbat  can  be  protitubly  expended  in  fiscal  year  ending  June  30, 1895  85^  000. 00* 
Sul>nntted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1803. 

(See  Appendix  M  12.) 
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13.  Edisto  River  J  South  Carolina, — The  river  was  much  obstructed  by 
snags  and  shoals.  The  project  provides  for  a  channel  for  raits  and 
flatboats  from  the  sea,  260  miles,  to  Guignard  Landing  on  the  South 
Fork,  at  an  estimated  cost  of  $33,386.  The  work  of  the  year  has  been 
snagging.  The  project  has  been  satisfactorily  completed  for  less  than 
the  estimated  cost. 

This  year's  commerce  amounts  to  129,125  tons.  Total  expenditures 
to  June  30, 1893,  $32,935.85. 

July  1,  1892,  balance  unexpended $172.26 

Amount  appropriated  by  act  approved  July  13, 1892 7, 385. 00 

7, 557. 26 
June  30, 1893,  amount  expended  during  fiscal  year 7, 108. 11 

July  1,  1893,  balance  unexpended 449.15 

(See  Appendix  M  13.) 

14.  SaUcahatchie  Biver^  South  Carolina. — ^The  nver  was  much  ob- 
structed by  snags.  The  project  provides  for  a  continuous  flatboat 
channel  from  5  miles  above  Toby  Bluff  to  Hickory  Hill,  at  an  esti- 
mated cost  of  $18,000.  This  year's  commerce  has  amounted  to  16,000 
tons.  The  last  appropriation  completes  the  estimated  cost  and  no 
farther  fands  will  be  required,  the  improvement  being  completed  and 
a  sufficient  balance  being  left  for  maintenance.  Total  expenditures  to 
June  30, 1893,  $14,241.66. 

July  1, 1892,  balance  unexpended $4,517.07 

June  30, 18^,  amount  expended  during  fiscal  year 758. 73 

July  1, 1893,  baUmee unexpended 3,758.34 

(See  Appendix  M  14.) 

15.  Beaufort  Biver^  South  Carolina. — The  portion  to  be  improved  is 
near  Coosaw  Eiver,  where  there  was  only  about  4  feet  depth  at  low 
water  for  a  short  distance.  A  through  channel  7  feet  deep  has  been 
provided  by  dredging  as  projected.  The  estimated  cost  is  $40,000. 
The  total  expenditures  to  June  30, 1893,  have  been  $24,937.23.  The 
amount  appropriated  was  not  sufficient  to  give  the  required  width,  as 
more  rock  was  encountered  than  was  anticipated.  As  recommended 
by  the  district  engineer,  the  original  estimate  has  been  increased  by 
$15,000.    This  yesu^'s  commerce  amounts  to  250,000  tons. 

July  1, 1892,  balance  unexpended $2,915.05 

Amount  appropriated  by  act  approved  July  13, 1892 12,500.00 

15, 415. 05 
June  30, 1883,  amount  expended  during  fiscal  year 15,352.28 

July  1, 1893,  balance  unexpended 62.77 

July  1, 1893,  outstanding  Uabilities 37.70 

July  1, 1893,  ba]ane« available 25.07 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  15.) 

16.  Bemoving  iunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— ^Three  wrecks  in  the  upper  branches  of  the  Cooper  Biver  were 
removed.  A  wreck  was  rejiorted  in  the  Ashley  Biver  draw  of  the 
Charleston  and  Savannah  Bailroad  Bridge,  but  was  subsequently 


190         REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

removed  by  its  owners.  The  schooner  Kate  Y.  Aitken  was  wrecked 
about  800  foet  north  of  the  jetty  channel,  Charleston  Harbor,  South 
Carolina.  She  was  advertised  and  contract,  amounting  to  $4,74o,  made 
for  her  removal.  Ko  work  had  been  done  on  her  at  the  close  of  the 
fiscal  year. 
The  expenditures  during  the  year  amounted  to  $1,029.41. 

(See  Appendix  M  16.) 

EXAMINATION  MADE  IN  COMPLIANCE  WITH  RIVER   AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examination  of  Lynch  River ^  South  Carolina^  required 
by  act  of  July  13, 1892,  was  made  by  the  local  engineer,  Oapt.  Frederic 
V.  Abbot,  Corps  of  Engineers,  and  repol't  thereon,  dated  December  2, 
1892,  submitted  through  the  division  engineer.  Col.  William  P.  Craig- 
hill,  Corps  of  Engineers.  It  is  the  opinion  of  Capt.  Abbot  and  of  the 
division  engineer,  concurred  in  by  this  office,  that  the  river  is  worthy  of 
improvement  to  the  extent  indicated  in  the  report.  The  cost  of  a  sur- 
vey necessary  for  preparation  of  project  and  estimate  of  cost  of  improve- 
ment is  estimated  at  $600.  The  report  was  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  No.  125,  Fifty-second  Congress,  second 
session.    (See  also  Appendix  M  17.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  aEOBaiA. 

This  district  was  in  the  charge  of  Capt.  O.  M.  Carter,  Corps  of  Engi- 
neers, with  Lieut.  Thomas  H.  Eees,  Corps  of  Engineers,  under  his 
immediate  orders  to  March  31,  1893;  Division  Engineery  Ool.  William 
P.  Craighill,  Corps  of  Engineers. 

1.  Savannah  Harhor^  Georgia. — The  plan  of  improvement  under 
which  operations  have  been  carried  on  in  Savannah  Harbor  during  the 
last  fiscal  year  was  approved  by  the  Secretary  of  War  on  July  23, 1890. 
The  project  contemplates  the  establishment  of  a  navigable  channel  26 
feet  deep  at  mean  high  water  between  the  city  of  Savannah  and  Tybee 
Eoads.  The  mean  rise  and  fall  of  tides  varies  from  about  7  feet  at  Fort 
Pulaski  to  about  6  feet  in  front  of  the  city  wharves. 

The  estimated  cost  of  the  improvement  is  f  3,500,000. 

In  1873,  prior  to  improvement,  the  channel  was  in  places  not  more 
than  9  feet  deep  at  mean  low  water,  and  the  usual  high-water  draft  of 
vessels  was  not  more  than  14.5  feet. 

Prior  to  July  1, 1892,  there  had  been  placed  in  the  work  under  the 
present  project  72,178.84  square  yards  of  log  and  brush  mattresses, 
29,583.05  cubic  yards  of  stone,  54,794.58  cubic  yards  of  brush  fascineSy 
3,273  piles  and  44  clusters  of  fender  piles,  making  a  total  of  3,405  piles: 
and  there  had  been  removed  from  the  channel  by  dredging  432,316.1o 
cubic  yards  of  material. 

The  river  and  harbor  act  approved  July  13, 1892,  conttiined  an  appro- 
priation of  $318,750  for  continuing  this  improvement,  with  the  follow- 
ing provisions: 

Provided^  That  contracts  may  be  entered  into  by  the  Secretary  of  War  for  tQish 
materials  and  work  as  may  be  necessary  to  complete  the  present  project  of  improYe- 
menty  to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law,  not  to 
exceed  in  the  aggregate  two  million  eight  hundred  and  thirty-one  thousand  two 
hundred  and  fifty  dollars,  exclusive  of  the  amount  herein  and  heretofin*  appto- 
priatod. 
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A  contract  was  entered  into  with  P.  Sanford  Eoss,  of  Jersey  City, 
N.  J.,  for  all  of  the  dredging  and  with  the  Atlantic  Contracting  Com- 
pany, of  New  York,  for  all  of  the  other  work  required  for  the  improve- 
ment. 

During  the  fiscal  year  just  closed  there  were  used  in  the  pile  and 
brush  work  forming  the  training  walls  below  Spirit  Island,  the  spur- 
dams  protecting  the  banks  at  Elba  and  Jones  Island,  and  the  Duck 
Puddle  closing  dam,  62,859.47  cubic  yards  of  brush  fascines;  66,186.if)3 
square  yards  of  brush  mattresses;  2,972.75  cubic  yards  of  riprap  stone; 
302,027.60  feet,  B.  M.,  of  6  by  10  inch  timber,  as  waling,  cross  and  back 
ties,  and  33,399.1  pounds  of  iron  bolts  for  fastening  the  timber  to  the 
pile  work;  there  were  driven  2,571  piles,  268  groups  of  tie  piles,  and  7 
clusters. of  fender  piles,  making  a  total  of  3,128  piles.  There  were  put 
into  the  lower-flats  training  wall  829.18  cubic  yards  of  fascines, 
174,522.02  square  yards  of  brush  mattresses,  and  5,082.34  cubic  yards 
of  riprap  stone. 

Between  the  Ocean  Steamship  Company's  wharves  and  Tybee  Knoll 
488,518.68  cubic  yards  of  material  has  been  removed  by  dredging. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1893,  including  all  outstanding  liabilities,  is  $827,669.48. 

There  is  now  a  navigable  channel  from  the  city  to  the  sea  with  a 
mean  low -water  depth  of  15.5  feet,  a  gain  of  about  6.5  feet  since  the 
the  work  was  begun. 

The  real  gain  in  navigable  depth  is  somewhat  greater  than  here 
shown,  and  vessels  of  from  21  to  22  feet  draft  now  go  from  the  city  to 
the  sea  on  a  single  tide. 

The  estimated  reduction  in  freight  rates,  due  to  the  improvements 
already  executed,  is  25  per  cent,  which  effects  an  annual  saving  in 
freights  alone  of  more  than  the  total  sum  of  money  expended  by  the 
United  States  upon  the  harbor  within  the  last  twenty-five  years. 

July  1, 1892,  balance  unexpended $8,563.75 

Amount  appropriated  by  act  approved  July  13,  1892 318, 750. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1893 1, 000, 000. 00 


1, 327, 313. 75 
June  30, 1893,  amount  expended  during  fiscal  year 327, 211. 55 


July  1, 1893,  balance  unexpended 1,000,102.20 

July  1,  1893,  outstanding  liabilities $154, 986. 63 

July  1,  1893;  amount  covered  by  uncompleted  contracts 819, 705. 12 

974, 691. 75 


July  1, 1893,  balance  available 25,410.45 


'  Amount  (estimated)  required  for  completion  of  existing  project ..  1, 831, 250. 00 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,1895 1,500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  1.) 

^.  Savannah  River ^  Georgia. — The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1890,  the  object  being  to  secure  a  low- 
water  steamboat  channel  not  less  than  5  feet  in  depth  between  the  cities 
of  Augusta  and  Savannah,  Oa. 

The  estimated  cost  of  the  improvement  is  $332,000.  Prior  to  improve- 
ment navigation  was  much  impeded  by  logs,  snags,  piles,  and  other 
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obstructions.  Tbe  depth  at  sammer  low  water  over  some  of  the  shoals 
did  not  exceed  2  or  3  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1892,  including  ull  outstanding  liabilities,  was  $24,076.75,  and  resulted 
in  removing  354  snags,  stumps,  and  logs,  and  3,443  overhanging^  trees 
from  the  most  troublesome  places  throughout  the  whole  extent  of  the 
river.  Five  trees  were  swung  to  bank,  and  24  logs  were  cut  up  on 
bank.  Seven  spur-dams  were  constructed  for  the  protection  of  caving 
banks  below  the  city  of  Augusta,  and  some  of  the  old  dams  were  re- 
paired. There  were  placed  in  this  work  4,861.40  cubic  yards  of  brash 
fascines,  and  3,352.47  cubic  yards  of  stone. 

The  expenditures  during  the  year  ending  June  30, 1803,  including  all 
outst;inding  liabilities,  amounted  to  $10,028.60. 

There  have  been  removed  from  the  river  during  the  present  fiscal 
year  2,619  snags  and  stumps;  8,495  overhanging  trees  and  projecting 
logs  were  cut  and  removed  from  the  banks. 

Jnly  1,1892,  balance  nnexpended $943.16 

Amount  appropriated  by  act  approved  July  13, 1892 85^  000. 00 


*       35, 943.*16 
June  30, 1893,  amount  expended  during  fiscal  year 9, 919. 57 


July  1, 1893,  balance  unexpended 26^023.50 

July  1, 1893, outstanding  liabilities $109.03 

July  1, 1893,  amount  covered  by  uncompleted  contracts  ..•••.    20, 000. 00 

20,109.08 


Jnly  1, 1893,  balance  available 5,914.56 


Amount  (estimated)  required  for  completion  of  existing  project 272, 000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  une30,1895    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1883. 

(See  Appendix  N  2.) 

3.  Savannah  River  above  Augusta^  Qa, — The  present  project  for  fhe 
improvement  of  this  part  of  Savannah  Eiver  is  ouUin^  in  report  of 
Capt.  O.  M.  Carter,  Corps  of  Engineers,  dated  January  31, 1890,  and 
adopted  in  1802.  It  contem])lates  the  establishment  of  a  pole-boat 
channel  between  Petersburg,  Ga.,  and  the  Locks,  above  Augusta,  Ga., 
12  to  25  feet  wide  and  navigable  at  ordinary  summer  low  water  for 
boats  drawing  2  feet.  This  is  to  be  accomplished  by  the  removal  of 
sand  shoals,  ledges  of  rock  or  gravel,  und  overhanging  trees,  and  by 
the  construction  of  spur  dams  and  training  walls  to  maintain  the  depth 
of  the  improved  channel. 

The  estimated  cost  of  the  improvement  is  $33,000. 

Prior  to  July  1, 1892,  there  was  no  work  done  under  the  present 
project. 

During  the  fiscal  year  just  closed  there  were  new  dams  built,  old 
ones  repaired  and  extended,  and  rock  excavated  from  the  channel  at 
the  following  places:  Stevens  Creek  Falls,  Half  Way  Ledge,  Pour 
Mile  Beach,  Pine  Log  Shoals,  Scotts  Shoal,  and  Chicken  Sluice.  There 
were  used  in  this  work  2,018.60  cubic  yards  of  fascines,  1,186.30  cubio 
yards  of  riprap  stone,  and  200  pounds  of  explosives.  There  was  exca- 
vated from  the  channel  341.5  cubic  yards  of  rock,  and  the  riv^  btuiks 
were  cleared  from  The  Locks,  above  Augusta,  Ga.,  to  Petersburgi 
Ga.,  a  distance  of  48  miles. 
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Amonnt  appropriated  by  act  approved  July  13,  1892 $10, 000. 00 

June  30,  1893,  amount  expended  during  fiscal  year 5, 819. 92 

July  1,  1893,  balance  unexjpended 4, 180.08 

July  1, 1893,  outstanding  liabilities 4, 136. 72 

July  1,  1893,  balance  available 43.36 


'Amount  (estimated)  required  for  completion  of  existing  project 23, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  vearendiQgJune30, 1895  23, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  3.) 

4.  Darien  Harbor^  Oeorgia, — The  plan  of  improvement  under  which 
operations  have  been  carried  on  in  Darien  Harbor  during  the  last  fiscal 
year  was  adopted  in  1885.  The  project  contemplates  the  establishment 
of  a  navigable  ohannel  12  feet  deep  at  mean  low  water  between  Darien 
and  Doboy.    The  mean  rise  and  fall  of  this  tide  is  about  6.5  feet. 

The  estimated  cost  of  the  improvement  is  $170,000. 

Ko  work  was  ever  done  under  the  existing  project  prior  to  the  fiscal 
year  ending  June  30, 1891. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1891,  including  all  outstanding  liabilities,  is  $24,321.97. 

During  the  fiscal  year  just  closed  there  were  constructed  20  spur 
dams  for  the  improvement  of  the  upper  river,  in  the  construction  of 
which  there  have  been  used  15,068.35  cubic  yards  of  brush  fascines, 
59,290.25  feet,  B.  M.,  of  6  by  10  inch  timber,  and  6,094.46  pounds  of  iron 
bolts.  There  were  driven  1,075  piles,  4  groups  of  tie  piles,  and  39  clus- 
ters offender  piles,  making  a  total  of  1,200  piles. 

The  total  expenditures  under  the  present  project  of  improvement 
to  June  30,  1893,  including  all  outstanding  liabilities,  amounted  to 
$49,546  68. 

July  1, 1892,  balance  unexpended $733.03 

Amount  appropriated  by  act  approved  Jnly  13, 1892 ^. 25, 000. 00 

25, 733. 03 
June  30, 1893,  amount  expended  during  fiscal  year 25, 175. 59 

July  1,1893,  balance  unexpended 557.44 

July  1, 1893,  outstanding  liabilities 104.12 

July  1, 1893,  balance  available 4.53.32 

(Amount  (estimated)  required  for  completion  of  existing  project 120, 000. 00 
Amount  that  can  be  profitably  expended  in  fiBcal  year  ending  J  line  30, 1895  120, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  4.) 

5.  Altamaha  River ^  Oeorgia, — ^The  plan  of  improvement  under  which 
operations  have  been  carried  on  upon  the  Altamaha.  Kiver  during  the 
last  fiscal  year  was  adopted  in  1890. 

The  project  contemplates  the  establishment  of  a  steamboat  channel 
3  feet  in  dep^h  at  ordinary  summer  low  water  between  Darien  and  the 
junction  of  the  Oconee  and  Ocmulgee  rivers. 

The  estimated  cost  of  the  improvement  is  $129,000. 

Prior  to  improvement  navigation  was  much  impeded  by  logs,  snags, 
and  other  obstructions,  the  low- water  depths  at  some  points  not  ex- 
ceeding 2  feet. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1891|  including  all  outstanding  liabilities,  was  $2,446.79,  and  resulted 
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in  removing  many  of  the  most  dangerous  snags  and  overhanging  trees. 
Since  then  and  up  to  Jnne  30, 1892,  there  were  removed  521  snags  and 
1,011  overhanging  trees,  and  8  logs  were  cut  up.  At  Beards  Bluff 
1,231  linear  feet  of  wattled -pile  spur  dams  were  constructed  and  the 
old  training  wall  was  repaired. 

The  total  expenditures  under  the  present  project  up  to  June  30, 1892, 
including  all  outstanding  lhi})ilities,  amounted  to  $8,369.11. 

During  the  fiscal  year  just  closed  there  were  constructed^ at  Couper 
Bar  a  training  wall  and  3  spur  dams,  aggregating  932  feet  in  length,  in 
the  construction  of  which  tliere  were  used  4,390.11  cubic  yards  of  brush 
fascines,  141.51  cubic  yai-ds  of  riprap  stone,  12,502.26  feet,  B.  M.,  of 
6  by  10  inch  timber,  as  waling,  cross  and  back  ties,  and  1,285.40 
pounds  of  iron  bolts  for  fastening  the  timber  to  the  pile  work.  There 
were  driven  471  piles,  26  groups  of  tie  piles,  and  11  clusters  of  fender 
piles,  making  a  total  of  556  piles. 

Besides  the  above  work,  which  was  done  by  contract,  the  following 
work  was  done  by  hired  labor:  Old  work  at  Beards  Bluff  was  repaired 
and  12  new  spur  dams,  6  new  closing  dams,  and  79  linear  feet  of  shore 
protection  were  built  at  Marrowbone  Bar.  In  this  work  there  were 
used  231  piles,  1,630  cubic  yards  of  brush  mattresses,  230  cubic  yards 
of  riprap  stone,  and  1,252  linear  feet  of  wattling. 

There  were  removed  from  the  river  during  the  fiscal  year  24  snags 
and  stumps  and  1,305  overhanging  trees.  Sixteen  logs  were  cut  up  on 
bank.    In  this  work  there  was  used  148  pounds  of  explosives. 

The  total  expenditure  during  the  fiscal  year  ending  June  30, 1893, 
including  all  outstanding  liabilities,  amounted  to  $18,323.89. 

July  1, 1892,  balance  unexpended $7,140.66 

Amoiint  appropriated  by  act  approved  July  13,  1S92 15, 000. 00 


22,140.06 
June  30, 1893,  amount  expended  during  fiscal  year 17, 925. 87 


July  1, 1893,  balance  unexpended i,  214. 79 

J uly  1, 1893,  outstanding  liabilities 398. 03 


July  1, 1893,  balance  available 3,816.77 


'Amount  (estimated)  required  for  completion  of  existing  project 99,000.00 

J  Amount  that  can  be  nrofitabl^y  expended  in  fiscal  yearending  JuneSO,  1895  50, 000.00 
]  Submitted  in  compliance  with  renuiremcnts  oi  sections  2  of  river  and 

,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 

(See  Appendix  N  5.) 

6.  Oconee  River,  Georgia. — The  plan  of  improvement  under  which 
operatioiiB  Lave  been  carried  on  njion  the  Oconee  Kiver  daring  the  last 
fiscal  year  was  adopted  in  1800. 

The  project  coiitem])late8  the  establisliment  of  a  steamboat  channel 
3  feet  in  depth  at  ordinary  summer  low  water  between  Milledgeville 
and  the  mouth  of  the  river. 

The  estimated  cost  of  the  improvement  is  f  171,000. 

Prior  to  improvement  navigation  was  much  impeded  by  sand  bars, 
overhanging  trees,  snags,  and  sunken  logs.  On  some  shoals  there  were 
low-wat^r  depths  of  not  more  than  2  feet. 

Prior  to  July  1, 1892,  there  were  removed  under  the  present  project 
1,719  logs,  snags  and  stumps,  10,804  overhanging  trees,  and  366.5  cords 
of  drift;  116  trees  were  girdled  and  i()0  logs  were  cut  up;  there  was 
j)laced  in  the  closing  dam  at  Fish  Trap  Cut  600  cubic  yards  of  stone. 
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In  building  spur  dams  at  Old  Boat  Yard  there  were  driven  165  piles; 
935  linear  feet  of  piling  was  wattled  with  poles,  and  991  linear  feet  of 
brush  mattresses,  18  feet  wide,  was  sunk.  A  new  snag  boat,  the  Satilla, 
was  completed  October  3, 1891. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1892,  including  all  outstanding  liabilities,  is  $22,403.61, 

During  the  Iscal  year  just  closed  there  have  been  removed  from  the 
channel  1,588  snags  and  stdnips,  81  overhanging  trees,  and  61  logs 
were  cut  up  on  the  river  bank,  which  work  has  resulted  in  putting  the 
channel  from  the  Oeptral  Kailroad  bridge  to  llj  miles  above  it  in  a 
good,  navigable  condition. 

Jnly  1,  1892,  balance  unexpended $2,797.82 

Amonnt  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

27, 797. 82 
June  30, 1893,  amount  expended  during  fiscal  year 10, 635. 39 

July  1,  1893,  balance  unexpended 17,162.43 

July  1,  1893,  outstanding  liabilities 225.15 

July  1,  1893,  balance  available 16,937.28 


'Amount  (estimated)  required  for  completion  of  existing  project 121, 000. 00 

Amonnttbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  o^tiver  and 
and  harbor  adts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  6.) 

7.  Ocmulgee  Riverj  Georgia. — The  plan  of  improvement  under  which 
operations  have  been  carried  on  upon  the  Ocmulgee  Kiver  during  the 
last  fiscal  year  was  adopted  in  1890.  The  project  contemplates  the 
establishment  of  a  steamboat  channel  3  feet  in  depth  at  ordinary  sum- 
mer low  water  between  Macon  and  the  mouth  of  the  river. 

The  estimated  cost  of  the  improvement  is  $210,000. 

Prior  to  improvement  mivigation  was  much  impeded  by  rock  shoals, 
sand  bars,  overhanging  trees,  snags,  and  sunken  logs,  the  low-water 
depth  at  some  places  not  exceeding  2  feet. 

The  total  amount  expended  prior  to  June  30, 1891,  including  all  out- 
standing liabilities,  was  $13,099.69,  and  resulted  in  removing  many 
dangerous  obstructions,  boats  now  being  able  to  run  without  accident 
at  a  stage  of  water  some  3  feet  lower  than  before  the  improvements 
were  begun. 

Since  then  and  up  to  June  30, 1892,  there  were  removed  from  the 
river  2,912  snags  and  stumps  and  6,756  overhanging  trees;  19  trees 
were  girdled  and  66  logs  were  cut  up  on  the  bank.  The  total  amount 
expended  under  the  present  project  up  to  June  30, 1892,  including  all 
outstanding  liabilities,  is  $28,205.77. 

During  the  fiscal  year  just  closed  the  works  at  Tillmans  Bar  were 
thoroughly  repaired,  and  one  new  spur  dam,  as  well  as  278  linear  feet 
of  bank  protection,  was  built  at  this  place.  In  this  work  there  were 
driven  124  piles,  and  there  were  used  1,163  cubic  yards  of  brush  mat- 
tresses, 1,112  cubic  yards  of  riprap  stone,  2,085  poles,  20  feet  bj'  3 
inches,  for  wattling,  94,332  feet,  B.  M.,  12  by  12  inch  timber,  and  2,500 
pounds  of  iron  spikes.  There  was  also  excavated  1,080  cubic  yards  of 
material  for  the  construction  of  the  shore  protection.  The  work  done 
during  the  fiscal  year  has  resulted  in  putting  the  channel  from  the  mouth 
to  Macon  in  good  condition  and  in  giving  a  least  depth  of  4.7  feet  across 
Tillmans  Bar. 
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July  1, 1892,  balance  nnezpeDded $2, 089. 18 

Amount  appropriated  by  act  approved  July  13, 1893 25,000.00 

27,039.18 
June  30, 1893,  amount  expended  during  fiscal  year 15, 060. 55 

July  1, 1893,  balance  unexpended 11,958.63 

July  1,  1893,  outstanding  liabilities 496.03 

July  1, 1893,  balance  available 11,462.60 

{Amount  (estimated)  required  for  completion  of  existing  project 155, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1896    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  7.) 

8.  BrunsicicJc  Harbor^  Georgia. — ^The  plan  of  improvement  under 
which  operations  have  been  carried  on  in  Brunswick  Harbor  during 
the  last  fiscal  year  was  adopted  in  1880,  and  modified  and  enlarged  in 
1886. 

The  project  contemplates  the  establishment  of  a  navigable  channel 
not  less  than  15  feet  deep  at  mean  low  water.  The  mean  rise  and  fall 
of  tide  is  6.8  feet. 

The  cost  of  tlie  project  of  1880  was  estimated  at  $73,187.50,  and  as 
enijirged  in  1886  at  $190,000,  inclusive  of  appropriations  already  made. 

In  1880,  prior  to  improvement,  the  channel  was  not  more  than  9  feet 
deep  at  mean  low  water. 

During  the  fiscal  year  just  closed  there  was  removed  from  the  chan- 
nel by  dredging  29,933.1  cubic  yards  of  material,  and  there  were  put 
into  the  training  wall  3,866.15  cubic  yards  of  brush  fascines  and  412.06 
cubic  yards  of  riprap  stone. 

The  amount  expended  to  June  30, 1893,  including  all  outstanding 
liabilities,  is  $180,918.92,  and  has  resulted  in  securing  a  navigable  low- 
water  channel  not  less  thfin  15  feet  deep. 

July  1,  1892,  balance  unexpended |i882.04 

Amount  appropriated  by  act  approved  July  13, 1892 27,500.00 

28,382.04 
J uno  30, 1893,  amount  expended  during  fiscal  year 11, 130. 91 

July  1,  1893,  b.nlance  unexpended 17»251. 13 

July  1,1893,  outstanding  liabiliticB $8,170.05 

July  1, 1893,  amount  covered  by  uncompleted  contracts 8, 709. 69 

10,939.74 

July  1,  1803,  balance  available 811.39 

(See  Appendix  N  8.) 

9.  Brunswick  Outer  Bar^  Georgia, — The  act  of  Congress  approved 
July  27, 1892,  provided  for  payment*  to  Mr.  0.  P.  Goodyear,  upon  his 
procuring  a  cliannel  of  certain  widths  and  depths  within  periods  speci- 
fied across  the  outer  bar  at  Brunswick,  Ga.,  north  of  the  present  chan- 
nel, by  the  explosion  of  dynamite  on  or  beneath  the  bottom  of  the  chan- 
nel. The  examinati(ms  made  by  the  local  engineer  showed  that  the 
depths,  22  and  2;3  feet,  required  by  the  act  to  be  obtained  by  November 
1, 1892,  and  January  1, 1893,  were  not  secured.    By  act  of  March  1| 
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1893,  the  time  for  procuring  the  various  channel  depths  was  extended 
to  November  1,  1893.  Correspondence  in  the  matter  and  the  rex)ort8  of 
the  local  officer  upon  the  inspections  of  the  work  done  are  submitted 
as  Appendix  N  9. 

10.  Jekyl  Creek,  Georgia. — ^The  plan  of  improvement  under  which 
operations  have  been  carried  on  in  Jekyl  Creek  during  the  last  fiscal 
year  was  adopted  in  1888.  The  project  contemplates  the  establishment 
of  a  navigable  channel  through  the  creek  7  feet  deep  at  mean  low  water. 
The  mean  rise  and  fall  of  the  tide  is  about  7.1  feet. 

The  estimated  cost  of  the  improvement  is  $38,690. 

Prior  to  improvement  the  low- water  depth  at  some  places  did  not 
exceed  3  feet. 

During  the  fiscal  year  just  closed  there  were  put  into  the  training 
wall  at  the  mouth  of  Jekyl  Creek  17,170.97  square  yards  of  brush  mat- 
tresses and  1,252.51  cubic  yards  of  riprap  stone,  extending  the  jetty  to 
nearly  1,500  feet  from  the  angle  point.  The  least  depth  across  the  bar 
now  is  5^  feet. 

The  expenditures  during  the  year,  including  all  outstanding  liabili- 
ties, amounted  to  $22,300.76,  of  which  $7,363.07  was  on  account  of  Jekyl 
Creek,  and  $14,937.69  on  account  of  the  Inside  Water  Souta  &om  Sa- 
vannah, Ga.,  to  Femandina,  Fla.    (See  below.) 

The  total  amount  expended  to  June  30,  1893,  including  all  outstand- 
ing liabilities,  is  $34,748.77,  of  which  $19,811.08  was  on  account  of  the 
improvement  of  Jekyl  Creek,  and  has  resulted  in  securing  a  navigable 
channel  with  a  low  water  depth  of  not  less  than  5 J  feet. 

July  1,  1892,  balance  unexpended $51.f)9 

Amount  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

7, 551. 99 
June  30, 1893,  amount  expended  during  fiscal  year 3, 729. 79 

July  1, 1893,  balance  unexpended 3,822.20 

July  1, 1893,  outstanding  liabilities 3,633.28 

July  1, 1893,  balance  available 188.92 

{Amount  (estimated)  required  for  completion  of  existing  project 18, 590. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895    18. 590. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  acts  of  March  3, 1893. 

(See  Appendix  N  10.) 

11.  Cumberland  Sounds  Georgia. — ^The  plan  of  improvement  under 
which  operations  have  been  carried  on  at  Cumberland  Sound  during 
the  last  fiscal  year  was  adopted  in  1871),  and  revised  in  1891.  The 
project  contemplates  the  establishment  of  a  navigable  channel  across 
the  bar  19  feet  deep  at  mean  low  water.  The  mean  rise  and  fall  of  tide 
is  5.9  feet.  The  estimated  cost  of  the  improvement  is  $2,079,500,  ex- 
clusive of  work  done  prior  to  1891. 

Prior  to  improvement  the  low- water  depth  of  the  entrance  varied 
from  11  to  12.5  feet,  with  a  mean  rise  and  fall  of  tide  of  5.9  feet. 

During  the  fiscal  year  just  closed  there  were  placed  in  the  north 
jetty  107,734.92  square  yards  of  brush  mattresses  and  13,683.63  cubic 
yards  of  riprap  stone,  extending  from  the  foundation  course  3,698.6 
feet,  the  second  course  6,896.4  feet,  and  the  third  course  94.9  feet.  The 
total  amount  expended  to  June  30. 1893.  including  all  outstanding  li. 
abilities,  is  $761,914.92. 
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July  1, 1892,bulance  iiuexponded f2, 123.09 

Aniount  appropriated  by  act  a])pro ved  J  uly  13, 1892 170, 000. 00 

172, 123. 09 
June  30, 1893,  amount  expended  during  fiscal  year 171, 367. 82 

July  1, 1893,  balance  unexpended 755.27 

July  1, 1893,  outstanding  liabilities 170.19 

July  1, 1893,  balance  available 585.  W 


Amount  ((estimated)  required  for  completion  of  existing  project 1, 817, 500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1895 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  11.) 

12.  Inside  water  route  between  Savannah^  Ga.^  and  Fernandinaj  Fla. — 
The  existing^  project  of  improvement,  submitted  in  report  of  Burvey 
dated  November  25, 1891,  provides  for  the  establishment  of  a  channel 
7  feet  deep  at  mean  low  water  between  Savannah,  Ga.,  and  Fernandina, 
Fla. 

The  estimated  cost  of  the  improvement  is  $105,000,  provided  that 
amount  may  be  made  at  once  available. 

An  appropriation  of  $15,000,  the  first  for  this  work,  was  made  by  the 
river  and  harbor  act  api)roved  July  13,  1892. 

In  its  present  condition,  the  channel  depth  is  less  than  5  feet  in  some 
pLaces. 

No  work  was  done  prior  to  the  present  fiscal  year,  daring  which 
work  was  entirely  confined  to  Jekyl  Creek.  (See  above.)  The  depth 
across  the  bar  at  this  place  now  is  5J  feet,  as  against  4.08  feet  before  its 
improvement. 

The  expenditures  during  the  year,  including  all  outstanding  liabili- 
ties, amounted  to  $14,937.69. 

Amount  approiiriatcd  by  act  approved  Jnly  13,  1892 $16,000.00 

J  une  'Si),  1893,  amount  expended  during  liscal  year 346. 69 

Jiilv  1, 1893,  balance  unexpended 14,6S3.31 

July  1,1893,  outstanding  liabilities 14,591.00 

July  1, 1893,  balance  available 62.81 


Aniouut  (estimatecl)  required  for  coniftlction  of  cxiHting  project 90,000.00 

Amount  that  can  b<' profitably  cx)>euded  iu  liscal  year  ending  J  uuo30, 1895    90,000.00 
Submitted  in  com]>Iiance  with  requirements  ot"  sections  2  of  river  and 
harbor  acts  of  18(>6  and  1867  and  of  sundry  civil  act  of  March  3, 1^3. 

(See  Appendix  N  12.) 

13.  Removing  sunlcen  vessels  or  craft  ohstructing  or  (ndangering  nnvi- 
gaiiori. — Proposals  for  removing?  tbe  wreek  of  the  Austrian  bark  Undine^ 
lying  in  Savaniiali  Harbor,  (Georgia,  were  opened  on  June  15  and  the 
eontraet  was  awarded  to  Messrs.  Johnston  and  Townsend,  Somers 
Point,  New  Jersey,  the  work  of  removal  to  begin  early  in  the  next  fis- 
cal year.    (See  Ai)i)endix  N  13.) 

EXAMINATION  MADE  IN  COMPLIANCE  WITH  UIVER  AND  nARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examination  of  Savannah  River^  Oeorgia^  hetireeii 
Spirit  Island  and  the  point  where  the  Charleston  and  Savannah  Railicnif 
crosses  said  river ^  required  by  act  of  July  13,  1892,  was  made  by  the 
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jcal  engineer,  Capt.  O.  M.  Carter,  Corps  of  Engineera,  and  report 
_^er6on,  tinted  Noveinl)er  14,  1802,  submitted  tliroiigh  tlio  division 
engrineer,  Ool.  William  V.  CraigUill,  Corps  of  Engiueers.  It  is  tlie 
opinion  of  Capt.  Carter^  and  of  the  (livision  eugjueor,  concurred  in  by 
tills  ofSce,  that  tliis  lorality  is  worthy  of  improvemeut  to  tlie  esti-nt 

ieretwfore  recommended  and  aiiproved.  No  further  suivey  is  nwts- 
kry  for  i)reparation  of  project  and  estimate  of  cost  of  improvement, 
lie  report  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doe. 
T 
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Tbis  district  was  in  the  charge  of  Maj.  John  C  Mallery,  Corps  of 
Engineers,  to  June  20,  1893,  and  in  the  temporary  charge  of  Lieut. 
Albert  M.  D'Armit,  Corps  of  Engineers,  since  that  date;  Dividoii 
Engineer,  Col.  William  F.  Oraighill,  Corps  of  Engineers, 

1.  St.  Johns  liiver,  Florida. — Operations  for  the  improvement  of  this 
river  have  been  carried  on  in  conformity  with  a  project  submitted  in 
1879,  by  the  late  Col.  Q.  A.  Giltmore,  Corps  of  Engineers,  The  plan 
(contemplates  the  formation  of  aeontinuouschaunell5feetdeepatmean 
low  water  Iroui  Jacksonville  to  the  ocean.  The  points  where  work  is 
required  are  in  a  reach  near  Dames  Point,  12  miles  from  the  mouth, and 
on  the  bar  at  the  mouth.  Near  Dames  Point  the  mean  low- water  dejith 
varies  from  12  to  13  feet,  with  a  tidal  range  of  about  2  feet.  The  bar  at 
the  month  is  formed  of  sand.  Before  work  began  the  mean  low-water 
channel  depth  across  it  varied  from  n  to  7  feet,  with  a  tidal  range  of  5.8 
feet.  The  channel  across  the  bar  shifted  condnuously  north  and  south 
Yhrough  a  mile  range.  The  work  was  divided  intu  two  parts:  (1)  The 
formation  of  a  channel  across  the  bar  at  the  mouth,  by  the  c»ncentra- 
tiou  and  direction  of  the  tidal  currents  by  two  jettie»,  to  start  from  the 
opposi  te  shores  of  the  entrance,  and  to  converge  until,  on  the  bar,  their 
outer  ends  should  be  approximately  prtrallel  and  1,600  feet  apart;  and 
(2)  the  improvement  of  the  Dames  Point  Iteach,  by  dredging,  and  the 
construction  of  works  of  protection,  under  a  project  approved  June  11, 
1M91,  and  approved  in  a  modilied  form  March  3(1, 1892. 

As  the  improvement  at  the  mouth  was  atlirst  most  urgently  needed, 
the  five  appropriations  up  to  that  of  1880,  inclusive,  aggregating 
$675,000,  were  made  for  improving  "the  channel  over  the  bar  at  the 
mouth,''  under  the  estimate  fur  that  part  of  the  total  project.  Since 
1887  the  depth  on  the  bar  has  been  greater  than  that  in  the  Dames 
Point  Keaeh,  and  the  interests  of  commerce  have  demanded  that  the 
work  at  the  latter  point  should  be  started.  Accordingly,  the  appro- 
priations of  1888  and  1890  were  made  for  improving  the  rivei- "from 
Jat^ksonville  to  the  ocean,  inolnding  the  channel  over  the  bar  at  the 
mouth,"  under  the  estimate  for  the  entire  project.  The  workof  improv- 
ing the  channel  at  Dames  Point  is  now  being  carried  out  by  means  of 
an  appro] >riation  of  $300, (KIO  made  by  Duval  County,  and  the  appropri- 
ations of  1892  and  1893  were  made  for  improving  the  channel  over  the 
bu-  at  the  mouth. 

At  the  close  of  the  fiscal  year  ending  June  30,  1892,  $958,595.40  had 
been  expended.  The  south  jetty  hail  a  total  length  of  8,293  feet.  Of  this, 
1,740  feet  was  built  to  tiie  fUll  height;  5,600  fuet  was  above  mean  low 
water,  excepting  in  a  few  places  wlii(;h  were  slightly  below  it,  and  the 
lepth  over  the  remaining  053  feet  varied  from  13  to  18  feet  at  moan 

r  water.    The  total  length  of  the  north  jetty  was  10,991  feet,  553  feet 
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at  the  inner  end  and  276  feet  abont  one-halfway  out  was  built  to  the 
full  height  and  cai>i)ed;  6,478  feet  was  at,  and  in  places  above,  iiieau 
low  water;  1,050  feet  was  about  1  foot  below  me^in  low  water  and  the 
remaining  2,634  feet  sloped  down  to  a  depth  of  about  10  feet. 

Prior  to  1886  the  jetties  were  built  of  alternate  layers  of  mattresses 
and  rock.  Since  tliat  date  mattresses  have  been  used  in  the  foundation 
course  only.  Prior  to  November,  1887,  the  mattresses  consisted  of  logs 
and'brush  and  of  poles  and  brush.  Since  that  date  they  have  consistel 
of  brush  fascines  lield  together  by  pole  binders. 

A  survey  of  the  Dames  Point  Beach  was  made  in  1889  and  a  survey 
of  tlie  Mile  Point  Bank  in  1892. 

Work,  by  contract,  under  the  appropriation  of  1890  was  completed 
December  30, 1892.  Under  the  provision^  of  the  act  approved  July  13, 
1892,  a  contract  was  made  for  the  completion  of  the  imi)rovemeut 
Work  was  begun  under  the  same  on  April  1, 1893. 

During  the  fiscal  year  ending  June  30, 1893,  there  were  placed  iu 
the  south  jetty  22,894  square  yards  of  mattresses,  3,449  cubic  yards  of 
second-class  stone,  and  8,734  cubic  yards  of  third-class  stone;  extend- 
ing the  foundation  course  a  distance  of  1,685  feet,  making  the  total 
length  of  the  jetty  9,978  feet,  and  the  jetty  was  raised  in  various  low 
l>laces.    No  work  was  done  on  the  north  jetty  during  the  fiscal  year. 

The  south  channel  is  still  the  only  available  one,  and  has  but  10.7 
feet  on  the  outer  bar.  The  north  jetty  channel  has  deteriorated  while 
tlie  south  jetty  channel  promises  to  open  within  a  short  time  as  a  result 
of  the  prolongation  of  the  south  jetty.  The  depth  on  the  inner  bary 
which  was  15 J  feet  last  year,  ha«  increased  to  18J  feet. 

July  1,  1992,  balance  unexpeiidod $61,406.48 

Amount  appropriated  by  act  approved  July  13,  1892 112, 500.  M 

Amouut  appropriated  by  sundry  civil  act  approved  March  8, 1898 284,600.00 

468,406.48 
Juno  30, 1893,  amount  expended  during  liscal  year 71, 863. 6S 

July  1,  1893,  balance  unexpended 886L641.96 

July  1,  1893,  outstanding  liabilities $7,900.88 

July  1,  1893,  amount  covered  by  uncompleted  contracts 338,609.89 

846,410.27 


jnly  1,1893,  balance  available 40,131. 

(See  Appendix  O  1.) 

3.  Upper  St.  Johns  River,  Florida. — By  the  river  and  harbor  act 
of  July  5,  1884,  the  sum  of  $5,000  was  appropriated  for  improying  the 
Upper  St.  Johns  Kiver,  Florida;  tliis  being  the  first  appropriation  made 
for  this  work. 

The  stream  has  sufficient  depth  for  the  ehiss  of  vessels  adapted  to  its 
navigation,  but  it  is  very  crooked. 

The  ap])rove(l  project  of  1883  was  to  establish  a  straighter  channel 
by  suitable  cut-ofi's,  to  be  made  6  feet  deep  at  low-river  stage  and  100 
feet  wide  at  the  bottom,  at  an  estimated  cost  of  $38,800. 

Tlie  work  was  lulvertised,  but  no  bids  were  received  on  account  of 
the  small  sum  a])pi'opriated,  and  operations  ivere  deferred  until  farther 
ai^propriations  mi|[^lit  be  available. 

On  A])ril  2, 1892,  the  original  project  was  modified  so  that  the  money 
available  might  be  expended  in  removing  the  worst  XK)int8  at  the  bends 
wliere  cutoffs  had  been  proposed. 

A  contract  was  let  for  the  work,  and  oi^erations  began  March  10^ 
1893.    The  plant  provided  by  the  contractors  has  proven  inadequate^ 
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and  only  2,006.7  cubic  yards  bad  been  removed  up  to  the  end  of  June, 
1893. 

The  officer  in  charge  recommends  the  construction  by  the  United 
States  of  a  suitable  snag  and  dredge  boat,  for  use  in  the  rivers  and 
harbors  of  the  east  coast  of  Florida,  at  a  cost  of  $20,000. 

July  1,  1892,  balance  unexpended $i,  930. 05 

June  30,  1893,  amount  expended  during  fiscal  year 385. 25 

Jnly  1, 1893,  balance  unexpended 4,544.80 

July  1,  1893,  outatanding  liabilities $822.27 

July  1, 1893,  amount  covered  by  uncompleted  contracts 3, 377. 73 

4,200.00 

July  1, 1893,  balance  available 344.80 

{Amount  (estimated)  required  for  completion  of  existing  project 33, 800. 00 
Amount  that  can  be  profitably  oxx)o:ulcd  in  fiscal  year  ending  June30, 1895    33, 800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  2.) 

3.  Volusia  Bar  J  Florida. — ^VoJusia  Bar  is  situated  at  the  head  of  Lake 
George,  and  is  formed  of  materials  brought  down  by  the  St.  Johns 
River  and  deposited  at  the  point  where  the  current  of  the  narrow  river 
loses  its  velocity  as  the  bed  widens  to  form  the  lake.  The  usual  depth 
on  the  bar,  before  operations  began,  was  from  3J  to  4J  feet,  with  a  very 
crooked  channel.  At  times  this  depth  was  diminished  so  much  as  to 
stop  navigation  entirely. 

The  adopted  plan  of  improvement  was  to  contract  the  waters  on  the 
bar  by  the  construction  of  two  converging  jetties  formed  of  brush  and 
stone,  with  a  view  to  causing  a  scour  to  tlie  depth  of  6  feet.  Should 
the  depth  caused  by  the  jetties  not  be  sufficient,  recourse  was  to  be  had 
to  dredging.  Between  tlie  jetties  on  the  bar,  lines  of  guide  piles  were 
placed  to  keep  vessels  off  the  jetties  and  to  define  the  channel  clearly. 

In  1887  it  was  decided  to  limit  the  channel  depth  sought  to  the  5  feet 
then  obtained,  on  account  of  the  evident  shoaling  in  the  lake  beyond 
the  jetties,  and  because  that  depth  was  sufficient  for  the  requirements 
of  the  existing  commerce  of  the  river. 

Up  to  June  30, 1893,  $25,889.91  had  been  expended.  The  jetties  had 
been  built  to  their  ftill  length  and  to  a  height  sufficient  to  produce  the 
desired  effect.  Two  lines  of  firmly  set  fender  piles  defined  the  jetty 
channel  on  the  crest  of  the  bar,  and  a  straight  channel  with  a  minimum 
low- water  depth  of  5  feet  had  been  obtained.  In  the  spring  of  1890  the 
crests  of  both  jetties  were  found  to  have  lowered  slightly,  and  several 
gaps  had  been  made  through  them,  to  a  depth  of  4  feet  in  one  place. 
One  hundred  and  ninety-seven  cubic  yards  of  rock  was  placed  on  the 
jetties,  filling  the  lowest  places. 

In  December,  1889,  one  of  the  river  steamers  broke  out  one  of  the 
panels  of  the  west  pile-fender  line.  The  officer  in  charge  reports  that, 
on  account  of  the  shoal  ness  of  the  lake  beyond  the  jetties,  any  further 
increase  of  depth  should  be  attained  by  dredging  from  time  to  time,  as 
may  be  required.  He  states  that  this  will  require  an  annual  outlay  of 
$500,  provided  a  contract  can  be  made  for  the  work. 

Under  the  appropriation  of  July  13,  1892,  the  break  in  the  row  of 
fender  piles  has  been  repaired  and  dredging  on  the  bar  will  be  begun 
daring  the  summer. 
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July  1, 1892,  balance  unexpended $lia09 

Amount  appropriated  by  act  ajiprovcd  July  13, 1892 1, 000. 00 

1,110.09 
Juno  30, 1893,  amount  expcmled  during  Gscal  year A7.6S 

July  1, 1893,  balance  unexpended 1, 062. 46 

July  1, 1893, outstandfng  liabilities $249.84 

J  Illy  1, 1893,  amount  covered  by  nnconiplcted  contracts  . « 675. 00 

924.84 

July  1, 1893, balance  available 137.62 

{Amount  (estimated)  required  for  maintenance  of  existing  project 1, 000. 00 

Amount  that  can  be  profitably  expeudediu  liscal3'ear  ending  June  30, 1895  1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Maioh  3, 1893. 

(See  Appendix  O  3.) 

4,  Ocklaicalm  River ^  Florida, — ^The  portion  of  the  Ocklawaha  Biver 
which  it  is  proposed  to  imi)roye  lies  between  Leesburg,  on  Lake  Griffin, 
and  the  mouth,  a  distance  of  94  miles.  Tlie  channel  width  varies  from 
«50  to  70  feet,  and  the  depth  from  5  to  9  feet.  From  the  outlet  of  I^ike 
Gritfin,  for  a  distance  of  28  miles,  the  river  is  sluggish  in  cun^ut,  had 
numerous  bends,  and  is  badly  obstructed  by  floating  islands  and  grass. 
For  the  remaining  58  miles  the  cuiTent  is  strong  and  the  princi^ 
obstructions  are  snags  and  overhanging  trees. 

The  approved  project  is  to  clear  the  channel  between  Lake  Griffin 
and  tbe  mouth  by  removing  snags  and  the  worst  overhanging  trees, 
and  by  moving  the  floating  islands  out  of  the  channel  and  staking 
them  in  place  by  piles. 

The  amount  expended  on  this  improvement  up  to  the  dose  of  the 
fiscal  year  ending  June  30, 1892,  was  $8,775.69. 

Under  the  appropriation  made  by  act  of  September  19, 1890,  a  sur- 
vey and  map  of  the  river  were  made  and  the  channel  was  cleared  of  its 
worst  obstructions  from  the  mouth  to  the  prairie,  a  distance  of  60  miles. 
A  total  of  3,881  snngs  and  705  overhanging  trees  was  removed,  and  84 
trees  were  trimmed. 

The  unprecedented  low  water  developed  a  few  shoals  which  it  ai)pear8 
di'sirable  to  have  removed,  and  more  eiTective  means  being  projiosed 
for  keeping  the  channel  clear  of  floating  islands.  A  revised  project 
has  bex^n  adopted  in  1892  calling  for  an  additional  expenditure  of 
$15,000.  The  estimated  annual  cost  fir  maintenance  of  the  channel  is 
$1,000. 

The  $1,000  appropriated  July  13,  1892,  was  expended  in  clearing  the 
river  of  obstructions.  Five  hundred  and  seventy-four  snags  and  312 
overhanging  trees  were  removed,  and  14  trees  wei'e  trimmed.  A  fairly 
navigable  cliannci  exists  at  high  wat^'tr  as  far  as  the  floating  islands  and 
at  extreme  low  water  as  far  as  the  prairie. 

July  1,  1802,  biilaiHrc  uncxpouded $1,224.31 

Amount  uppropriiited  by  act  approved  July  13, 1892 1,000.00 

2/224.31 

June  30,  1893,  amount  expeudcd  during  fiscal  year 2,222.81 

July  1,  1893,  balance  unexpended LTD 

{Amount  (estimated)  required  for  com])1etion  of  existing;  project 15,000.00 
Amount  that  can  l)e  profitably  expi'uded  inliBcalyoar  ending  J  uned0,1885    15,OOOlOO 
Submit ti'd  in  compliance  with  nwiuirements  of  sections  2  of  river  and 
harbor  actH  of  18()G  and  18U7  and  of  sundry  civil  act  of  March  3^  1^. 

(See  Ai)i>endix  O  4.) 
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5.  8t,  AugtiHtine  Harbor^  Florida. — The  approved  project  is  to  protect 
the  shores  from  erosion  by  the  coiistructiou  of  groins  of  concrete  and 
riprap  on  brush-foundation  mattresses. 

Three  appropriations,  aggregating  $65,000,  have  been  made  for  tliis 
harbor,  and  two  of  them,  amounting  to  $55,000,  have  been  expended 
in  accordance  with  this  project. 

Work  under  the  first  appropriation  was  begun  in  October,  1889,  and 
ended  in  September,  1890. 

Work  under  the  second  appropriation  was  commenced  in  December, 
1890,  and  ended  in  May,  1891. 

The  amount  expended  up  to  June  30, 1892,  was  $53,720.40. 

Five  groins  in  all  have  been  built;  one  341  feet  long,  and  another 
523 J  feet  long,  on  Anastasia  Island,  near  the  light-house:  one  548.9 
feet  long,  one  465  feet  long,  and  one  415  feet  long,  on  North  ^each,  neai* 
the  point. 

During  the  year  1892  a  sheet-pile  wing  dam,  327  feet  long,  was  built 
on  the  south  side  of  Groin  No.  4. 

The  shore  lines  have  continued  to  build  out,  excepting  in  the  vicinity 
of  Groin  No.  4  and  on  the  west  side  of  Groin  No.  2,  where  slight  erosions 
have  taken  place. 

The  act  of  July  13, 1892,  appropriated  $10,000  for  this  improvement. 
With  this  sum  it  is  proposed  to  construct  two  additional  groins  and 
some  necessary  wing  walls.    Work  on  these  groins  is  now  in  progress. 

Local  changes  having  occurred,  it  appeared  that  the  estimate  of  the 
existing  project  would  not  comi)lete  the  needed  protection,  and  accord- 
ingly a  revised  estimate  has  been  adopted  calling  for  an  additional  ap- 
propriation of  $30,000. 

Jnly  1,1892,  balance  iiuexpendod $1,279.60 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

11, 279. 60 
June  30, 1893,  amount  expended  during  fiscal  year 3, 154. 63 

.July  1, 1893,  balance  unexpended 8, 124. 97 

.July  1, 1893,  outstanding  liabilities 5, 008. 58 

.July  1, 1893,  balance  available 3,116.39 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1895  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3;  1893. 

(See  Appendix  O  6.) 

6.  Indian  River y  Florida. — By  act  approved  July  13,  3892,  $16,000 
was  appropriated  tor— 

Improving  Indi<an  River,  Florida,  between  Goat  Creek  and  Jupiter  Inlet:  Provided, 
That  no  part  of  the  money  appropriated  shall  be  expended  until  the  Florida  Coast 
Line  Canal  and  Transportation  Companv  surrenders  and  relinquishes  to  the  United 
States  all  the  rights  and  privileges  whicn  it  now  holds  under  State  charter  along  the 
entire  route. 

The  portion  of  tbe  river  named  is  about  81  miles  in  length  and  the 
channel  is  obstructed  by  numerous  shoals  with  a  low- water  depth  of 
from  2  J  to  4  feet. 

The  Florida  Coast  Line  Canal  and  Transportation  Company^  a  com- 
pany duly  incorporated  under  the  laws  of  the  State  of  Florida,  has 
made  a  number  (23)  of  dredged  cuts  across  the  shoals  through  this 
defective  reach^  making  a  continuous  navigable  channel  60  feet  wide 
and  5  feet  deep  at  low  water,  extending  to  Jupiter  Inlet.    The  aggre- 
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pitelcTijjtli  of  tlio  cutH  made  by  tliia  company  is  39,500  feet.  Under 
itii  cliartor  the  company  '^is  authorized  to  own  vessels  and  uav]gat4)  the 
waterway;  to  levy  tolls  on  its  cuts  and  cliannels  improved;  and  to 
oi)erate  telegraph  and  telephone  lines."  (Prospectus  of  comi>anyy  Jan- 
imry,  1890.) 

SUMimers  now  run  daily  between  Titusville  and  Melbourne  througli- 
out  the  year,  and  triweekly  in  summer  and  daily  in  winter  between 
Melbourne  and  fJui)iter  inlet.  These  boats  are  light-draft  stem- wheel 
steamers  with  gross  tonnage  of  about  150  tons,  with  a  capacity  of  from 
100  to  130  ])assengers. 

The  approved  i)roject,  submitted  in  report  of  examination  made  to 
comply  with  provisions  of  the  river  and  harbor  act  approved  Septem- 
ber 19,  1890,  is  to  make  a  continuous  channel  5  feet  deep  at  low  water 
and  75  feet  wide,  excepting  in  the  bends,  where  it  may  be  as  wide  as 
may  be  requinul. 

The  a])i)roximate  estimate  of  the  cost  of  this  work  is  $44,000. 

The  canal  com])any  not  having  relinquished  its  rights  and  privilege.^ 
now  held  under  the  charter  from  the  State  of  Florida,  no  work  has  been 
done. 

Amount  Ap]>ro])riate(l  by  art  npprovcdJuly  13,  1892 $15,000 

.Inly  1,  l^^V.if  hulanco  unc^xpeudeu 15,000 

(See  Appendix  O  0.) 

7.  NortJucest  entrance,  Key  West  Harbor^  Florida:- — ^A  bar  lir.ving  a 
channel  depth  of  10.5  feet  obstructs  the  northern  entrance  to  this  har- 
bor. During  storms  the  available  depth  is  so  much  reduced  that  ves- 
sels bound  to  and  from  Gulf  ports  can  not  use  it,  but  are  com|)elled  to 
make  a  detour  of  about  100  miles  by  Dry  Tortugas  to  enter  or  leave 
the  Gulf. 

An  examination  of  the  entrance,  with  a  view  to  its  improvement,  was 
nuide  in  1807  and  again  in  1881.  In  188:3  Congress  made  an  appropriation 
of  4(25,000  for  dredging  a  channel  300  feet  wide  and  17  feet  deep  across 
the  bar.    As  was  anticipated,  the  improvement  was  only  temporary. 

In  the  iu*.t  approved  August  5,  188G,  $2,500  was  ap])ropriated  for  a 
new  examination  and  survey  of  the  bar.  This  was  made  in  December, 
188f>,  and  January,  1887.  The  bar  was  found  to  be  formed  and  main- 
tained by  interfering  tidal  currents.  The  project  for  its  improvement 
comprised  the  construction  of  one  or  more  training  walls,  wutli  dredg- 
ing, if  necessary. 

in  the  act  of  August  11,  1888,  Congress  appropriated  $25,000  for  this 
work,  with  the  proviso  that  the  S(»cretary  of  War  should  appoint  a 
board  of  three  engineer  oilicers,  who  should  consider  the  subject  and 
re]>ort  on  the  advisability  of  continuing  the  work  under  the  above 
])roJect,  and  that  he  should  submit  the  report,  together  with  the  views 
of  himself  thereon,  to  Congress  at  its  next  session.  '^ 

The  linal  report  of  tlie  board  was  submitted  in  Kovember,  1889,  and 
printed  as  a  part  of  A])i)endix  P  4,  Ileport  of  the  Chief  of  Engineers, 
1890.  The  board  was  of  the  opinion  that  the  work  is  of  national  im- 
l)ortance.  It  recommended  that  the  imi)rovement  be  begun  by  the  im- 
mediate (M)nstruction  of  a  jetty  along  the  northeast  side  of  the  entrance. 

{]{}  to  the  close  of  the  llscal  year  ending  June  30, 1892,  $(^,881.40  had 
been  expended  on  the  jnesent  lu'oject. 

Work  under  the  ai)i)roi»riation  of  1890  was  continued  until  May  12, 
1892,  when  the  contract  was  complet^Hl.  Twenty-six  thousand  eight 
hundred  and  twenty-one  and  nine-tenths  cubic  yards  of  stone  was 
I)hu'e(l  in  the  jetty  during  the  iiscal  year  ending  June  30^  1892y  making 
a  total  of  27,982.1*  cubic  yards  in  the  jetty. 
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Work  under  the  appropriation  of  July  13,  1892,  was  begun  June  1, 
1893.  By  June  30,  2,969  cubic  yards  of  stone  bad  been  placed  in  the 
jetty,  extending  the  foundation  layer  seaward  a  distance  of  1,028  feet. 

During  the  year  the  crest  of  the  jetty  has  been  lowered  by  the  action 
of  the  waves  on  an  average  of  0.5  foot. 

The  total  length  of  the  jetty  is  7,916  feet,  having  a  depth  over  it  at 
mean  low  water  varying  from  3J  feet  to  llj  feet  and  averaging  6  feet. 
There  is  practically  no  change  in  the  condition  of  the  channel  as  re- 
ported last  year. 

July  1, 1892,  balance  nnexpended .' $118.60 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

75, 118. 60 
Jnne  30,  1893,  amount  expended  during  fiscal  year 7, 277. 74 

July  1, 1893,  balance  unexpended 67,840.86 

July  1,  1893,  outstanding  liabilitieB $8,699.05 

July  1, 1893,  amount  covered  by  uncompleted  contracts 58, 139. 98 

66,839.03 

July  1, 1893,  balance  available 1,001.83 

{Amount  ^estimated)  required  for  completion  of  existinj^  project 385, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  385, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  O  7.) 

8.  Caloosdhatchee  River ^  Florida. — ^Before  improvement  the  lower  part 
of  the  river  was  so  obstructed  by  oyster  bars  that  the  available  chan- 
nel depth  was  only  5^  feet.  About  17  miles  above  the  mouth  the  river 
loses  the  characteristics  of  an  estuary,  and  there  are  numerous  islands 
and  a  broad  shoal. 

The  project  adopted  in  1882  called  for  the  formation  by  dredging  of 
a  channel  100  feet  wide  and  7  feet  deep  from  the  bay  to  Fort  Myers,  a 
distance  of  17  miles.  In  1886  this  project  was  modified  so  as  to  include 
the  improvement  of  the  upper  river  as  far  as  Fort  Thompson  by  re- 
moval of  snags  and  overhanging  trees. 

Up  to  June  30,  1892,  $27,577.41  had  been  expended  on  the  improve- 
ment. A  channel  6  feet  deep  and  100  feet  wide  existed  between  the 
mouth  and  Fort  Myers.  A  narrow  cut  5  feet  deep  had  been  made 
through  the  shoals  at  Beautiful  Islands  and  partially  protected  by  a 
training  wall,  and  the  worst  obstructions  had  been  removed  from  the 
river  as  far  as  Fort  Thompson. 

Three  thousand  six  hundred  dollars  was  appropriated  by  the  act  of 
September  19, 1890,  for  completing  the  improvement.  With  this  sum 
the  remaining  obstructions  were  removed  from  the  channel  between 
Fort  Thompson  and  the  Beautiful  Islands.  The  cut  at  the  Beautifril 
Islands  Shoal  and  its  protecting  dike  were  extended,  and  the  channel 
through  the  oyster  bars  at  the  mouth  of  the  river  was  enlarged  and 
mark^.  When  work  stopped  there  was  a  clear  channel  from  the 
mouth  to  Fort  Thompson,  having  a  mean  low- water  depth  of  6  feet  as 
far  as  Fort  Myers  and  a  depth  of  4  feet  for  the  remaining  distance. 
An  annual  expenditure  of  |l,000  will  be  required  to  maintain  this 
improvement. 

The  act  of  July  13, 1892,  appropriated  $1,000  for  this  work,  which 
sum  is  still  held  available  for  maintaining  the  channel,  and  will  be 
expended  in  removing  fallen  trees  and  a  small  shoal  near  Beautiful 
Island  as  soon  as  the  services  of  the  snag  boat  are  available. 
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July  1,  1892,  balance  nncxpended $22.59 

Aiuoiint  appropriated  by  act  approved  J  uly  13;  1892 ^1, 000. 00 

1,022.59 
June  30,  1893,  amount  expended  during  fiBcal  year 12. 70 

July  1,  1893,  balance  unexpended 1,009.89 

{Amount  (estimated)  required  for  maintenance  of  existing  project 1, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895  1, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river'  and 
harbor  acts  of  18U()  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  8.) 

9,  Charlotte.  Rarhor  and  Pease  Creel',  Florida, — ^The  portion  nnder 
iniX)roveineiit  lies  between  the  Boca  (iraiule  entrance  from  the  Gulf  of 
]Mexic()  and  the  wharves  at  Punta  Gorda,  2  miles  from  the  mouth  of 
Pease  Creek.  The  available  depth  at  the  entrance  is  19  feet  at  mean 
low  water.  Immediately  within  the  entrance  there  is  an  anchorage 
with  a  depth  of  18  feet  and  over.  Between  that  point  and  Punta  Gorda, 
a  distance  of  21i  miles,  the  channel  depth  varies  from  10  to  20  feet 
In  the  act  of  September  19,  1800,  $35,000  was  appropriated  for  improv- 
ing the  channel  between  the  limits  named.  A  survey  of  the  defective 
portions  of  the  channel  was  made,  a  project  was  prepared  for  its  im- 
provement, and  a  contract  entered  into  lor  doing  the  work.  THie 
ap])roved  x)n)ject  coiitemplates  the  immediate  formation  of  a  channd 
12  feet  dee))  and  as  wide  as  the  funds  will  permit.  The  estimatM  cost 
of  a  channel  200  feet  wide  and  12  feet  deep  is  $127,500;  of  a  channel 
200  feet  wide  and  15  feet  deep  $468,000. 

The  amount  expended  np  to  June  30,  1892,  was  $3,223.95. 

It  was  decided  to  expend  the  money  available  in  deepening  the 
channel  from  the  wharf  at  Punta  Gorda  to  Beacon  No.  2,  a  distance 
ol'  about  10,000  feet.  The  depth  of  water  in  this  i>ortion  of  the  chan- 
nel varied  from  10  feet  at  the  wharf  to  12  feet  at  Beacon  No.  2.  It  was 
estimaled  that  the  amount  available  was  sufficient  to  excavate  a  chan- 
nel 300  feet  wide  for  a  distance  of  300  feet  in  front  of  the  wharf  and  100 
feet  wide  from  that  point  to  Beawm  Xo.  2  to  a  depth  of  12  feet. 

Work  under  the  contract  with  the  Alabama  Dredging  and  Jetty 
Company  was  begun  April  17,  1893,  and  the  dredging  was  completed 
June  20,  1803. 

One  hundred  and  forty-one  thousand  two  hundred  and  ninety-three 
cubic*  yards  of  material  was  removed.  Of  this  amount  34,296  cubic 
yards  was  dredged  in  excess  of  a  depth  of  13  feet.  The  work  has  re- 
sulted in  the  formation  of  a  channel  300  feet  wide  for  a  distance  of  300 
feet  in  front  of  the  wharf  at  Pnnta  (iorda ;  100  feet  wide  for  a  distance 
of  4,729  feet,  and  120  feet  wide  for  a  further  distance  of  1,764  feet, 
where  it  connects  with  the  12-foot  contour.  The  total  length  of  the 
dredged  (;ut  is  0,793  feet.  Over  nearly  the  entire  area  d^^ged  the 
depth  is  in  excess  of  13  feet. 

July  1, 1892,  balance  inioxixMnlod $81,776.06 

June  30,  1893,  amount  <»xiM'n(l«Hl  during  fiscal  year 20,272.36 

July  1,  1893,  balance  unoxpenrlecl 1L503.69 

.July  1,  1893,  outfltandingliabilitii's 8,740.00 

July  1,  1893,  balance  available 2,763.69 

Amount  (estimaled)  required  for  com]>letion  of  exintin^  project 92,500.00 

AniountMiat(:anbe])rolitablycx]M>nd(Mlinfi8ea1  venrcndLn|(J\iuc30,18U5    50,000.00 
►Submitted  in  compliance  with  requirementH  o^  flections  2  of  riTer  and 
h:irbor  actn  of  18(M)  and  18G7  and  of  snnilry  civil  act  of  Maroh  3,  1883. 

(See  Appendix  O  9.) 
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10,  Sarmotu  Bay,  Florida. — The  total  length  of  Sarasota  Bay  is  34 
miles.  The  t)ortioii  under  improvement  extends  from  Tampa  Bay  to 
Sarasota,  a  distance  of  21J  miles.  The  general  available  depth  in  the 
channel  is  5  feet,  but  there  are  two  reaches,  aggregating  1  mile  in 
length,  where  the  available  channel  depth  varies  from  3.5  to  4.3  feet. 
The  approved  project  contemplates  the  formation  of  a  channel  100  feet 
wide  and  5  feet  deep  at  mean  low  wat^r  between  the  limits  named 
above. 

The  amount  expended  up  to  June  30, 1892,  was  $4,939.73. 

Work  was  begun  by  the  United  States  snag  and,  dredge  boat  Suwa- 
nee  October  31, 1891,  and  discontinued,  owing  to  the  exhaustion  of 
funds,  February  13, 1892.  Four  thousand  three  hundred  and  sixty- three 
and  a  half  cubic  yards  of  material  (measured  in  place)  was  removed, 
forming  a  cut  1,673  feet  long  and  38  feet  wide  through  the  shoal  near 
Palma  Sola  Point. 

The  $2,500  appropriated  by  act  of  July  13, 1892,  was  expended  in 
repairing  the  United  States  steam  snag  and  dredge  boat  Suwanee  and 
continuing  the  work  at  Palma  Sola  Point,  resulting  in  connecting  the 
5-foot  contours  by  a  cut  2,292  feet  long,  with  a  width  of  from  38  to  40 
feet,  and  a  depth  of  from  5  to  6  feet.  A  further  examination  of  the 
shoal  at  Long  Bar  revealed  peculiar  diiUculties  in  its  removal,  and  a 
revised  project  was  approved  September  23, 1892,  calling  for  an  addi- 
tional $7,500  for  the  completion  of  the  improvement. 

Jnly  1, 18ft2,  balance  unexpended $60. 27 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

2,560.27 
Jnne  30, 1893,  amount  expended  during  fiucal  year 1, 982. 89 

July  1, 1893,  balance  unexpended 577. 38 

July  1,  ISSS,  outstanding  liabilities 503. 74 

July  1, 1893,  balance  available 73.64 

{Amount  (estimated)  required  for  completion  of  existinc^  project 10, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  10.) 

11.  Manatee  River,  Florida, — The  portion  of  the  Manatee  River  nnder 
improvement  is  the  lower  reach,  between  Rocky  Bluff  and  the  mouth, 
a  distance  of  about  12  miles.  This  had  a  mid-channel  depth  of  from  7 
to  20  feet.  The  general  width  is  about  three-fourths  of  a  mile.  At  the 
mouth  was  a  long  shoal  with  a  minimum  depth  of  7  feet.  Between 
Palmetto  and  Manatee,  about  6  miles  from  the  mouth,  was  another 
bar,  covered  by  from  3  to  6  feet  of  water. 

The  river  was  examined  in  1881.  The  project  adopted  had  for  its 
object  to  form  a  channel  100  feet  wide  and  13  feet  deep  at  mean  low 
water  from  Tampa  Bay  to  McNeil  Point  (Palma  Sola).  Owing  to  the 
changed  commercial  relations  since  the  adoption  of  the  project,  brought 
about  by  the  extension  of  the  railroad  to  Tampa,  the  transfer  to  Tampa 
of  the  principal  Gulf  steamship  lines,  and  the  service  of  the  smaller 
towns  around  Tampa  Bay  by  coasting  steamers  from  Tampa,  the  pro- 
ject was  modified  in  1886  to  provide  for  the  passage  of  these  lighter- 
drafb  vessels  to  aH  of  the  towns  of  the  lower  river  by  the  removal  of  the 
bar  above  Palmetto. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  $27,978.13 
had  been  expended  on  this  improvement.    A  dredged  cut  was  made 
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across  the  bar  at  the  mouth  of  the  river,  jinother  cut  was  mad^  acrosfl 
the  bar  between  Manatee  and  Braidentown,  and  a  survey  and  map  of 
the  river  were  made.  The  cut  at  the  mouth  had  been  nearly  obliterated, 
but  a  channel  8  feet  deep  and  of  sufficient  width  existed  from  Tampa 
Bay  to  Manat^ie.  By  tlie  a<;t  approved  September  19, 1890,  $6,000  was 
appropriated  for  continuing  the  improvement,  which  amount  was  sup- 
plemented by  a  further  appropriation  of  $6,000,  made  by  the  act 
approved  July  13,  1892.  With  the  $12,000  thus  available  extensive 
repairs  were  made  to  the  United  States  steam  snag  and  dredge  boat 
Suwanee^  with  a  view  of  better  adapting  it  to  this  work.  It  is  proposed 
to  dredge  a  channel  12  I'eet  deep  at  mean  low  water,  and  100  feet  wide, 
through  the  bulkhead  at  Sneads  Point.  Work  was  begun  in  June, 
1893.  One  thousand  three  hundred  and  eighty-nine  cubic  yards  (meas- 
ured in  place)  was  removed,  and  it  is  expected  that  the  work  will  be 
completed  before  December,  1893. 

Further  and  larger  appropriations  will  be  necessary  before  work  can 
be  begun  on  the  outer  bar. 

.Inly  1,  1892,  balance  nnexpeiided ••• $8,021.87 

Amount  appropriated  by  act  approved  July  13, 1892 ••• 6^000.00 

12,021.87 
Juno  30, 1893,  amount  expended  during  fiscal  year «•• 7,574.58 

July  1,  1803,  balance  un6x^)endod •       4,447.29 

July  1,  1893,  outstanding  liabilities 991.64 

July  1,  1893,  balance  available 3,455.66 

{Amount  (estimnted)  required  for  completion  of  existing  project 33, 000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endms  JuneSO,  1895    15, 000.00 
Submitted  in  compliance  with  requirements  of  sections  S  of  liver  and 
harbor  acts  of  186<i  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Oil.) 

12,  Tampa  Bay,  Floridn,-r~The  harbor  at  Tampa  Bay,  at  the  Iiead  of 
one  arm  of  this  bay,  was  separated  from  deep  water  by  a  flat  2  miles 
wide.  Through  this  was  a  narrow  channel  with  an  average  available 
depth  of  about  5  feet,  formed  by  the  waters  of  Hillsboro  River. 

The  original  project  was  adopted  in  1879,  and  had  for  its  object  the 
formation  of  a  9-foot  channel,  150  feet  wide  in  the  bay  and  200  feet 
wide  in  the  river,  from  the  9-foot  curve  in  the  bay  to  the  wharves  at 
Tampa,  in  Ilillsboro  Jiiver. 

Up  to  June  30, 1892,  $109,995.36  had  been  expended.  The  work  con- 
sisted entirely  of  dredging  and  rock  exc^avation,  and  extended  over  a 
distance  of  8,200  feet,  making  a  cut  varying  in  width  from  200  feet  in 
the  river  to  GO  feet  in  the  bay.  On  June  30, 1887,  it  had  a  depth  along 
its  center  line  of  from  8.3  to  9  feet.  The  depth  on  the  flats  beyond  the 
outer  extremity  of  the  cut  is  7  feet.  In  1888  the  project  was  modified. 
Port  Tampa,  9|^  miles  from  Tam])a,  on  Old  Tampa  Bay,  had  become 
the  deep-water  port  of  Tampa.  The  modified  project  is  to  form  and 
maintain  a  channel  8  feet  deep  in  IJillsboro  Bay  and  Hillsboro  Biver 
to  the  city  of  Tampa,  and  a  channel  20  feet  deep  and  200  feet  wide 
from  tlie  (mter  bar  to  Port  Tami)a.  By  June  30, 1892|  the  channel 
called  for  by  the  project  had  been  com])leted  in  Old  Tampa  Bay^ 
and  a  continuous  channel  8  to  9  feet  deep  and  70  feet  wide  had  been 
secured  from  the  mouth  of  Hillsboro  River  to  the  8-foot  contour  is 
Hillsboro  Bay. 

Work  under  the  appropriation  made  in  act  of  September  19, 1800, 
was  continued  until  July  31, 1892,  when  the  available  funds  were 


RIVER   AND   HARBOR   IMPROVEMENTS.  209 

hausted.  Work  under  the  appropriation  made  in  act  of  July  13,  1802, 
was  begun  January  9, 1893,  and  was  completed  June  3,  1893.  During 
the  year  932.2  cubic  yards  of  rock  and  30,237.9  cubic  yards  of  sand 
were  removed  from  the  channel.  The  clianncl  is  now  200  feet  wide  in 
the  river  and  from  76  to  100  feet  w  ide  in  the  bay. 

July"  1,  1892,  balance  anexpended $10, 004. 64 

Amoimt  appropriated  by  act  approved  J xily  13,  1892 10, 000. 00 

20, 004. 64 
June  30, 1893,  amonnt  expended  during  fiscal  yeiar 16, 779. 25 

July  1,  1893,  balance  unexpended 3, 225. 39 

July  1,  1893,  outstanding  liabilities 3,200.71 

July  1, 1893,  balance  available 24.68 

(See  Appendix  O  12.) 

13.  Withldcoochee  River ^  Florida, — ^This  river  is  120  miles  long  and 
has  a  normal  width  varying  from  75  to  180  feet,  though  at  numerous 
points  a  defined  channel  is  almost  lost  in  broad  marshy  lakes  and  cy- 
press swamps.  The  low- water  depth  varied  from  1  to  7^  feet.  Before 
improvement  the  river  was  so  obstructed  by  shoals,  loose  rocks,  snags, 
fallen  trees,  floating  grass  islands,  and  bars  as  to  be  practically  impass- 
able excepting  in  isolated  reaches. 

The  river  was  examined  with  a  view  to  its  improvement  in  1879.  The 
approved  project  qalls  for  the  removal  of  snags,  overhanging  trees, 
loose  rocks,  and  some  of  the  worst  shoals  between  the  Gulf  of  Mexico 
and  Pemberton  Ferry,  a  distance  of  about  77  miles,  so  as  to  permit 
boats  of  2  feet  draft  to  navigate  the  river  during  one-half  the  year. 

Prior  to  June  30, 1891,  the  river  had  been  cleared  and  made  navi- 
gable, as  called  for  by  the  project,  between  Pemberton  Ferry  and  l)un- 
nellon.  Work  was  still  required  on  some  of  the  ledges  in  order  to  make 
navigation  safe.    Work  was  also  required  below  Dunuellon. 

The  amount  expended  up  to  June  30, 1892,  was  $21,049.26. 

In  the  act  approved  September  19,  1890,  $5,400  was  appropriated  for 
continuing  the  improvement.  Work  under  this  appropriation  was  begun 
March  23, 1892.  On  account  of  the  very  low  stage  of  the  river  the  United 
States  snag  and  dredge  boat  Suwanee  could  not  be  taken  up  where  the 
work  was  most  required.  The  boat  was  laid  up  and  a  party  formed 
from  the  crew,  and  the  work  of  removing  obstructions  was  carried  on 
from  the  small  boats  and  from  the  banks. 

During  the  last  fiscal  year  operations  were  continued  until  the  money 
available  was  exhausted.  The  channel  is  now  practically  clear  from 
Pemberton  Ferry  to  the  mouth. 

Jnly  1,  1892,  balance  nnexpended $2,850.74 

June  30, 18SK3,  amount  expended  during  fiscal  y oar 2, 839. 29 

July  1,  1893,  balance  unexpended 11.45 

{Amount  (eatimated)  required  for  maintenance  of  existing  project 800. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1895  800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
faarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  13.) 

X4.  Harbor  at  Cedar  Keys,  Fla. — ^The  improvement  of  this  harbor 
has  been  carried  on  from  time  to  time  under  various  api)ropriations 
made  since  1872.  It  was  obstructed  by  a  shoal,  known  as  the  middle 
ground,  lying  in  the  main  ship  channel  opposite  War  Key,  and  by 
shoals  elsewhere  in  the  channel  and  at  its  outer  extremity.    At  these 
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])oiTit8  the  general  channel  depth  of  12  feet  was  reduced  from  7  or  9 
feet  by  outcropping  rocks  with  sand  and  shells. 

The  existing  project  for  the  improvement  has  for  its  object  to  fona 
a  channel  200  feet  wide  and  10  J  feet  deep  through  these  shoals.  Work 
under  this  project  has  been  carried  on  under  various  appropriations 
made  since  1884.  The  total  expenditure  up  to  June  30, 1892,  was 
$21,794.09.  A  clear  channel  of  the  required  depth  from  the  gulf  up  to 
Cedar  Keys  had  been  obtained.  Near  Buoy  No.  12  and  in  the  middle 
ground  the  width  was  insufiicient.  Some  further  dredging  was  done 
in  the  middle  gi'ound.  When  work  stopped  the  cut  there  had  a  width 
of  200  feet  and  a  least  depth  of  9^  feet.  Along  its  east  side  the  depth 
was  10  feet.  In  the  act  approved  September  19, 1890,  $2,500  was  ap- 
propriated for  this  harbor,  with  the  provision  that  a  x)ortion  could  be 
expended  at  Derrick  Island  Gap  on  the  inside  channel  from  Sawanee 
Eiver.  The  project  for  tliis  portion  of  the  improvement  is  to  obtain  a 
channel  6  feet  deep  at  mean  low  water  from  the  harbor  of  Cedar  Keys 
to  the  Suwanee  Basin. 

The  work  was  done  with  the  United  States  steam  snag  and  dredge 
boat  Suwanee.  When  operations  ceased,  owing  to  the  exhaustion  of 
the  appropriation,  a  channel  had  been  dredged  in  the  vicinity  of  Der- 
rick Island  Gap  1,196  feet  long,  37i  feet  wide,  and  6  feet  deep. 

There  were  no  operations  during  the  past  fiscal  year,  no  ftmds  being 
available,  and  further  appropriations  are  not  at  present  recommended, 
the  present  commercial  requirements  being  frilly  met  by  the  existing 
condition  of  the  harbor,  excepting  as  far  as  the  inside  passage  between 
the  town  of  Cedar  Keys  and  the  mouth  of  the  Suwanee  Biver  is  con- 
cerned, the  channel  in  the  vicinity  of  Derrick  Island  Gap  being  still 
incomplete, 

July  1, 1892,  balance  nnexponded $205.91 

Juuo  30,  1893,  amount  expended  during  fiscal  year 194.61 

July  1,  1893,  balance  unexpended 11.80 

Amount  (estimated)  required  for  completion  of  existing  project 44^000.100 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  14.) 

15.  Suwanee  River  ^  Florida, — ^The  length  of  river  under  improvement 
is  130  miles.  From  the  Derrick  Gap  entrance  to  Branford,  a  distance 
of  80  miles,  the  width  of  the  river  varies  from  250  to  300  feet,  and  its 
original  low- water  depth  from  3  to  30  feet.  It  was  but  little  obstructed 
excepting  at  the  mouth.  Between  Branford  and  Ellaville  the  general 
width  is  325  feet.  It  was  obstructed  by  many  dangerous  rock  shoals, 
crossed  by  crooked  channels,  which  had  a  low-water  depth  of  firom  1.6 
to  3  feet,  as  well  as  by  snags  and  overhanging  trees. 

A  project  for  this  improvement  was  adopted  in  1880.  It  contem* 
plates  the  formation  of  a  channel  150  feet  wide  and  6  feet  deep  fl*om  the 
(lulf  (through  the  bars  at  the  passes)  as  far  up  the  river  as  New  Bran- 
ford (Roland  Bluif).  From  there  to  Ellaville  the  channel  is  to  be  60 
feet  wide  and  4  feet  deep. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  $40,761.67 
had  been  expended  on  this  improvement.  A  long  cut,  now  partly  ob- 
literated, had  been  made  through  the  shoals  between  the  mouth  and 
deep  water  of  the  Gulf  of  Mexico,  and  a  practicable  but  not  safe  chan- 
nel had  been  oi)ened  as  far  as  Hudson. 

The  chjinnel  between  Branford  and  Luraville  has  been  widened  and 
deepened  so  that  a  channel,  safe  during  medium  and  high  stages  and 
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fairly  safe  and  3  feet  deep  at  the  lowest  stages,  now  exists  as  far  as 
Hudson,  15  miles  below  Ellaville,  The  channel  across  the  Suwanee 
basin  was  partially  opened  and  was  marked  with  palmetto  piles. 

Operations  under  the  appropriation  of  $3,000  made  in  act  of  July  13, 
1892,  will  be  commenced  as  soon  as  the  services  of  the  United  States 
snag  and  dredge  boat  Suwanee  become  available,  the  boat  having 
undergone  extensive  repairs  with  a  view  to  better  adapting  it  to  the 
work  along  the  Gulf  coast  of  Florida. 

July  1,  1892,  balance  unexpended $238.33 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

3, 238. 33 
June  30,  1893^  amount  expended  during  fiscal  year 1, 880. 44 

July  1,  1893,  balance  unexpended 1,357.89 


Submitted  in  compliance  with  requirements  of  soctiuns  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  15.) 

EXAMINATION  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examination  of  harbor  at  Cape  Canaveral^  Florida^ 
required  by  act  of  July  13, 1892,  was  made  by  the  local  engineer,  Maj. 
J.  0.  Mallery,  Corps  of  Engineers,  and  his  report  thereon,  dated  Sep- 
tember 28,  1892,  was  submitted  through  the  division  engineer.  Col. 
William  P.  Craighill,  Corps  of  Engineers.  It  is  the  opinion  of  Maj. 
Mallery,  concurred  in  by  this  office,  that  a  harbor  at  Cape  Canaveral 
is  worthy  of  improvement  by  the  General  Government.  Col.  Craighill 
states  that  he  considers  a  harbor  at  this  point  a  very  desirable  im- 
provement and  worthy  of  being  undertaken  by  the  United  States,  un- 
less the  proposed  survey  should  show  it  to  be  a  work  of  very  great 
expense  out  of  proportion  to  the  interests  involved.  The  cost  of  a 
survey  necessary  for  preparation  of  project  and  estimate  of  cost  of  im- 
provement is  estimated  at  $2,500.  The  report  was  transmitted  to 
Congress  and  printed  as  House  Ex.  Doc.  Ko.  54,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  O  16.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  WESTERN  GEORGIA  AND 

FLORIDA  AND  IN  EASTERN  ALABAMA. 

This  district  was  in  the  charge  of  Capt.  Philip  M.  Price,  Corps  of  En- 
gineers, with  Lieut.  William  E.  Craighill,  Corps  of  Engineers,  under 
his  immediate  orders;  Division  Engineer,  Col.  C.B.  Comstock,  Corps  of 
Engineers. 

1,  Apalachicola  Bay^  Florida. — ^In  1879  there  was  a  minimum  depth 
of  3i  feet  in  the  channel  over  the  bar  at  the  mouth  of  the  Apalachicola 
River. 

The  bar  begins  about  one-half  mile  below  the  town  of  Apalachicola, 
Fla.,  and  is  at  about  7,300  feet  wide  between  the  8-foot  curves. 

In  1879  a  plan  of  improvement  was  adopted  which  contemplated 
dredging  through  the  bar  a  straight  channel  11  feet  deep  and  100  feet 
wide,  to  be  afterwards  increased  to  200  feet  should  the  fiist  cut  produce 
results  to  warrant  it. 
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In  1891  this  project  was  amended  to  include  dredging  a  straight 
cliannel  through  Bulkhead  Shoal  9  feet  deep  and  not  less  than  100  teet 
wide. 

Up  to  June  30, 1892,  the  sum  of  $106,951.32  had  been  exx>ended  on 
this  improvement  in  dredging  a  straiglit  channel  through  the  bar  at 
the  mouth  of  the  Apalachicola  River  at  various  times  since  1881,  and 
in  dredging  a  channel  about  4,000  feet  long,  120  feet  wide,  and  9  feet 
in  depth  across  Bulkhead  Shoal  in  1891-'92.  With  the  appropriations 
available  the  dredged  cut  through  the  bar  had  never  exceeded  90  feet 
in  width  and  9^  feet  in  depth,  and  had  gradually  filled  up  after  each 
dredging,  partly  by  the  deposit  of  silt  from  the  river  and  partly  by  the 
washing  in  of  material  from  the  sides  of  the  cut. 

During  the  fiscal  year  ending  June  30, 1893,  $19,877.29  has  been  ex- 
pended. Under  contract  with  Mr.  Eittenhouse  Moore,  of  Mobile,  Ala., 
approved  October  20, 1892,  55,126  cubic  yards  of  material  was  dredgea 
fiom  the  channel  through  the  bar  at  the  mouth  of  the  Apalachicola 
Kiver  between  November  16, 1892,  and  April  10, 1893,  at  33  cents  jm 
cubic  yard.  The  dredged  cut  was  about  5,600  feet  long,  from  70  to  120 
feet  in  width,  and  8  feet  in  depth. 

Jt  is  anticipated' that  the  cut  through  Bulkhead  Shoal  will  be  reason- 
ably permanent.  Experience  has  shown  that  the  bar  at  the  mouth  of 
the  Ai)alacliicola  Kiver  will  require  redredging  at  least  once  in  two 
years  unless  the  cut  is  made  deeper  and  wider  than  has  been  hitherto 
possible  with  the  funds  avaiUible.  It  is  possible  that  a  deeper  and 
wider  cut  may  be  more  permanent. 

The  commerce  of  Apalachicola  Bay  consists  mainly  in  the  exporta- 
tion of  lumber,  which  is  transported  from  the  mainland  to  the  anchor- 
age grounds  in  lighters  and  rafts,  towed  by  tugs  drawing  from  5  to  7 
feet  of  water.  When  the  depth  in  the  channel  across  the  bar  is  reduced 
below  7  feet  much  trouble  is  experienced  in  carrying  on  the  business  of 
the  port. 

July  1,  1892,  balniu'O  uncxpoudod $4S.93 

Auiuunt  appropriated  by  act  approved  July  13;  1892 20, 000. 00 

20,048.83 
J  uno  30,  1893,  amouut  expended  during  fiscal  year 19, 877. 29 

July  1,  1893,  balance  unexpended 171.61 


(  Amount  that  can  bo  profitably  expended  in  im'iii  year  ending  June  30, 1895    50, 000. 00 
V  Submitted  in  coniidianco  with  reriuirementu  of  sections  2  of  river  und 
(     harbor  acts  of  1^06  and  1867  and  of  sundry  civU  act  of  March  3,  1893. 

(See  Appendix  P  1.) 

3.  Apalachicola  Fiver j  the  Cutoffs  and  Lower  Chipola  River ,  Fhr- 
ida, — The  examination  and  survoy  of  the  Ax)alachicola  River,  finished 
in  1873,  showed  that  the  river,  throughout  its  length  of  106  miles,  had 
a  channel  not  less  than  0  fe(»t  deep.  The  channel  was,  however,  much 
obstructed  by  tlie  accuiunlation  of  logs  and  snags  brought  into  it  by 
the  freshets  in  the  Chattahoocliee  and  Flint  rivers  and  by  the  trees 
which  had  fallen  from  its  own  heavily  timbered  banks.  At  Moccasin 
Slough  the  river  had  been  obstructed  by  piles  driven  by  Confederate 
authorities  during  the  war.  Drift  had  accumulated  against  these  piles, 
forming  a  dam  across  the  river,  which  had  then  forced  a  nan*ow  and 
very  crooked  channel  through  its  banks  into  the  river  Styx.  Naviga- 
tion was  difficult  at  the  upper  and  lower  elbows  on  account  of  the 
abrupt  bends  and  narrow  channel. 
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The  original  project  for  tlie  improvement  of  the  river  provided  for 
securing  a  cliannel  100  feet  wide  and  6  feet  deep  by  tlie  removal  of 
snags  and  overhanging  trees  and  widening  and  straightening  the  chan- 
nel at  Moccasin  Slough  and  the  Elbows,  at  an  estimated  cost  of 
$80,333. 

In  conformity  with  the  act  of  September  19,  1890,  this  project  was 
in  that  year  modilied  by  adding  thereto  the  securing  of  a  channel  60 
feet  wide  and  5  feet  deep  through  the  Cut-off,  Lee  Slough,  and  the 
Lower  Ohipohi  River,  at  an  estimated  cost  of  $7,500. 

The  expenditure  between  1874  and  June  30,  1892,  of  $44,565.90  had 
resulted  in  clearing  out  the  great  accumulation  of  logs  and  snags  and 
overhanging  trees  which  originally  obstructed  the  Apalachicola  River, 
and  in  annually  removing  the  new  logs  and  sn.ags  brought  in  by  the 
winter  freshets, 

A  partial  improvement  had  also  been  effected  at  Moccasin  Slough 
and  the  Elbows,  but  navigation  at  these  points  was  stiJl  difficult.  A 
large  quantity  of  drift  and  many  overhanging  trees  were  removed  from 
the  Cut-off  and  the  Lower  Chipola  River,  and  steamboats  were  enabled 
to  reach  the  landings  above  and  below  Lee  Slough.  Funds  available 
had  not  been  sufficient  to  do  any  work  in  Lee  Slough  itself,  through 
which  steamboat  navigation  was  completely  obstructed  by  drift,  sunken 
logs,  and  trees. 

During  the  fiscal  year  ending  June  30,  1893,  the  sum  of  $5,000  has 
been  expended  in  removing  snags,  sunken  logs,  and  overhanging  trees 
from  the  Apala<jhicola  River,  the  Cut-off,  and  Lower  Chipola  River, 
and  in  opening  a  practicable  but  narrow  and  crooked  channel  through 
Lee  Slough.  Steamboats  can  now,  with  some  difficulty,  pass  through 
the  Cut-off,  Lee  Slough,  and  Lower  Chipola  River  on  the  upstream 
passage.  These  waterways  afforded  the  only  practicable  means  of 
transportation  for  the  products  of  this  section  of  country,  which  is 
being  rapidly  settled  by  iruit-growers,  and  it  is  very  desirable  that  a 
sufficient  appropriation  shall  be  made  to  enable  a  safe  channel  to  be 
opened  through  Lee  Slough. 

The  Cut-off  is  a  navigable  waterway  about  3  miles  long,  connecting 
the  Apalachicola  River  with  the  Lower  Chipola  River  near  the  Dead 
Lakes.  The  Chipola  River  empties  into  the  Apalachicola  River  about 
14  miles  below  its  junction  with  the  Cut-off.  "  Lee  Slough  "  is  simply  a 
local  name  for  a  portion  of  the  Lower  Chipola  River,  about  3  miles  long 
(se«  map  at  page  1697  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1891).  It  is  therefore  suggested  that  the  wording  of  the  next  ap- 
propriation for  this  river  be  changed  from  "Apalachicola  River,  includ- 
ing Lee. Slough,"  to  "Apalachicola  River,  including  the  Cut-off  and 
Lower  Chipola  River,''  in  order  that  the  work  required  to  be  done  may 
be  correctly  designated. 

Amonn t  appropriated  by  act  approved  July  13, 1892 $5, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 5, 000. 00 


(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895    11, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  186G  and  1867  and  of  sundry  civil  act  of  March  3. 1893. 

(See  Appendix  P  2.) 

3.  Flint  River,  Georgia. — Before  the  improvement  was  begun  the 
river  was  only  navigable  at  low  water  from  its  junction  with  the  Chat- 
tahoochee River  up  to  Bainbridge,  and  the  channel  over  this  portion 
wa«  narrow,  crooked;  and  much  obstructed  by  logs,  snags,  and  over- 
hanging trees. 
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The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1873  and  modi^ed  in  3879,  the  object  of  tlie  original  project  being  to 
afford  a  channel  100  feet  wide  and  3  feet  deep  at  low  water  from  its 
mouth  lip  to  Albany,  Ga.,  an  estimated  distance  of  105  miles^  and  of  the 
modification  to  provide  a  navigable  channel  for  light-draft  steamers, 
at  moderate  stages  of  water,  from  Albany  to  Montezama,  an  estimated 
distance  of  77  miles. 

Previous  to  the  act  of  June  18, 1878,  $70,000  was  appropriated  for 
the  ''Chattahoochee  and  Flint  rivers,^  of  which  $18,000  was  expended 
on  the  Flint  River. 

The  expenditure  up  to  June  30, 1892,  was  $170,301.68. 

Above  Albany  the  channel  had  been  partially  cleared  of  logs  and 
Riiags  aiid  overhanging  trees  and,  to  a  limited  extent,  of  loose  rock. 

Helow  Albany  the  river  had  been  kept  in  good  navigable  eondition 
between  Bainbridge  and  the  mouth  by  the  annual  removal  of  snagaand 
drilY,  brought  in  by  the  winter  freshets.  Between  Albany  and  Bain- 
bridge a  ])raeticable  low-water  channel  bad  been  comjdeted  through  the 
ro(;k  shoals  for  a  distance  of  22  miles  below  Albany.  Between  this 
point  and  Bainbridge  a  partial  improvement  had  been  effected^  which 
enabled  boats  to  run  at  moderate  stages  of  water. 

During  the  fiscal  year  ending  June  30, 1893,  $10,121.60  was  expended 
in  the  care  and  ])reservation  of  plant,  in  the  providing  of  motive  i>ower 
for  the  snag  boat^  and  in  continuing  work  under  the  approved  project 

Between  the  mouth  of  the  river  and  Bainbridge,  Ga.,  an  estimated 
distance  of  30  miles,  the  river  is  in  fairly  good  condition^  and  requires 
little  more  than  the  annual  clearing  out  of  snags  and  dnft  brought  in 
by  the  winter  freshets.  On  this  portion  of  the  river  the  many  steam- 
boats plying  on  the  Chattahoochee  and  Apalachicola  rivers  make  regu- 
lar trips  and  do  a  large  business,  and  the  maintenance  of  the  naviga- 
tion is,  therefore,  of  great  commercial  benefit. 

Between  Bainbridge  and  Albany,  Ga.,  an  estimated  distance  of  G9 
miles,  the  improvement  consists  mainly  in  excavating  a  channel  through 
the  many  rock  shoals  and  reefs  and  in  depositing  the  excavated 
material  in  si)ur  dams.  The  improvement,  when  completed,  will  be  ol 
a  permanent  character,  but  for  its  preservation  and  for  the  annual 
removal  of  the  snags  and  drift  it  will  be  necessary  to  maintain  a  snag 
boat  on  the  river,  at  an  estimated  cost  of  $G,000.  A  tonsiderable 
river  trade  had  been  developed  on  this  section  of  the  river  in  conse- 
quence of  the  improvements  already  effected.  The  business  will  prob- 
ably be  much  increased  as  low-water  navigation  is  facilitated  by  further 
work. 

Above  Albany  for  a  distance  of  38  miles  to  Warwick,  Ga.,  low -water 
navigation  is  prevented  by  a  series  of  rock  shoals,  on  whicli  the  low- 
water  depth  varies  from  6  to  18  inches.  The  loose  bowlders  have  been 
I)artially  removed  from  the  channel  on  this  portion  of  the  river.  Expe- 
rience in  the  work  shows  that  a  practicable  and  useful  navigation  of 
this  ])ortion  of  the  river  at  moderate  stages  of  water  can  probably  be 
secured  only  by  providing  slack-water  navigation,  by  the  constmction 
of  locks  and  dams,  at  great  expense. 

Between  Warwick  and  Montezuma,  an  estimated  distance  of  89 
miles,  the  improvement  consists  mainly  in  the  removal  of  logs  and 
drift  and  overhanging  trees,  and  has  been  sufiiciently  accomplished  to 
permit  navigation  at  mo<lerate  stages  of  water;  but  no  commerei^  use 
lias  been  made  of  this  section  of  the  river  since  July,  1890,  when  the 
Montezuma  Steamboat  Company  disposed  of  their  small  steamer.  It 
is  not  believed  that  any  commercial  benefit  has  since  been  derived  from 
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continuing  the  improvement  of  the  Flint  Eiver  above  Albany.  Two 
bridges,  without  draw  openings,  at  distances,  respectively,  of  16  and  41 
miles  above  Albany,  obstruct  steamboat  navigation,  but  no  measures 
have  been  taken  to  require  the  owners  of  the  bridges  to  provide  them 
with  draw  openings  for  the  reason  that  no  complaints  have  been  made 
against  them. 

It  is  useless  to  continue  the  improvement  above  Albany,  for  commer- 
cial purposes,  unless  these  bridges  are  provided  with  draw  openings, 
and  it  seems  to  be  an  unnecessary  hardship  to  compel  the  owners  to 
provide  draw  openings  to  accommodate  a  commerce  which  does  not 
now  exist  and  of  which  there  is  no  immediate  prospect.  For  this 
reason,  and  on  account  of  the  improbability  of  being  able  to  secure  a 
satisfactory  navigation  without  the  construction  of  locks  and  dams,  at 
a  cost  entirely  incommensurate  with  any  prospective  commerce  to  be 
developed  thereby,  it  is  recommended  that  no  further  allotments  be 
made,  for  the  present  at  least,  for  the  improvement  of  the  Flint  Eiver 
above  Albany,  but  that  the  whole  appropriation  be  expended  in  con- 
tinuing the  useful  and  important  work  below  Albany. 

July  1, 1892,  balance  unexpended $4, 728. 43 

Amount  appropriated  by  act  approved  July  13;  1892 15, 000. 00 

19, 728. 43 
June  30,  1893,  amount  expended  during  fiscal  year 10, 121. 60 

July  1,  1893,  balance  unexpended 9,606.83 

July  1,  1893,  outstanding  liabilities 1,004.44 

July  1, 1893,  balance  available 8,602.39 

'Amount  that  can  be  profitably  expended  below  Albany  In  fiscal  year 

endmg  June  30,  1895 , 38,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  3.) 

4.  Chattahoochee  Biver^  Georgia  and  Alabama. — ^The  river  was  orig- 
inally much  obstructed  by  logs,  snags,  and  overhanging  trees,  and  by 
a  number  of  rock  and  marl  shoals  and  sand  bars,  so  that  navigation 
was  difficult  and  dangerous.  Steamboats  could  only  run  by  daylight, 
and  not  unfrequently  lay  for  weeks  at  a  time  awaiting  a  rise  in  the 
river.    Very  many  were  sunk  by  striking  obstructions. 

The  present  plan  of  improvement,  adopted  in  1873  and  modified  in 
1882,  contemplates  a  low- water  channel  4  feet  in  depth  and  100  feet 
in  width  from  Columbus,  Ga.,  to  Chattahoochee,  Fla.,  a  distance  of  224 
miles,  by  the  removal  of  snags  and  other  obstructions  from  the  channel 
and  overhanging  trees  from  the  banks,  by  the  excavation  of  rock 
shoals,  and  by  works  of  contraction  and  shore  protection. 

Previous  to  the  act  of  June  18, 1878,  $70,000  was  appropriated  for 
the  "  Chattahoochee  and  Flint  rivers,"  of  which  $52,000  was  expended 
on  the  Chattahoochee  Eiver. 

The  expenditure  of  $243,646.87,  up  to  June  30, 1892,  had  resulted  in 
securing  and  maintaining  a  fairly  good  channel  between  Chattahoo- 
chee, Fla,  and  Eufaula,  Ala.,  except  at  Eock  Island,  at  all  seasons  of 
the  year;  and  between  Eufaula,  Ala.,  and  Columbus,  Ga.,  except  during 
low  water,  when  considerable  trouble  was  experienced  at  St.  Francis 
Bend,  Shell  Creek,  Upatoie,  Woolfolk,  and  Mound  bars,  and  at  the 
shoals  immediately  below  Columbus,  on  account  of  the  lack  of  funds 
for  keeping  in  repair  and  extending  the  contraction  and  shore  protec- 
tion works  at  those  points. 
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nnrin<;  the  fiscal  year  ending  June  30,  1893,  $13,315.M  has  been 
ex])ende(l  in  snagging  operations,  and  in  the  constrnction  of  shore  pro- 
tection and  contraction  works  at  Mound  Bar,  by  which  the  low-water 
navigation  at  this  point  ha«  been  greatly  facilitated.  The  available 
funds  were  not,  however,  sufficient  to  make  the  work  of  bo  permanent  a 
character  as  is  desirable. 

Several  lines  of  steamboats  now  make  regular  trips^  with  but  few 
detc^itions,  and  do  a  large  passenger  and  freight  bnsmess,  between 
Columbus,  Ga.,  and  Apalachicola,  Fla.,  and  Bainbridge,  CkL,  on  the 
Flint  Kivcr.  A  large  section  of  prosperous  and  well-settled  country  is 
entirely  depeiident  upon  the  river  for  the  transportation  of  its  products 
and  suj)i)lies. 

The  limited  annual  appropriations  for  this  improvement  have  not 
bcon  sufficient  to  maintain  properly  the  works  of  contraction  origi- 
nally construct(>d,  nor  to  extend  or  modify  them  as  required.  At  the 
Mound  Bar  tlie  caving  of  the  banks  has  been  partly  checked,  and  the 
channel  improved  by  the  work  of  the  past  year,  but  the  revetments  and 
spur  dams  will  need  strengthening  and  extension.  At  Woolfolk  Bar 
the  banks  are  caving  badly.  At  the  shoals  below  GolumbuSi  Ga., 
wliich  were  formerly  imi)roved  by  the  construction  of  a  series  of  spur 
dams  of  light  construction,  the  dams  have  been  so  damaged  and  washed 
away  tliat  great  difUculty  was  experienced  during  the  last  year  in  i>ass- 
ing  over  this  part  of  the  river.  Unless  sufficient  appropriations  are 
made  for  the  renewal  and  extension  of  the  works  at  this  {mint,  it  is 
very  probable  that  steamboats  cannot  be  able  to  reach  Golumbus,  6a., 
during  the  next  low- water  season. 

Trouble  is  also  experienced  at  low  water  at  Francis  Bend,  Shdl 
Creek,  and  Upatoie  bars,  above  Eufaula,  and  at  Bock  Island,  about 200 
miles  below  Columbus. 

If  suffici(n)tly  large  appropriations  were  made  to  improve  these  local* 
ities  by  substantial  works,  it  is  believed  that  thereaiter  the  navigation 
of  the  river  could  be  maintained  in  good  condition  throughout  the  year 
by  annual  appropriations  of  $10,000  for  the  operation  of  an  eflBdent 
snag  boat,  and  for  the  maintenance  of  the  contraction  and  shore-pro- 
tection works. 

The  hull  of  the  snag  bosit  Chattahoochee  is  nearly  worn  out,  and  can 
not  be  fui'ther  repaired.  The  maintenance  of  an  efficient  snag  boat  is 
absolutely  essential  to  the  safe  navigation  of  the  river.  The  present 
snag  boat  will  have  to  be  practically  rebuilt,  at  an  estimated  cost  of 
$10,000,  before  another  season. 

For  the  above  reasons  an  estinmte  of  $100,000  is  submitted  for  this 
improvement  for  the  fiscal  year  ending  June  30,  1895: 

July  1,  1802,  balance  uiicx])ciidiMl $1,472.34 

Amount  ai)inopriate<l  by  act  approved  July  13,  1892 20,000.00 

31,473.84 

June  30,  1893,  amount  cx])ondcd  during  fiscal  j'car 18,816.M 

July  1,  1893,  balance  nncxpendod 8^166.40 

July  1,  1893,  outstanding  liabilities 3,508.91 

July  1,  1893,  balance  available 6,588.48 

^  Amount  tbatcan  be  profit  ably  expended  in  fiscal  y  ear  ending  Jn  lie  SO,  1895  100^000.00 
•  Submitted  in  comjiliance  with  re(|uirements  of  sections  2  of  river  and 
(     harbor  acts  of  18<K>  and  1807  and  of  sundry  civil  act  of  March  3, 1883. 

Ikiween  West  Point  and  FranMin^  6a. — This  sectiou  of  38  miles  of 
the  river  eonsists  of  a  series  of  pools,  varying  in  length  from  one- 
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half  to  5  or  6  miles,  and  separated  by  rock  shoals  and  rapids,  in  some 
of  which  the  fall  is  as  great  as  8  feet  to  the  mile.  In  the  pools  the 
width  of  the  river  is  from  300  to  500  feet  with  a  channel  nowhere  less  than 
4  feet  deep.  At  the  shoals  the  river  is  much  wider,  with  numerous 
islands,  and  low-water  depths  in  many  places  of  only  a  few  inches. 
The  bottom  is  generally  of  rock,  and  the  banks  are  stable.  There  are 
few,  if  any,  sand  or  gravel  bars,  and  but  few  snags. 

The  river  and  harbor  act  of  September  19, 1890,  provided  for  a  pre- 
liminary examination  of  the  Chattahoochee  River  between  West  Point 
and  Franklin.  This  examination  was  made  in  November,  1890,  and 
r^poi-ts  of  results  are  printed  at  page  1766  of  the  report  of  the  Chief  of 
Engineers  for  1891. 

The  river  and  harbor  act  of  July  13, 1892,  provided  for  "  improving 
Chattahoochee  River,  Georgia  and  Alabama;  continuing  improvement, 
twenty-five  thousand  dollars,  of  which  five  thousand  dollars  are  to  be 
used  on  that  portion  of  the  river  between  West  Point  and  Franklin.'' 

The  project  for  the  improvement  of  this  section  of  the  river,  sub- 
mitted July  20, 1892,  and  appioved  August  4, 1892,  contemplates  re- 
moval of  tlie  lesser  rock  shoals,  sand  and  gravel  bars,  by  excavation 
and  by  works  of  contraction;  removal  of  overhanging  trees  from  the 
banks,  and  snags,  logs,  and  other  obstructions  from  the  channel,  and 
the  construction  of  locks  and  dams  to  overcome  the  more  serious 
obstructions  to  give  a  minimum  depth  of  3  feet  at  low  water  in  the 
channel  between  West  Point  and  Franklin,  a  distance  of  38  miles. 

During  the  fiscal  year  ending  June  30, 1893,  $2,759.61  was  expended 
in  procuring  the  necessary  plant,  in  rock  excavation  at  certain  of  the 
shoals  above  West  Point,  and  in  depositing  the  excavated  material  in 
training  dams,  and  in  making  a  survey  for  a  short  canal  and  lock 
around  the  6-foot  milldam  at  Bentley  Mill. 

The  available  balance  will  be  expended  during  the  low-water  season 
of  1893  in  continuing  rock  excavation  at  the  rapids  above  West  Point. 
It  is  probable  that  the  improvement  will  be  carried  to  the  foot  of  Potts 
Shoals,  about  6  or  7  miles  above  West  Point.  A  useful  navigation 
through  these  shoals  can  only  be  secured  by  the  construction  of  locks 
and  dams.  By  the  close  of  the  present  working  season  the  improve- 
ment will  probably  have  been  carried  as  far  as  can  be  usefully  done 
under  the  approved  method,  and  no  estimate  is  therefore  submitted  of 
the  amount  that  can  be  profitably  expended  during  the  fiscal  year  end- 
ing June  30, 1895. 

Amonnt  appropriated  by  act  approved  July  13,  1892 $5, 000. 00 

Jane  30,  1893,  amount  expended  daring  fiscal  year 2, 759. 61 

July  1, 1893,  balance  unexpended 2,240.39 

July  1,1893,  outstandmg  liabilities 256.89 

July  1, 1893,  balance  available 1,983.50 

(See  Appendix  P  4.) 

5.  La  Chrange  Bayou  and  Holmes  River ^  Florida, — La  Grange  Bayou 
is  situated  on  the  north  side  and  near  the  head  of  Ghoctawhatchee  Bay, 
and  into  it  flows  Cedar  Creek,  a  deep  stream  from  90  to  160  feet  wide, 
on  which  is  situated  the  town  of  Freeport,  1 J  miles  above  the  bayou. 

The  channel  through  the  bayou  was  originally  narrow  and  shoal  and 
obstructs  by  logs  and  drift. 

An  examination  of  the  bayou  was  made  under  the  act  of  Congress 
approved  March  3, 1881,  and-  an  estimate  submitted  for  dredging  the 
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channel,  so  as  to  admit  tlie  passage  of  vessels  drawing  4J  feet  at  mean 
low  water,  at  a  cost  of  $19,01)4.30. 

In  1883  the  snin  of  $2,000,  allotted  from  the  appropriation  of  $20,000 
made  by  the  act  of  August  2, 1882,  for  the  improvement  of  Choctaw- 
hatchee  liiver,  Florida,  was  expended  on  La  Grange  Bayou,  mainly  in 
removing  snags  and  drift  and  in  dredging  a  small  amount  of  mad  from 
the  shoalest  parts  of  the  channel.    Since  then  no  work  has  been  done. 

Tlie  act  of  August  5,  1880,  appropriated  $2,000  for  this  improve- 
ment. So  small  a  sum  could  not  be  profitably  expended,  and  it  was 
d(>cided  to  hold  it  until  an  additional  appropriation  was  made  for  the 
work. 

The  act  of  August  11, 1888,  appropriated  $3,000  for  completing  tlie 
improvement  of  La  Grange  Bayou,  including  Holmes  Biver  up  to  the 
t()>vn  of  Vernon. 

An  examination  and  partial  survey  made  in  1889  showed  that  tlie 
amount  of  $5,000,  then  available  for  the  improvement,  was  not  sufficient 
to  complete  it,  as  required  by  the  act,  and  the  Secretary  of  War  there- 
fore directed  that  no  further  expenditures  should  be  made. 

The  act  of  September  19, 1890,  appropriated  $3,000  for  **  improving 
La  Grange  Bayou,  continuing  improvement  of  Holmes  River,  Florida." 

Holmes  River  is  an  af^uent  of  the  Ghoctawhatchee  River.  Its  im- 
provement has  no  connection  whatever  with  that  of  La  Grange  Bayon. 
it  is  a  deep  stream,  but  was  much  obstructed  by  snags,  logs,  and  over- 
hanging trees. 

During  the  fiscal  year  ending  June  30, 1891,  the  sum  of  $3,000  was 
expended  in  removing  these  obstructions.  For  this  porpose  the  log 
boat  belonging  to  the  Ghoctawhatchee  River  was  used. 

The  river  was  then  in  good  navigable  condition,  but  very  little  busi- 
ness is  done  on  it.  The  improvement  made  will  probably  render  the 
navigation  of  the  river  safe  for  some  time,  and  therefore  no  farther  ap- 
l)roi)riation  is  now  recommended. 

July  1,  1892,  balance  nnexpended $4,839.20 

July  1,  1893,  balance  unexpended 4,830.90 

(See  Appendix  P  5.) 

6.  Choctawhatchee  Rivcr^  Florida  and  Alabama, — ^When  work  on  the 
improvement  was  begun,  in  1874,  the  river,  notwithstanding  an  average 
width  of  300  feet,  was  almost  totally  obstructed  by  the  accumulation 
of  logs  and  snags,  and  navigation  was  only  possible  by  fiatboats  of 
light  draft.  The  channel,  if  a  channel  existed  at  all,  was  exceedingly 
dangerous  to  navigation,  particularly  during  the  lower  stages  of  water. 

The  project  for  improvement  adopted  in  1880  provided  for  obtaining 
a  low-water  navigable  channel  from  its  mouth  to  Geneva,  Ala.,  an 
estimated  distance  of  125  miles,  and  a  navigable  high-water  channel 
from  (leneva  to  Newton,  Ala.,  an  estimated  distance  of  37  miles. 

In  1800  the  project  was  amended  to  provide  for  securing  a  low-water 
channel  from  Geneva  to  Newton. 

The  improvement  consists  in  the  removal  of  logs  and  snags  fh)in 
the  channel  and  overhanging  trees  from  the  banks,  in  deepening  sand 
bars  by  works  of  contraction  and  shore  protection,  and  in  excavating 
a  channel  through  the  rock  and  marl  shoals. 

The  expenditure  up  to  June  30,  1892,  of  $104,178.28  had  resulted  hi 
sufiiciently  removing  the  obstructions  from  tlie  river  between  its  month 
and  Caryville  to  meet  the  requirements  of  the  present  commerce  on 
that  section  ol'  the  river  and  in  giving  a  fairly  navigable  channeL 
except  at  extreme  low  water,  fiom  the  crossing  of  the  Peusaoola  ana 
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Atlantic  Kailroad,  atCaryville,  Fla.,  to  Geneva,  Ala.,  a  distance  of  25 
miles,  and  a  partially  improved  channel  from  Geneva  to  Pate  Landing, 
25  miles  above. 

Steamboats  now  run  with  considerable  regularity  from  Geneva,  Ala., 
to  the  railroad  at  Caryville. 

During  the  year  ending  June  30,  1893,  $7,582.66  was  expended  in 
snagging  operations  between  Geneva  and  Caryville,  in  providing  plant 
for  carrying  on  the  works  of  contraction  and  shore  protection  at  the 
troublesome  bars,  and  in  work  of  this  character  at  Buzzard  Bar,  Gum- 
field  Shoals,  and  Busby  Shoals. 

Geneva  is  a  thriving  town,  the  trading  and  shipping  center  for  a  rich 
agricultural  region  surrounding  it.  The  river  affords  the  only  prac- 
ticable means  of  transportation  to  this  district.  During  recent  years 
the  work  has,  therefore,  mainly  been  directed  to  improving  this  section 
of  the  river,  and  has  resulted  in  clearing  out  a  large  number  of  the 
accumulated  logs  and  snags.  Low-water  navigation  is  impeded  by 
several  sand  bars,  which  can  be  readily  deepened  by  works  of  contrac- 
tion and  shore  protection  if  sufficient  funds  are  appropriated  for  the 
purpose. 

When  freight  offers  steamboats  occasionally  run  to  Pate  Landing  at 
favorable  stages  of  water. 

Since  the  completion  of  the  Alabama  Midland  Eailroad  from  Mont- 
gomery, Ala.,  to  Bainbridge,  Ga.,  which  i)asses  through  Newton,  the 
urgent  necessity  for  improving  the  upper  portion  of  the  river  no  longer 
exists,  and  it  is  doubtful  if  this  section  of  the  river  would  now  be  much 
used,  even  if  the  improvements  were  completed. 

The  plan,  therefore,  contemplates  completing  the  improvement  be- 
tween Geneva  and  Caryville,  and  then  between  Geneva  and  Pate  Land- 
ing, before  beginning  any  work  upon  the  marl  shoals  which  now  ob- 
struct navigation  between  Newton  and  Pate  Landing.  It  is  very  doubt- 
ful whether  a  safe  low-water  navigation  of  this  section  of  the  river  can 
be  secured  except  by  the  construction  of  locks  and  dams,  to  provide 
slack-water  navigation,  at  a  cost  not  warranted  by  any  prospective 
commerce  to  be  developed  thereby. 

July  1, 1892,  balance  unexpended $5,321.72 

Amount  appropriated  by  act  approved  July  13,  1892 12, 500. 00 

17, 821. 72 
June  30, 1893,  amount  expended  during  fiscal  year 7, 582. 66 

Julyl,  1893,  balance  imexpended 10,239.06 

July  1,  1893,  outstanding  liabilities 573.75 

July  1, 1893,  balance  available ^ 9,665.31 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    30, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893^ 

(See  Appendix  P  6.) 

7.  Harhor  at  PensacolUj  Fla. — In  1878  the  channel  was  much  ob- 
structed by  wrecks,  and  a  survey  made  in  1879  showed  that  the  inner 
bar  had  shoaled  to  a  le«ast  depth  of  19.5  feet  at  mean  low  water.  This 
depth  was  not  sufficient  to  accommodate  a  large  number  of  vessels 
seeking  entrance  to  the  port.  The  western  shore  of  the  entrance  to  the 
harbor,  which  is  the  site  of  old  Fort  McRee,  was  fast  washing  away, 
and  a  large  portion  of  the  fort  had  disappeared.  Corresponding 
changes  in  the  direction  of  the  channel  and  of  the  tidal  currents  had 
occurred,  and  to  this  was  partly  attributed  the  shoaling  of  the  inner 
bar.    The  removal  of  the  wrecks  was  begun  in  1878. 
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The  plan  of  improvement  adopted  in  1881,  in  accordance  with  there- 
port  of  the  Board  of  Engineers,  ccmteniplated  dredging  a  channel  300 
feet  wide  and  24  feet  deep  at  mean  low  water  across  the  inner  bar,  for 
the  temporary  relief  of  the  navigation  of  the  harbor  and"  protecting 
the  shore  line  near  Fort  McRee  from  fiirther  abrasion,  with  the  view  of 
preventing  injurious  changes  in  the  tidal  currents,  and  retaining  this 
position  for  defensive  purposes. 

The  expenditure  up  to  June  30, 1892,  of  $260,810.56  had  resulted  in 
obtaining,  temporarily,  a  channel  across  the  inner  bar  rei>orted  to  be 
120  feet  wide  and  24  feet  deep,  at  mean  low  water,  at  the  conclusion  of 
dredging  operations  in  1880. 

This  channel  had  shoaled  to  a  least  depth  of  19  feet  in  June,  1891, 
and  was  then  redredgcd  to  a  least  depth  of  20.5  feet.  In  November, 
1892,  the  channel  had  again  shoaled  to  a  least  depth  of  19.2  feet.  The 
further  abrasion  of  the  western  shore  line  near  Fort  McBee  was  stopped 
by  the  construction  of  two  groins  north  of  the  fort  and  nearly  at  right 
angles  to  the  shore,  having  lengths  of  360  and  220  feet,  respective! j. 
The  groins  were  built  of  stone  and  concrete  and  were  completed  in 
April,  1890. 

During  the  year  ending  June  30, 1893,  $5,895.59  was  expended  in  the 
care  and  preservation  of  the  property  belonging  to  the  imi>rovement 
and  in  dredging  on  the  inner  bar  in  accordance  with  the  requirements 
of  the  aj^propriation  act  of  July  13, 1892.  This  dredging  is  now  being 
done  with  a  suction  dredge  under  contract  with  Mr.  Bittenhonse  Moore, 
of  Mobile,  Ala.,  executed  October  29, 1892,  and  approved  November  11, 
1892,  at  03  cents  per  cubic;  yard.  The  contract  reqnired  the  work  to 
begin  not  lat<jr  than  January  1, 1893,  and  to  be  completed  by  January  1, 
1894.  The  time  for  beginning  work  was  extended  to  May  11, 18W, 
The  dredge  rei)orted  at  Pensacola  Harbor  on  May  13, 1893.  but  did  not 
actually  do  any  dredging  until  the  24th.  The  dredging  is  now  being 
carried  on  continuously  night  and  day  and  without  accidents  It  ifl 
expected  that  the  available  funds  will  be  exhausted  by  September  Us 
and  that  a  channel  24  feet  in  depth  and  from  200  to  225  feet  in  widA 
will  have  been  secured  acjross  the  inner  bar;  but  for  the  reasons  given 
in  the  report  of  the  oflicer  in  charge  it  seems  probable  that  thischannd 
may  soon  lill  up,  by  reason  of  the  steady  growth  of  the  middle  groand 
to  the  southward. 

On  January  17, 1891,  a  Board  of  Engineers  was  appointed  to  assemble 
at  Pensacola,  Fla..  for  the  purpose  of  considering  and  rcx>orting  upon 
the  improvement  of  the  harbor.  The  report  of  the  board,  dated  July  16, 
1891,  is  printed  in  the  Annual  Keport  of  the. Chief  of  Engineers  fw 
1891,  page  1723,  and  extracts  thereform,  describing  the  proposed  metliod 
of  securing  a  permament  deep  channel  at  the  entrance  to  Pensacolft 
Harbor  by  means  of  two  jetties,  starting  from  the  shores  near  forte 
Pickens  and  McEee,  respectively,  at  an  estimated  cost  of  $1,830,00(1^ 
are  given  in  the  report  of  the  officer  in  charge, 

July  1,  1892,  bnlanco  nncxponded $14,189.44 

Amouut  appropriated  by  act  approved  July  13,  1892 .- 75,000.00 

89,189.44 
June  30;  1893,  amount  expended  during  fiscal  year 5, 896. 80 

Jnly  1,  1893,  balance  unexpended 83,298.85 

July  I,  1893,  outHtandiug  liabilities $515.54 

July  1,  1893,  amount  covered  by  uncompleted  contracts 74,811.81 

75,327.35 

July  1, 1893,  balance  arailable 7,908.00 
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(  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  $500, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  P  7.) 

6,  Escambia  and  Conecuh  rivers,  Florida  and  Alabama. — These  rivers 
are  really  one  river,  that  portion  of  the  river  from  its  headwaters  in 
south  Alabama  to  the  Florida  and  Alabama  State  line  being  called  the 
Conecuh  River,  and  the  portion  in  Florida,  61  miles  long,  being  called 
the  Escambia  River.  It  empties  into  the  Escambia  Bay,  an  indenta- 
tion from  Pensacola  Bay.  Fully  60  per  cent  of  the  immense  quantity 
of  timber  shipped  from  Pensacola  Harbor  is  cut  on  lands  tributary  to 
the  Escambia  River  and  floated  down  in  rafts  to  Pensacola  Harbor. 

The  river  originally  was  much  obstructed  by  snags,  sunken  logs,  and 
rock  shoals,  and  by  a  very  shoal  bar  at  the  mouth.  Steamboat  naviga- 
tion was  not  attempted,  and  rafts  had  great  difficulty  in  passing  down 
the  river. 

The  plan  of  improvement  for  this  river,  adopted  pursuant  to  exami- 
nations and  surveys  made  in  1878,  contenix)lates  the  removal  of  snags, 
sunken  logs,  and  other  obstructions  from  the  channel;  cutting  through 
the  rock  shoals,  and  deepening  sand  bars,  by  works  of  contraction  and 
shore  protection,  from  the  mouth  of  the  river,  in  Pensacola  Bay,  to  the 
mouth  of  Indian  Creek,  an  estimated  distance  of  293  miles,  for  the  pur- 
pose of  facilitating  the  movement  of  timber  down  the  river,  affording 
at  the  same  time  facilities  for  steamboat  navigation. 

The  amount  expended  up  to  June  30,  1892,  $63,996.63  had  resulted 
in  providing,  maintaining,  and  renewing  the  necessary  i)lant;  in  twice 
dredging  the  channel  through  the  bar  at  the  mouth  of  the  river  to  per- 
'  niit  the  passage  of  tugboats  drawing  5  feet  of  water;  in  the  removal  of 
a  large  number  of  the  accumulated  logs  and  snags  from  its  mouth  to 
Jordan  Shoals,  a  distance  of  136  miles,  and  in  keeping  the  improved 
channel  fairly  free  from  logs  and  snags  brought  in  by  the  winter 
freshets.  There  was  then  a  fairly  navigable  channel  from  the  mouth 
of  the  river  to  Jordan  Shoals,  a  distance  of  136  miles,  for  stages  of 
water  2J  feet  above  low  wat^ir. 

During  the  fiscal  year  ending  June  30, 1893,  $7,982.17  was  expended 
in  providing  the  snagboat  with  its  own  motive  power  by  the  addition 
of  a  stern-wheel,  with  a  boiler  and  engines  for  running  it,  and  in  snag- 
ging operations  at  various  points  along  the  river  where  the  greatest 
trouble  was  experienced  in  navigation. 

This  river  and  its  tributaries  pass  through  the  extensive  timber  lands 
of  south  Alabama  and  Florida,  and  the  value  of  the  lumber  annually 
taken  to  market  by  the  river  is  estimated  at  over  $1,800,000. 

In  order  that  the  business  may  be  carried  on  safely  and  profitably 
the  river  should  be  kept  free  from  snags  and  like  obstructions  by  an 
efficient  snagboat;  and  a  channel  100  feet  wide  and  8 J  feet  deep  should 
be  dredged  through  the  bar  at  the  mouth  of  the  river,  in  order  that  the 
large  tugs  employed  in  towing  the  rafts  to  Pensacola  may  cross  the  bar 
and  enter  the  river  for  the  purpose  of  reaching  the  rafts.  The  rafts  are 
now  floated  across  the  bar  and  fastened  to  timber  stands  in  the  open 
bay,  where  they  are  exposed  to  sudden  storms,  and  a  large  annual  loss 
in  money  and  lumber  is  thus  occasioned. 

The  cost  of  dredging  the  bar  at  the  mouth  of  the  river  is  estimated 
at  $12,000.  The  annual  cost  of  operating  the  snagboat  is  estimated  at 
$6,000,  or  $12,000  for  two  years. 
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July  1, 1892,  balance  nnoxpendcd .-.--.--.     $3,671.06 

Amount  appropriated  by  act  approved  July  13,  18SK2 ^000.00 

10,671.06 
June  30, 1893,  amount  expended  during  fiscal  year 7, 982. 17 

July  1, 1893,  balance  unexpended 2,688.91 

July  1, 1893,  outstanding  liabilities 568.30 

July  1, 1893,  balance  available 2,120.61 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30, 1895    24, 000. 00 
<  Submitted  in  compliance  with  requirements  ot  sections  2  of  river  and 
(     harbor  acts  of  lo66  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 

(Seo  Appendix  P  8.) 

9.  Alabama  River,  Alabama. — Before  improvements  were  began,  in 
1878,  the  river  was  so  full  of  sunken  logs  and  snags  that  many  steam- 
boats were  destroyed  and  navigation  was  both  difficult  and  dangerous, 
on  ac(;ount  of  the  many  bars,  shoals,  and  reefs,  having  low-water  depths 
of  only  2^  to  3J  feet.  That  portion  of  the  river  below  the  cut-off,  20 
miles  in  length,  was  absolutely  inaccessible  during  low  water,  and  all 
landings  situated  thereupon  had  been  deprived  of  steamboat  service. 
At  low- water  stages  boats  could  only  run  by  daylight,  and  long  deten- 
tions at  the  shoals  and  bars  were  frequent.  The  normal  width  of  the 
upper  river  is  from  500  to  600  feet,  and  of  the  lower  river  from  700  to 
800  feet.  In  the  portions  of  the  river  having  these  widths  the  low- 
water  depths  vary  from  8  to  15  feet,  but  where  the  river  has  been 
widened  by  the  erosion  of  its  banks,  bars,  shoals,  and  ree&  are  found. 

The  original  plan  of  improvement,  adopted  pursuant  to  an  examina- 
tion and  partial  survey  of  this  river  made  under  the  act  of  Congress 
approved  March  3,  1875,  provided  for  obtaining  a  4-foot  low-water 
channel  from  the  mouth  of  the  river  to  Wetumpka,  Ala.  In  1892,  the 
X^rcsent  plan  of  improvements  was  adopted,  which  provides  for  obtain- 
iiig  a  low-water  channel  0  feet  deep  from  Wetumpka.  Ala.,  to  the 
junction  with  the  Tombigbee  Eiver,  44  miles  above  Mobile,  Ala.,  an  es- 
timated distance  of  323  miles,  by  the  removal  of  logs  and  snags  from 
the  channel  and  overhanging  trees  from  the  banks;  by  the  removal  of 
rock  reefs  and  gravel  bars  by  blasting  and  dredging;  and  deepening 
sand  bars  by  works  of  contraction  and  shore  protection,  at  an  estimated 
cost  (prior  to  the  appropriation  of  July  13, 1892,  of  $70,000),  of  $386,251, 
exclusive  of  the  cost  of  maintenance  and  snagging,  estimated  at  $10,000 
per  annum. 

The  expenditure  of  $177,985.78  up  to  Juno  30, 1892,  had  resulted  in 
clearing  the  river  of  dangerous  snags  and  logs  and  overhanging  trees; 
in  maintaining  an  efficient  stern-wheel  snag  boat  for  the  removal  of 
the  logs  and  snags  brought  in  by  the  winter  freshets;  in  the  improve- 
ment of  eight  of  the  worst  bars  by  works  of  contraction,  which,  how- 
ever, had  not  been  maintained  on  account  of  inadequate  appropriations 
and  then  needed  extensive  repairs;  in  opening  the  20  miles  of  river 
below  the  cut-oft";  in  an  increased  safety  to  navigation;  greater  regu- 
larity, and  reduction  in  time,  of  tri])s;  and  in  enabling  boats  to  carry 
greater  loads.  Boats  now  run  by  night  as  well  as  by  day,  at  all  stages 
of  water. 

During  the  year  ending  June  30,  1893,  $38,272.39  was  expended  in 
snagging  operations;  in  x>rocuring  jdant  for  contraction  and  shore  pro- 
tection works;  in  building  training  dams,  and  in  protecting  the  shores 
at  Tlirec  (chutes  Bar,  Iladnot  Biir,  iManack  Island,  and  at  Silver  Greek 
Shoals.    The  etl'ect  of  the  training  dams  built  has  been  very  satiafiM)- 
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tory,  and  has  resulted  in  deepening  the  channels  at  those  bars,  which 
were  serious  impediments  to  low-water  navigation. 

When  the  appropriation  of  $70,000  by  act  of  July  13, 1892,  became 
available,  the  only  phint  on  this  river  consisted  of  the  efficient  stern- 
wheel  snag  boat  Wm.  J.  Twining.  A  plant  for  two  large  working 
parties,  one  on  the  upper  and  one  on  the  lower  river,  has  now  been  pro- 
cured, each  plant  consisting  of  one  stem-wheel  towboat,  one  quarters 
boat,  one  pile-driver  barge,  one  small-decked  fiatboat  for  carrying 
piles,  two  stone  barges,  and  one  brush  barge.  With  this  plant,  the 
balance  now  available  will  be  expended  in  vigorously  carrying  on  the 
work  during  the  low- water  season  of  1893.  The  contraction  works, 
built  in  1878  and  1883,  and  in  1892,  have  given  so  satisfactory  results 
that  no  especial  difficulty  is  anticipated  in  securing  low-water  depths 
of  6  feet  on  the  bars  now  having  less  depths,  provided  sufficiently  large 
appropriations  are  made  to  carry  on  the  work  with  an  efficient  plant 
and  a  large  working  force  during  the  low-water  season. 

July  1, 1892,  balfince  nnexpended • $7,014.22 

Amoout  appropriated  by  act  approved  July  13, 1892 ' 70, 000. 00 

77, 014. 22 
June  30. 1893,  amount  expended  during  fiscal  year 38, 272. 39 

July  1, 1893,  balance  nnexpended 38,741.83 

July  1, 1893, outstanding  liabilities 8.111.91 

July  1, 1893,  balance  available 30,629.92 


Amount  (estimated)  required  for  completion  of  existing  project  (ex- 
cluding costof  annual  maintenance  andsnagging  at  $10,000  per  year)    336, 251. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1895 150,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1§66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  A'pi)endix,  P  9.)* 

10»  Tallapoosa  River,  Alabama, — When  first  examined,  in  1881,  low- 
water  navigation  was  entirely  impracticable,  and  high-water  naviga- 
tion was  difficult  and  dangerous,  on  account  of  the  great  accumulation 
of  logs  and  snags  in  the  channel,  and  of  the  numerous  sand  and  gravel 
bars  and  a  few  rock  reefs.  Where  not  obstructed  the  river  presented, 
generally,  long  reaches  of  fine  navigable  water,  with  a  width  of  200  to 
300  feet,  and  a  depth  of  6  to  12  feet,  but  where  the  normal  width  was 
exceeded,  to  any  extent,  sand  bars  and  gravel  or  rock  reefs  were  found, 
with  a  low- water  depth  of  only  1  to  2  feet. 

The  project  for  the  improvement  of  the  river,  adopted  in  1881,  pro- 
vided for  obtaining  a  navigable  channel  from  the  junction  with  the 
Coosa  Eiver  (where  the  two  rivers  form  the  Alabama  Eiver),  to  the 
foot  of  Tallassee  Bee&,  2  miles  below  the  town  of  Tallassee,  a  distance 
of  48  miles,  with  a  least  depth  of  3  feet,  and  width  of  200  feet  in  open 
river,  and  60  feet  through  rock  reefs,  by  the  removal  of  snags  and  logs 
from  the  channel  and  overhanging  trees  from  the  banks;  by  cutting 
through  the  rock  and  gravel  reefs;  and  by  deepening  sand  bars  by 
works  of  contraction  and  shore  protection. 

The  expenditure  of  $43,122.97  had  resulted  in  building,  equipping, 
and  keeping  in  repair  a  small  snag  boat  (without  motive  power) ;  in  re- 
moving to  a  great  extent  the  large  accumulation  of  snags  and  logs  from 
the  channel,  and  in  cutting  down  dangerous  overhanging  timber  be- 
tween the  mouth  and  Cowle  Ferry,  an  estimated  distance  of  44  miles; 
and  in  annually  removing  the  fresh  obstructions  brought  in  by  the 
winter  freshets,  so  far  as  the  available  frinds  permitted. 
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It  is  not  known  that  any  commercial  use  was  made  of  the  improYed 
channel. 

From  past  experience  it  is  not  beUeved  that  any  commercial  benefit 
will  be  derived  from  continuin<2^  the  improvement  of  the  TallapooM 
Eiver  at  present,  and  no  estimate  is  submitted  for  the  work. 

Jaly  1, 1892,  balance  nnexpendod #917.18 

June  30, 1893,  amount  expended  during  fiscal  year 918. 10 

July  1, 1893,  balance  unexpended 88.06 

July  1, 1893,  outstanding  liabilities 9.98 

July  1,  1893,  balance  available ••  18L76 

(See  Appendix  P  10*.) 

11,  Coosa  RiveTj  Oeorgia  and  Alabama. — With  headwaters  in  the 
mountains  of  northwestern  Georgia,  the  Goosawattee,  Oostenaula, 
Coosa,  Alabama,  and  Mobile  rivers  form,  in  &ct,  one  great  river, 
which,  when  the  improvement  of  the  Coosa  Eiver  is  cpmpleted,  will  flir- 
nish  a  continuous  route  of  water  transportation,  776  miles  In  length, 
through  the  mineral  fields  of  north  Alabama,  the  agricultaral  befi  of 
middle  Alabama,  and  the  timber  region  of  south  Alabama,  to  tide  water 
at  Mobile  Bay. 

A  distance  of  293  miles  of  this  waterway,  above  Lock  No.  4  (3  mfles 
above  the  Georgia  Pacific  Kailroad  Bridge),  and  a  distance  of  367  miles 
between  Wetumpka  and  Mobile,  are  now  navigable. 

Between  Lock  No.  4  and  Wetumpka,  a  distance  of  116  miles,  the 
Coosa  Eiver  has  a  fall  at  low  water  of  323  feet,  and  is  obstmctedby a 
series  of  rock  shoals  and  reefs,  separated  by  stretches  of  ffood  navi- 
gable water,  varying  in  length  from  one-half  to  8  miles.  The  low-water 
discharge  of  the  Coosa  Eiver  at  Wetumpka  is  5,800  onbio  feet  per  seoondy 
about  the  same  as  that  reported  for  tlie  Mississippi  Biver  at  St.  PaoL 

The  abundance  of  water,  the  stability  of  the  l^nks  and  bottom  of  the 
river,  and  the  rock  foundations  for  locks  and  dams,  presented  in  neariy 
all  cases,  make  the  lower  portion  of  the  river  peculiarly  sasoeptible  to 
permanent  improvement  by  a  system  of  slack- water  navigation. 

rursuaiit  to  the  various  examinations  and  surveys  made  between  1870 
and  1889  a  plan  of  improvement  has  been  adopted,  which  (5ontemplates 
the  removal  of  the  lesser  rock  shoals,  sand  and  gravel  bars,  by  excava- 
tion and  by  works  of  contraction,  and  the  construction  of  locks  and 
dams  to  overcome  the  more  serious  obstructions. 

By  the  various  acts  making  appropriations  for  its  improvement,  the 
Coosa  Eiver  has  been  divided  into  two  sections  by  the  East  Tennessee, 
Virginia  and  Georgia  Eailroad  Bridge. 

In  the  upper  section,  between  Eome  and  the  bridge  (236  miles  long), 
eight  locks,  with  their  accessory  dams,  will  be  required,  of  which  three 
have  been  completed  and  opened  to  navigation  and  the  fourth  is  now 
under  construction. 

In  the  lower  section,  between  Wetumpka  and  the  bridge  (68  mfles 
long),  twenty-three  locks,  with  their  accessory  dams,  will  be  required, 
of  which  Lock  No.  31,  at  Wetumpka,  is  now  under  construction.  The 
Jirst  ap])ropriation  for  this  section  of  the  river  was  made  by  the  act  of 
September  19,  1890. 

a.  Between  Rome,  Ga,,  and  the  Eaat  Tcnne-HseCj  Virginia  and  OwrfU 
Railroad  Bridge, — Before  improvement  the  river  was  much  obstmctod 
by  rock  shoals  and  sand  and  gravel  bars,  between  Borne,  Oa.,  uid 
Greensport,  Ala.,  a  distance  of  102  miles;  and  below  Greeusport  it  wai 
not  navigable  at  all,  on  account  of  the  many  shoals  and  lapidB  fimiied 
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by  ledges  of  rock  crossing  the  river  bottom  at  points  where  the  width 
of  the  river  was  greater  than  the  normal. 

The  expenditure  up  to  June  30, 1892,  of  $667,844.23  had  resulted  in 
securing  a  fairly  navigable  channel  from  Eome  to  Greensport  by  blast- 
ing out  the  rock  shoals  and  by  the  construction  of  wing  dams  to  scour 
out  the  sand  bars. 

Below  Greensport,  at  distances,  respectively,  of  0.68,  3.86,  and  5.24 
miles,  three  masonary  locks,  each  having  an  available  width  of  40  feet 
and  length  of  175  feet,  with  their  accessory  dams,  had  been  completed 
and  opened  to  navigation.  Inr  consequence  of  the  improvement  steam- 
boats made  regular  trips  between  Eome  and  Gadsden,  and,  when  busi- 
ness demanded  it,  extended  their  trips  to  a  landing  1  mile  below  Lock 
No.  3. 

At  the  site  of  Lock  No.  4,  21  miles  below  Lock  No.  3,  the  permanent 
dam  and  abutment  had  been  nearly  completed  and  the  cofferdam 
partly  built,  making  navigation  practicable  on  a  moderate  rise  to  this 
point. 

During  the  year  ending  June  30, 1893,  the  sum  of  $85,563.21  has  been 
expended  in  channel  work  on  the  skoals  and  reefs  between  locks  Nos. 
3  and  4;  on  the  cofferdam  for  the  lock,  and  in  stopping  leaks  through 
the  rock  foundation  in  the  same;  in  quarrying  and  cutting  stone  for 
Lock  No.  4,  and  transporting  it  from  the  quarry  to  the  site  of  the  lock; 
in  the  coping  of  the  west  abutment  of  the  dam,  and  in  shore  prot-ection 
below  it;  in  completing  and  repairing  Dam  No.  4;  and  in  the  purchase 
of  plant,  including  the  stern-wheel  towboat. 

In  the  improved  portions,  during  about  nine  months  of  the  year,  there 
is  5  feet  or  more  of  water  in  the  shoal  places,  and  for  the  remaining  three 
months  there  is  ordinarily  3  feet.    The  river  is  never  closed  by  ice. 

The  balance  now  available  will  be  expended  by  June  30, 1894,  in  con- 
tinuing the  channel  improvement  between  locks  Nos.  3  and  4  and  in 
building  Lock  No.  4,  but  it  will  not  be  sufficient  to  complete  this  lock. 

If  the  new  appropriation  be  sufficiently  large  it  is  expected  that 
Lock  No.  4  will  be  completed  and  opened  to  navigation,  and  work  will 
be  begun  on  one  or  more  of  the  locks  to  be  built  below  it  during  the 
year  ending  June  30, 1895. 

Jnly  1, 1892,  balance  unexpended $5,855.77 

Amount  appropriated  by  act  approved  July  13, 1892 130, 000. 00 

135, 855. 77 
June  30,  1893,  amount  expended  during  fiscal  year 85, 563. 21 

July  1,  1893,  balance  unexpended 50,292.56 

July  1,  1893,  outstanding  liabiUtiea 8,844.08 

July  1, 1893,  balance avaUable 41,448.48 

i  Amount  (estimated)  required  for  completion  of  existiuj^  project 960, 133. 00 
Amount  that  can  be  profitably  expended  in  fiscalyear  endins  Jnne30, 1895  600, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

h.  Between  WetumpJca,  Ala.j  and  East  Tennessee^  Virginia  and  Georgia 
Railroad  Bridge. — ^The  first  appropriation  for  the  improvement  of  this 
section  of  the  river  was  made  by  the  act  of  September  19, 1890. 

To  June  30, 1892,  the  sum  of  $45,263.94  was  expended  in  procuring 
the  necessary  outfit  and  in  making  detailed  surveys  for  the  precise  loca- 
tion of  the  locks  near  Wetumpka  and  in  making  a  series  of  velocity 
and  discharge  observations,  extending  from  high  to  low  water;  in  fill- 
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ing:  up  and  grading  the  yard  at  the  site  of  Lock  No.  31  and  building 
thereon  workshops,  etc.;  in  the  purchase  of  machinery  and  plant  for 
the  construction  of  the  cofferdam  and  Lock  No.  31:  in  excavating  rock 
from  the  channel  of  the  river  above  Wetumpka  Bridge,  and  in  bnild- 
in^;;  a  breakwater  to  divert  the  current  irom  the  lock  site. 

During  the  year  ending  June  30, 1893,  the  sum  of  902,937.51  has  been 
exx)ended. 

The  hmd  at  the  site  of  Lock  No  31  has  been  procnred  by  condemna- 
tion proceedings;  the  lock-keeper's  house,  to  be  used  dnriug  the  oon- 
struction  as  an  oihce  and  quarters,  has  been  built;  the  rock  6xcayati<Hi 
from  the  channel  above  the  Wetumpka  Bridge  has  been  continned,  the 
soft  rock  has  been  deposited  as  a  protection  to  the  caving  bank,  and 
the  hard  rock  has  been  broken  up  for  use  in  making  concrete;  a  dredge 
and  machinery  for  pumping  sand  from  the  river  bed  have  been  pro- 
cured, and  a  large  quantity  of  sand  has  been  pumped  np  and  stored 
for  use  in  making  concrete;  380  linear  feet  of  cofferdam  has  been 
built.  The  (construction  of  the  cofferdam  has  been  attended  with  on- 
usual  dithculty  on  account  of  the  depth  of  water  in  which  it  is  neces- 
sary to  build  it  and  on  account  of  the  succession  of  floods,  caused  hj 
the  excessive  rainfall  extending  throughout  the  year. 

Lock  No.  31  is  to  be  built  of  concrete.  A  very  complete  plant  for 
<*arrying  on  the  work  has  now  been  obtained,  and  it  is  expected  that 
the  lock  can  be  rapidly  ])ushed  to  completion  after  the  cofferdam  is 
iinished  and  that  the  avaihible  funds  will  be  exhausted  by  June  30, 1894. 

Shoukl  the  new  appropriation  be  sufficiently  large,  it  is  intended  to 
begin  with  it  the  construction  of  locks  Nos.  30  and  ^,  and  to  use  in  that 
work  the  plant  which  has  been  bought  for  building  Leak  No,  31. 

July  1,  1S{)2,  balniice  iinexpendecl $104,796i06 

Amoniit  appropriated  by  act  approved  July  13,  1892 100,000.00 

204,796.06 
June  30, 1893,  amount  expended  during  fincal  year 63; 997.51 

Julv  1,  isn3,  halanco  unexpended 141,798.55 

July  1.  IXOS,  outstanding  liabilities ^,0r>3.70 

JulV  1, 189.S,  amount  cov<;red  by  uncompleted  contracts 3, 073. 60 

8,137.90 

July  1,  1S03,  bjilanre  avaiLible 133,671.35 

Amount  (estimated)  required  for  comidetion  of  existing  project 4,843,074.00 

Amount  tliiit  ran  be  protitai)ly  expended  in  fiscal  year  ending  Juno 

»<>,  ixi^r* 600^000.00 

Siibiiiitt<Ml  in  compliance  witli  rei|uirenient8of  sections  2  of  river  and 
barbor  aet.s  of  1S(>(;  and  lSi>7  and  of  sundry  civil  act  of  March  3,  nS)3« 

(See  Appendix  V  11.) 

1Ji\  Opvratinp  and  care  of  eanalu  and  otJicr  worls  of  navigation  «i 
Coffsa  A'/rtr,  (ieorgia  and  AUihama, — The  expenses  oi  operating  and 
t;nre  of  locks  Nos.  1,  li,  iiiul  ,'5  and  the  canal  between  locks  Nob.  2  and 
3  during  the  tivscal  year  ending  »Jnne  30,  1S93,  amounting  to  $9,366.56, 
ha>e  been  i)aid  in  the  manner  indicated  by  section  4,  act  of  July 6. 
188 k     (See  Appendix  P  12.) 

Vi.  Cahaha  Rivei\  Alabama, — Tlie  repent  of  the  examination  of  this 
river  from  its  nioutli  to  Centerville,  Ala.,  in  1874,  states  that— 

On  tbirtccn  of  tbo  nboals  tboro  iH  cmly  1  foot  of  wiitcr^  and  on  two  as  little  M 
ci^bt-ti'iitbH  of  a  foot.  Besides  tbiH  tbcro  arc  innunicrnble  snags,  the  ftcenmnlatioB 
of  years,  and  also  a  great  (pmntity  of  leaniu)^  'trcoR,  wbicb  niUHt  l>e  removed  owinK 
to  tbe  narrownesH  of  the  Ktrcaui  even  at  a  stnj^e  Kovernl  feet  above  low  water.  ■  •  • 
The  river  is  apiinned  ])y  tlirce  bridpcH.  *  *  *  Tho  railroad  bridges  are  only  a  ilnr 
iucbcH  above  bigli  ^vater,  while  the  road  bridge  is  Bometimes  submerged. 
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The  road  bridge  mentioned  was  carried  away  by  the  flood  of  1881. 

Under  the  a<;ts  of  Congress  approved  June  23,  1874,  and  June  17, 
1880,  examinations  and  partial  surveys  were  made  in  1874  and  in  1880, 
and  a  plan  of  improvement  was  adopted  which  provides  for  obtaining 
for  the  lower  Cahaba  River,  from  its  mouth  to  the  town  of  Centerville, 
a  distance  of  88  miles,  a  navigable  channel  with  a  width  in  open  river 
of  100  feet,  and  in  soft  rock  and  bar  cuts  of  60  feet,  and  a  depth  at  low 
water  of  3  feet,  by  the  removal  of  snags,  eti\,  from  tbe  channel*  and 
overhanging  trees  from  the  banks,  by  cutting  through  the  soft  rock 
and  gravel  bars,  and  by  contracting  and  regulating  the  channel. 

The  expenditure  up  to  June  30,  1886,  of  $28,981>.79  had  resulted  in 
the  partial  improvement  of  the  river  from  its  mouth  to  the  town  of 
Centerville,  for  high- water  navigation;  but,  on  account  of  the  obstruct- 
ing  railroad  bridges,  steamboats  were  unable  to  make  any  use  of  the 
improved  river.  Since  that  time  no  work  has  been  done,  because  of  a 
proviso  in  the  river  and  harbor  act  of  August  5, 1886,  that — 

No  part  of  said  sum  [$7,500  appropriated  for  this  work]  shall  be  expended  until 
the  officer  in  charge  shall  have  reported  that  the  rnilroad  and  other  bridges  across 
said  river  have  been  provided  with  good  and  sufficient  draw  openings. 

These  bridges  continue  to  obstruct  the  navigation  of  the  river,  not 
having  been  provided  with  draw  openings. 
The  act  of  September  19, 1890,  provided  that — 

The  existing  provision  restricting  the  expenditure  of  the  balance  now  available 
for  continuing  the  improvement  of  said  river  is  hereby  repealed,  and  said  balance 
shall  be  expended  in  continuing  the  iinprovement  thereof. 

Between  June  30, 1886,  and  June  30,  1892,  the  sum  of  $8,430.44  was 
expended.  In  the  spring  of  1891  active  operations  on  the  river  were 
resumed.  A  log  boat  suitable  for  snagging  operations  was  built,  and 
employed  during  the  foUowhig  summer  in  work  below  Wallace  Ferry. 

During  the  fiscal  year  ending  June  30,  1893,  $3,610.31  was  expended 
in  working  on  the  lower  21 J  mUes  of  the  river.  At  the  close  of  opera- 
tions in  December,  1892,  the  channel  for  this  distance  was  free  from 
overhanging  timber,  logs,  and  snags,  but  no  commercial  use  was  made 
of  the  improvement. 

On  March  31, 1892,  the  officter  in  charge,  in  conformity  with  section 
11  of  the  act  of  September  19,  1890,  reported  that  the  navigation  of  the 
Cahaba  River  was  obstrm^ted  by  the  bridge  of  the  Birmingham,  Selma 
and  New  Orleans  Railroad,  about  10  miles  above  the  mouth  of  the 
river,  and  by  the  bridge  of  the  Alabama  Central  Division  of  the  East 
Tennessee,  Virginia  and  Georgia  Railroad,  about  22  miles  above  its 
mouth.    Neither  of  these  bridges  has  been  provided  with  draw  spans. 

The  officer  in  charge  was  directed  t^o  grant  a  hearing  to  each  of  the 
railroad  <*,ompanie8,  in  acicordance  with  the  instructions  of  the  War 
Department  of  September  16, 1891. 

No  commercial  benefit  commensurate  with  the  cost  of  the  work  can 
be  derived  from  continuing  the  improvement  of  the  river,  unless  the 
obstructing  bridges  are  i)rovided  with  draw  spans,  to  permit  of  steam- 
boat navigation.  There  is  no  ai)])arent  desire  on  the  part  of  those 
interested  that  the  raflroads  sliall  be  compi^led  to  provide  the  bridges 
with  draws.  At  the  hearing  mentioned  above  many  affidavits  by  res- 
idents along  the  river  were  submitted,  protesting  against  compelling 
the  railroads  to  provide  the  bridges  with  draws,  and  not  a  word  w^as 
received  in  favor  of  such  action. 

In  view  of  these  facts  it  is  not  considered  that  any  money  can  be 
profitably  ex]iended  in  the  improvement  of  the  river  during  the  fiscal 
year  ending  June  30^  1895,  and  no  estimate  is  submitted  therefor. 
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July  1,  1802,  balance  nnexpondod $79.77 

Am'onut  appropriated  by  act  approved  July  13,  1892 7, 500. 00 

7,579.77 
June  30,  1893,  amount  expended  during  fiscal  year 3, 610. 31 

July  1,  1893,  balance  unexpended 3,969.46 

July  1,  1893,  outstanding  liabilitieH 153.28 

July  1, 1893,  balance  available 3,816.18 

(See  Appendix  P  13.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13,  1803,  were  made  by  the  local  engineer,  Gapt.  Philip  M. 
Price,  Corps  of  Eugin<»ers,  and  reports  thereon  submitted  through  the 
Division  Knjiineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1,  Bar  at  the  mouth  of  Alaqna  Bayon^  Florida^  at  its  entrance  into 
Ghoctawhatchee  Bay, — Capt.  Price  submitted  report  of  examination  un- 
der date  of  September  16,  1802.  It  is  his  opinion  and  that  of  the  divi- 
sion engineer,  concurred  in  by  this  office,  that  the  locality  is  not  at  this 
time  worthy  of  improvement  by  the  United  States.  The  rejwrt  was 
transmitted  to  Congress  and  printed  as  Uouse  Ex.  Doc.  No.  80,  Fifty- 
second  Congress,  second  session.    (See  also  Appendix  P  14.) 

2.  Bar  at  the  junction  of  Choct^iwhatchec  Bay  and  Santa  Rosa  Sound, 
Florida. — Capt.  Price  submitted  rejwrt  of  examination  under  date  of 
April  21,  1803.  It  is  his  oi>inion  and  that  of  the  division  en^neer,  con- 
curred in  by  this  office,  that  the  locality  is  worthy  of  improvement  by 
the  General  Government.  No  further  survey  is  necessaiy  for  prepara- 
tion of  project  and  estimate  of  cost  of  improvement.  (See  Appendix 
P  15.) 

IMPROVEMENT  OF  RIVKUS  AND  HARBORS  IN  WESTERN  ALABAMA  AND 
EASTERN   MISSISSIPPI,  AND   OF  IJOGUE  CHITTO,  LOUISIANA. 

This  district  was  in  the  cliai^re  of  Maj.  A.  N.  Damrell,  Corps  of  Engi- 
neers, with  Fjieut.  ICben  E.  Winslow,  ( -(ups  of  Engineers,  under  hiR 
immediate  onlers;  Division  i^^n^inecr.  Col.  C.  13.  Comstock,  Corps  ol 
Engineers. 

7.  Mohilf  Harbor^  Alabama. — Tlic  channel  had  origin iUIy  a  minimom 
dei)tli  of  o.V  feel  through  Choctaw  Pass  and  8  feet  on  Dog  River  Bar. 
This  was  (fecpeued  to  10  feet  through  both  by  dredging,  under  appro- 
priations from  18LM;  to  lS51i  of  *22S,aS0.GS.  In  1800  the  channel  in 
Choctaw  Pass  had  shoaled  to  7A  roet.  From  1870  to  1873  the  channel 
was  dec])cncd  by  dredging  to  1.*^  Icet,  under  approj)ri<it)ons  amounting 
to  8401,000.     Length  of  cut,  8  miles. 

From  1881  to  1S8S  the  channel  was  deepened  by  drexlging  to  17  feet, 
under  appro])riations  amounting  to  i?74O,O0O,  but  this  project  was  not 
comi)l(»te(l  when  the  last  project  was  a(lo])ted.  The  length  of  cut  was 
25.01  miles. 

The  ])resent  ])rqject  foi*  the  im])rovement  of  this  harbor  was  adopted 
in  August,  1SS8,  the  object  being  to  afford  a  channel  of  entrance  from 
the  Gulf  of  Mexico  to  the  city  of  Mobile  of  280  feet  width  on  top  of 
cut  with  a  central  (lc])th  of  23  feet  at  mean  low  water,  by  dredging,  »t 
an  estimated  cost  of  *1,980,(M)0.  Act  of  September  19,  1890,  extended 
the  work  np  Mobile  Kiver  to  the  mouth  of  Chickasabogue  Creek,  and 
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increased  the  estimated  cost  to  $2,043,800.  The  entire  length  of  chan- 
nel under  present  project  is  3.'3.09  miles,  and  the  entire  length  of  con- 
tinuous cut  is  32.27  miles.  The  amount  expended  on  the  present 
project  up  to  the  close  of  the  fiscal  year  ending  June  30,  1892,  was 
$581,878.55. 

The  average  central  depth  of  the  dredged  channel  on  June  30,  1892, 
was  24  feet,  and  the  minimum  depth  on  that  date  was  20.2  feet.  The 
amount  expended  during  the  fiscal  year  ending  June  30,  1893,  was 
$178,319.38,  and  on  that  date  the  average  central  depth  of  the  entire 
channel  wa«  23.89  feet  by  the  new  gauge  and  25.59  feet  by  the  old 
gauge,  and  the  minimum  central  depth  was  19.6  feet  by  the  new  gauge 
and  21.3  feet  by  the  old  gauge,  with  an  increased  or  bottom  width 
wherever  excavated  of  from  20  to  80  feet. 

The  river  and  harbor  act  approved  July  13,  1892,  authorized  con- 
tracts to  be  entered  into  for  completion  of  the  present  project  of  im- 
provement for  this  work,  to  be  paid  for  as  appropriations  may  from 
time  to  time  be  made  by  law. 

July  1,  1892,  balance  unexpended $18,121.45 

Amount  appropriated  by  act  approved  July  13,  1892 212, 500. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1893 500, 000. 00 

730,621.45 
Jane  30, 1893,  amount  expended  during  fiscal  year 178, 319. 38 

July  1, 1893,  balance  unexpended 552,302.07 

July  1, 1893,  outstanding  liabilities $42,414.02 

July  1, 1893,  amount  covered  by  uncompleted  contracts 456, 000. 00 

498, 414. 02 

July  1, 1893, balance  available 53,888.05 

{Amount  (estimated)  required  for  <;ompletion  of  existing  project 681,  300. 00 
Amount  required  for  preservation  of  improvement 180, 000. 00 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  681, 300. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  1.) 

J2.  Black  Warrior  River j  Alabama^  from  Tuscaloosa  to  Daniels 
Creek. — The  present  channel  is  oidy  navigable  during  very  high  water, 
and  is  even  then  extremely  dangerous. 

The  present  project  for  the  improvement  of  this  section  of  the  river 
was  adopted  in  1886,  the  object  being  to  afford  a  waterway  for  the 
transportation  of  coal,  iron  ore,  iron,  etc.,  in  barges  from  the  Warrior 
coal  fields  to  the  Gulf  of  Mexico,  by  the  construction  of  five  locks  and 
dams,  at  an  estimated  cost  of  $741,670. 

The  amount  expended  to  June  30, 1892,  was  $324,454.93,  resulting  as 
follows: 

Lock  No.  1 :  Complete  as  to  masonry,  with  south  bank  sloped,  paved, 
and  turfed.    Lock- tender's  house  built;  dam  filled  to  9  feet  below  crest. 

Lock  No.  2:  North  wall  of  lock  built  and  one- third  of  bank  wall. 

Lock  No.  3 :  Cofferdam  built  and  356  yards  of  ashlar  quarried. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893,  is 
$79,979.97,  and  the  condition  of  the  work  June  30,  1893,  was  as 
follows: 

Lock  No.  1 :  Masonry  of  lock  and  abutment  completed ;  lock-tender's 
house  built;  lock  yard  paved  and  both  banks  sloped  and  paved,  nearly; 
timber  and  stone  filling  for  dam  on  hand ;  needle  dam  ready  to  put  in. 

Lock  No.  2 :  Lock  masonry  completed ;  south  bank  sloped,  paved,  and 
torfed^  rock  filling  for  dam  on  hand,  378  yards;  grading  done  for  abut- 


230    REPORT  OF  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARM7. 

ment,  3,091  yards;  lumber  for  needle  dam  on  hand  aud  partly  fiumed; 
fiue  stone  and  coping  for  abutment  in  readiness. 

Lock  No.  3:  Lock  cliauiber  excavat^;  masonry  commenced;  2^79 
yards  of  cut  stone  on  hand;  1,750  yards  of  backing  on  hand;  932  yards 
earth  excavated  for  bank  wall;  2,321  yards  sand  for  mortar  hauled. 

.July  1,  lSi)2,  linlancc  unexpended $31,796.08 

Auiuuiit  appropriated  by  act  approved  July  13, 1892 200,000.00 

231,795.08 
June  30, 1S93.  anion nt  expended  during  fiscal  year 79, 979.79 

July  1, 18t>3,  balance  unexi)ende,d 151,815.11 

.July  1,  181U,  outstanding  liabilities 5, 190156 

July  1,1S98,  balance  available 146,624.55 

{Amount  (eMtiniated)  recpiired  for  completion  of  existluff  project 185,420.00 
Amount  tliat  can  be  proiitably  expended  in  tiHcalyearendiuffJuuedOy  1895  185,420.00 
Submitted  in  comnlianco  with  requirements  of  sections  2  of  riymr  and 
Ikarbor  acts  of  IStMi  and  IStiTandof  sundry  civil  act  of  March  3, 1888. 

(See  Appendix  Q  2.) 

3,  Warrior  and  Tombigbee  rivers^  Alabama  and  Mississippi. — («) 
Warrior  Rirerj  Alabama. — The  channel  of  this  river  was  originally 
obstructe<l  to  such  an  extent  by  logs,  snags,  overhanging  trees,  and 
numerous  bars  that  navigation  at  low  water  was  imxK>ssibIe  and  at  high 
water  t^xtreinely  hazaithms. 

The  ])res(Mit  project  for  the  improvement  of  this  river  was  adopted  in 
181)0,  tlie  ob.ject  being  to  obtain  a  channel  G  feet  deep  at  ordinary  lov 
water  from  Tuscaloosa  to  its  mouth  by  removal  of  logs,  snags,  and  over- 
hanging trees,  the  improvement  of  bars,  bank  revetments,  and  theoon- 
struction  of  locks  and  dams  at  an  estimated  cost  of  $557,000. 

The  amount  exi)eiHl(Hl  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1892,  was  $'18,071.8(>  in  preparation  of  ] dan t  and  the  removal  cl 
snags,  logs,  and  overlianging  trees,  no  increased  depth  being  obtained, 
but  the  tinu^  refpiired  to  run  the  river  and  the  hazard  attending  have 
both  b(»en  reduced. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1898, 
was  $10,294.82  in  the  removal  of  snags,  logs,  slip-ins,  and  overhanging 
trees,  and  resulted  in  (Muisiderably  reducing  the  time  required  torus 
the  river  and  the  hazard  attending  at. 

July  1,  1892,  balance  unex])ended $10;296.1S 

Aukount  ap)>ropriated  by  act  ai)proved  July  13, 1892 75,O00l00 

^296.13 
June  30,  1893,  amount  expended  during  fiscal  year 16^  294.0 

July  1,  1893,  balance  unexpended QB^OOLSO 

{Amount  (estimated)  re<iuired  for  completion  of  existing  project 457,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1895  250^000.00 
Submitted  in  compliance  with  re({uireuieut8  of  sectionR'2  of  river  and 
harbor  acts  of  18()0  and  18ti7  and  of  sundry  civil  act  of  March  3,  1^93. 

b.  TombUibee  Hirer  up  to  Demopolis,  Ala, — At  the  present  time  the 
channel  has  a  minimum  depth  of  2  feet.  The  present  project  for  the 
improvement  of  this  section  of  the  river  w^as  adopted  in  1890,  the  obti^ 
being  to  secure  a  channel  of  G  feet  depth  at  low  water,  by  removsi  of 
logs,  snags,  and  bank  revetment,  and  construction  of  locks  and  dami 
at  an  estimated  cost  of  $508,808.  The  entire  length  of  this  section  ii 
191  miles.    The  amount  exx)euded  prior  to  June  30, 1892,  was  $48,187^ 
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and  resulted  in  the  removal  of  lo^s,  snags,  trees,  etc.,  from  the  river  for 
140  miles,  in  the  repair  of  jetties  at  Osage  and  Barneys  shoals,  and  the 
partial  removal  by  blasting  of  rock  shoals  at  Woods  Bluff  and  McGrews 
and  Pearsons  shoals. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
was  $20,595.29,  and  resulted  in  the  removal  of  logs,  snags,  trees,  etc., 
from  the  portion  of  the  river  not  workt^d  over  in  the  pre(*eding  two 
years  and  the  working  over  again  of  37  miles. 

Work  of  other  character  was  almost  comi>letely  prevented  by  the 
long  continuance  of  high  water. 

Julj'  1,  1892,  balance  unexpended $6, 812. 15 

Amount  appropriated  by  act  ai>proved  July  13,  1892 125, 000. 'DO 

131, 812. 15 
June  30,  1893,  amount  expended  during  fiscal  year 20, 595. 29 

July  1, 1893,  balance  unexpended 111,216.86 

{Amount  (estimated)  required  for  completion  of  existinj^  project 328, 808. 00 
Amount  that  can  be  profitably  expended  in  tisoalyearendiiig  June  30,1895  328, 808. 00 
Submitted  in  compliance  with  requirements  of  sectitmH  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

c.  Tomhighee  River  from  BemopoUSj  Ala.,  to  Columbus,  Mm. — The 
present  channel  has  a  minimum  depth  of  1  foot. 

The  present  project  for  the  improvement  of  this  section  ol"  the  river 
was  adopted  in  1890,  the  object  being  to  obtain  a  channel  of  6  feet 
depth  at  an  ordinary  low  water  by  removal  of  logs,  snags,  etc.,  bank 
revetment,  and  construction  of  locks  and  dams,  at  an  estimated  cost  of 
$779,400.  The  amount  expended  prior  to  June  30,  1892,  was  $15,000 
and  resulted  iu  the  preparation  of  a  working  plant  and  the  clearing  of 
22^  miles  below  Windham  of  snags,  logs,  trees,  etc.,  and  a  similar  iin- 
l)rovement  at  Ten  Mile  Shoals. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $10,575.28  and  resulted  in  clearing  125  miles  of  the  river,  from 
Pickensville  to  Demopolis,  of  snags,  logs,  trees,  etc. 

Amount  appropriated  by  act  approved  July  13,  1892 $35,  000. 00 

June  30,  1893,  amount  expended  during  fiscal  year 10, 575. 28 

July  1,  1893,  balance  unexpended -. 24,424.72 

{Amtmnt  (estimated)  required  for  completion  of  existing  project 729, 400. 00 
Amount  that  can  beprontably  expended  in  fiscal  year  ending  J  une  30,1895  250, 000. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

d.  Tomhighee  River  from  Fulton  to  ColumhuSj  Miss, — The  channel  before 
improvement  was  not  navigable  at  all,  except  during  high  water,  and 
navigation  was  practicably  8U8i)ended  when  the  river  reached  12  feet 
above  low  water. 

The'project  for  the  improvement  of  this  section  of  the  river,  from 
Fulton  to  Columbus,  144  miles,  was  adopted  in  1873,  the  object  being 
to  give  a  good  high- water  channel  for  navigation  throughout  by  the  re- 
moval of  snags,  logs,  and  overhanging  trees  and  was  completed. 

The  amount  of  $3,193.47  has  been  expended  duiing  the  fiscal  year 
ending  June  30,  1893,  in  the  removal  of  snags,  logs,  and  overhanging 
trees,  in  preservation  of  the  improvement. 

Amount  appropriated  by  act  approved  July  13,  1892 $6, 000. 00 

J  une  30, 1893,  amount  expended  during  fiscal  year 3, 193. 47 

July  1^  1893,  balance  unexpended 2,806.53 
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'Amount  (oHtimuted)  required  for  preservation  of  improvement .  ....  $10^000.00 

Aiiiouiitthatran  lienroiitaUly  expeiidediu  liHcalyear  ending  Jane  ^iO,  1885     10,  OOOlOO 
SultinitUMi  in  coiiiplianfte  with  requirements  of  sec^tions  2  of  river  and 
Iiarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

e.  Tomhighee  River  from  Walkers  Bridge  to  Fulton,  Mi^s. — ^The  chan- 
nel was  originally  only  navigable  for  sniflJl  rafts  daring  high  water  and 
very  troublesome  for  them. 

The  ])resent  project  for  the  improvement  Of  this  section  of  the  livor 
was  adopted  in  1888,  the  object  being  to  obtain  a  good  channel  for  navi- 
gation during  high  water  by  the  removal  of  snags,  logs,  stomps,  and 
cutting  overhanging  trees,  at  an  estimated  cost  of  $11,000. 

The  ani(»uut  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1802,  was  $7,591.11  and  resulted  in  completion  of  the  project. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $2,279.48  and  resulted  in  the  removal  of  the  annual  accumalatioB 
of  snags,  logs  and  trees,  in  preservation  of  the  improvemeut. 

July  1,  1892,  balance  unexpended .J..        $408.89 

Amou  u  t  a  ppropriated  by  act  approved  July  13,  1892 3,  OOOl  00 

3,408.89 
Juno  30,  1893,  amount  expended  dnring  fiscal  year 2, 279. 48 

July  1,  1893,  balance  unexpended 1,129.41 

'  Amount  (estimated)  required  for  preservation  of  improvement 1, 000.00 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1885      1,000.09 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Iiarbor  a<;t8  of  1806  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Q  3.) 

4.  Noxuhee  River^  Mississippi. — The  original  condition  of  the  river 
was  such  that  during  all  seasons  of  the  year  and  at  all  stag^es  of  water 
navigation,  except  by  small  flatboats,  was  practically  impossible.  The 
I)rcscnt  project  for  the  improvement  of  this  river  was  adopted  in  1880, 
the  object  being  to  afford  a  channel  for  small  river  steamers  from  its 
mouth  up  to  Macon,  Miss.,  of  navigable  width  and  depth  when  the 
w^ater  is  above  ordinary  low-water  stage. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1892,  was  $49,899.29,  and  resulted  in  completion  of  the  project 
The  amount  expended  during  the  fiscal  year  ending  June  30, 1892), 
$3,0G7.12,  was  for  repair  and  alteration  of  steamer  and  care  and  pres- 
ervation of  public  i)roperty. 

July  1, 1892,  balance  unexpended $3, 100.71 

Amount  appropriated  by  act  approved  July  13,1892 3,000.00 

6,ioa7i 

June  30, 1893,  amount  expended  during  iiscal  year 3, 067. 13 

July  1, 1893,  balance  unexpended 3^088.9 


>unt  (estimatf^d)  required  for  preservation  of  improvement 6^000.00 

Miiitthat  can  be  profitably  expended  in  tiocal  year  ending  June  30, 1895      6^000.00 
initt(;d  in  compliance  with  requirements  of  sections  2  of  river  and 


{Amount 
AmoMi 
Submi , . 
harbor  a<-t8  of  18(K>  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  Q  4.) 

5.  Pmcagoula  River ^  Mississippi — The  channel  over  the  bar  befixre 
the  improvement  (commenced  had  a  least  depth  of  3  feet.  This  was 
increased  to  7^  feet  witli  a  width  of  180  feet  by  dredging  fh>m  1878  to 
1880  at  a  cost  of  about  $42,500.  From  the  light-house  near  the  moatb 
of  the  river  to  its  head  there  was  a  navigable  channel  obtained  by  the 
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removal  of  snags  and  overhanging  trees  from  1881  to  1884  inclusive,  at 
a  cost  of  about  $15,000. 

The  present  project  for  the  improvement  of  this  river  was  adopted 
in  1880,  the  object  being  to  afford  a  channel  of  navigable  width  and 
minimum  depth  of  12  feet  at  mean  low  water  from  Moss  Point  down  to 
the  anchorage  in  the  sound,  and  to  maintain  the  river  above  Moss 
Point  in  its  improved  condition  at  an  estimated  cost  of  $78,100  for  the 
channel  from  Moss  Point  down,  and  $2,500  annually  for  preservation 
of  improvement  above  Moss  Point. 

The  amount  expended  to  June  30,  1892,  was  $77,141.46  and  resulted 
in  the  ccmipletion  of  more  than  one-third  (»f  the  work  needed  to  com- 
plete the  project  from  Moss  Point  down  to  the  anchorage  in  the  sound. 

The  oiticer  in  charge  reports  that  it  has  been  necessary  to  increase 
the  estimate  for  completion  of  this  work  o\ving  to  the  hardness  of  a 
portion  of  the  material  to  be  dredged. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
was  $20,9^4.41)  and  resulted  in  the  removal  of  99,977  cubic  yards  of 
material  from  the  lower  reaeh  of  the  dredged  channel  south  of  the  bar 
below  the  mouth  of  Pascagoula  Eiver. 

July  1,  1892,  balance  nnexponded $1,733. 16 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

21, 735. 16 
June  #>0,  1893,  amount  expended  during  fiscal  year 20, 954. 49 

July  1,  1893,  balance  unexpended 778.67 


Amount  (estimated)  required  for  completion  of  existing  project 49, 000. 00 

Amounlf  (estimated)  required  for  preservation  of  improvement  above 

Moss  Point 20,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  69, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  5.) 

6.  Chickasdhay  River^  Mississippi. — At  the  time  of  the  adoption  of 
the  present  project  the  channel  was  only  navigable  for  small  rafts  dur- 
ing high  water,  and  was  dififtcult  and  troublesome  for  them.  The  min- 
imum width  of  the  channel  is  50  feet,  and  the  minimum  depth  0.5  foot 
at  extreme  low  water.  The  project  for  the  improvement  of  this  river 
was  adopted  in  1890,  the  object  being  to  obtain  a  good  high-water  chan- 
nel from  the  mouth  up  to  the  railroad  bridge  near  Shubuta  by  the 
removal  of  suags,  logs,  and  overhanging  trees,  etc.,  at  an  estimated  cost 
of  $30,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $4,595.27,  and  resulted  in  giving  a  high-water  channel  that  allows 
much  larger  rafts  than  formerly  to  be  brought  downstream  with  com- 
parative ease. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
was  $1,851.19  and  resulted  in  improving  the  high- water  channel  already 
obtained  so  as  to  allow  much  larger  rafts  of  logs  and  timber  at  a  con- 
siderable lower  stage  of  water,  to  be  floated  downstream  with  safety. 

July  1, 1892,  balance  unexpended $404.73 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

5, 404. 78 
June  30, 1893,  amount  expended  during  fiscal  year 1, 851. 19 

July  1, 1893,  balance  unexpended 3,553.54 
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{Anionnt  (estimated)  retjiiired  for  completion  of  existing  project $20,000.00 
Amount  tha  t  can  be  pro  fi  tably  expended  in  iiAcaly  ear  eniling  J  uue  30, 1895    20, 000.00 
Submitted  in  compliunce  witli  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1SS&, 

(See  Appendix  Q  6.) 

7.  Bluff  Crcek^  MhainHippL — At  the  time  of  the  adoption  of  the 
present  i)rqject  navigation  was  obstrncted  by  overhanging  trees  and 
logs. 

The  inininnim  width  of  the  river  is  100  feet  and  tlie  miuinmm  depth 
10  iVet  "     . 

The  project  for  the  improvement  of  this  (Teek  was  adopted  in  1890, 
the  object  being  to  obtain  a  channel  from  the  mouth  up  to  Yandeaves 
by  the  removal  of  snags,  h)gs,  and  overhanging  trees^  at  an  estimated 
cost  of  $1,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  $999.51,  and  resulti»d  in  the  completion  of  the  project. 

July  1, 1892,  l»alaucd  unexpended -- 10.49 

June  30, 1893,  amount  expended  during  fiscal  year 49 

(See  Appendix  Q  7.) 

8.  Leaf  Rirer,  Muaiasippi. — At  the  time  of  the  adoption  of  the  present 
project  the  river  was  not  navigable  on  acoouftt  of  snags,  logs,  and  over- 
hanging trees. 

The  minimum  width  of  the  river  channel  is  100  feet  and  the  miniiuum 
depth  2.5  feet. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1890, 
the  object  being  to  obtain  a  high-water  cliannel  from  the  mouth  to  the 
mouth  of  Bowie  Creek  by  the  rein(»val  of  snags,  logs,  and  overhanging 
trees,  at  an  estimated  cost  of  $25,(M)0. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1892, 
was  )i<4,597.8(3,  nud  resulted  in  giving  a  high-water  channel  from  Hat- 
tiesburg  to  Augusta,  Miss.,  a  distance  of  4()  miles. 

The  amount  ex])ended  during  the  fiscal  year  ending  June  30,  1893, 
was  )3<527.92,  and  resulted  in  giving  a  high-water  channel  from  the 
mouth  u])  to  DiKldrills  Landing,  a  distance  of  15  miles. 

JiUy  1,  1892,  balnnce  unexi)ended $402.14 

Amount  ap]»ropriated  by  act  approved  July  13,  1892 5,000.00 

5, 402. 14 
June  30,  1893,  amount  expended  duriuj^  fiscal  year 527.92 

July  1,  1893,  balancr  uuexp<'uded .*.       4,874.22 

{Amount  (<>stimated)  n'(|uired  for  com])1('tion  of  existing  project 15,000.00 
Am(>iintthatcanb(']>mtitably  (>x])endedintiHcalyearendingJune30, 1895    15, 000.00 
.Submitted  in  coiiipliauro  with  roiuirements  of  sections  2  of  river  and 
hiii-bor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  A}>i)endix  Q  8.) 

9.  Harbor  at  BUoxi,  Mihh. — The  original  conditi<m  of  the  channel  was 
such  as  to  allow  vessels  of  5-foot  draft  to  enter  the  harbor. 

The  present  i)roject  for  the  improvement  of  this  harbor  was  adopted 
in  1882,  the  object  being  to  afford  a  channel  of  entrance  from  Missis- 
si])pi  Scmnd  to  the  wharves  of  Biloxi  of  navigable  width  and  8  feet 
dec])  at  an  estimated  cost  of  $r»5,000. 

The  amount  ex])ended  to  June  30,  1892,  was  i^34,148.64  and  resulted 
in  dredging  a  channel  9  feet  at  mean  low  water  and  120  feet  wide 
throughout  and  completion  of  the  luoject. 

During  the  fiscal  year  ending  June  30, 1893,  $2,227.20  was  expended 
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and  resulted  in  the  removal  of  12,678  eubie  yards  of  material  from  the 
lower  reach  of  the  dredged  channel. 

About  $8,000  every  four  or  five  years  will  be  ample  for  preservation 
of  the  improvement : 

July  1,  1892,  balance  unexpended $10, 851. 36 

June  30,  1893,  amount  expended  during  llscal  year 2, 227. 20 

July  1,  1893,  balance  unex]>ended 8, 624. 16 

July  1,  1893,  outstanding  liabilities 5i?228. 19 

July  1, 1893,  amount  covered  by  uncomjdeted  contracts 8,  395. 97 

8, 624. 16 

(See  Appendix  Q  9.) 

10.  Pearl  River ^  below  Jaclsony  Miss, — The  original  condition  of  the 
navigable  channel  of  this  portion  of  the  river  was  such  as  to  allow 
navigation  only  during  high  water,  and  then  it  was  difficult  and  dan- 
gerous. The  minimum  width  of  the  stream  was  190  feet,  except  through 
UolmeB  Bayou,  which  was  only  65  feet  wide.  The  minimum  width  of 
the  channel  was  65  feet.  The  minimum  depth  of  the  channel  at  low 
water  was  IJ  feet. 

The  original  project  for  the  improvement  of  this  portion  of  the  river 
was  adopted  in  1880,  the  object  being  to  obtain  a  5-foot  channel  at  low 
wat^r,  at  an  estimated  coijt  of  $95,940. 

A  clear  5-foot  channel  at  low  water  was  found  to  be  impracticable, 
but  a  2-foot  clear  channel  could  be  obtained. 

This  amendment  to  the  original  project  was  approved  in  1885. 

The  amount  expended  on  the  work  up  to  June  30,  1892,  was 
$116,262.23. 

The  cx)ndition  of  this  part  of  the  river  on  June  30, 1892,  was  su(»h  as  to 
allow  light-draft  boats  to  navigate  from  the  mouth  at  the  liigolets.  La., 
to  Wheats  Fields,  Miss.,  106  miles,  all  the  year  from  Wheats  Fields  to 
Columbia,  Miss.,  50  miles,  on  a  6-foot  rise,  and  from  Columbia,  Miss.,  to 
Jackson,  Miss.,  169  miles,  on  a  7-foot  rise.  During  the  fiscal  year  end- 
ing June  30, 1893,  the  amount  expended  was  $3,902.33,  and  resulted  in 
an  increased  depth  of  4  inches  at  low  water  from  the  mouth  up  to  Lat- 
ins Bluif,  126  miles,  and  a  total  width  of  150  feet  through  Holmes  Bayou. 

July  1, 1892,  balance  unexpended $11,862.77 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

26, 862. 77 
June  30,  1893,  amount  expended  during  fiscal  year 3, 902. 33 

July  1,  1893,  balance  unexpended 22,960.44 


'Amount  (estimated)  required  for  completion  of  existin^f  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  10.) 

11.  Pearl  Biver^  hetween  Carthage  and  Jackson^  Miss. — The  original 
condition  of  this  part  of  the  river  was  such  as  to  make  navigation 
almost  impossible  except  in  liigli  water. 

The  minimum  width  of  the  river  was  100  feet;  the  minimum  width 
of  the  channel  was  40  feet 

The  original  project  adopted  for  the  improvement  of  this  river  con- 
sisted in  the  removal  of  snags,  logs,  trees,  etc.,  and  was  to  afford  a 
clear  channel  of  navigable  width  5  feet  deep  at  low  water  from  Jack- 
son to  Carthage,  105  miles,  at  an  estimated  cost  of  $21,000.  A  clear  5- 
foot  channel  at  low  water  was  found  to  be  impracticable  by  the  method 
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proposed,  but  a  2-foot  clear  channel  at  low  water  could  be  obtained 
and  was  all  that  the  present  comiDerce  of  the  stream  required. 

The  original  estimate  was  increased  ♦29,000.    (See  Annual  Report  - 
for  1887,  Appendix  Q  2,  p.  1336.) 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1892,  was  $26,067.38. 

The  condition  of  the  improvement  on  June  30, 1892,  was  such  as  to 
allow  light-draft  boats  to  navigate  safely  on  a  3-foot  stage  above  low 
water  from  Jackson  to  Carthage. 

The  results  obtained  by  the  improvement  of  this  sexstion  of  the  river 
during  the  fiscal  year  ending  June  30, 1893,  are  an  increased  depth  on 
account  of  removal  of  snags,  sunken  logs,  and  trees,  and  an  increased 
width  of  at  least  10  feet  of  the  channel  on  account  of  trimming  off 
I)oints. 

There  is  a  large  reduction  and  saving  in  freights  and  insurance  rates. 

July  1;  1892,  balance  unexpended $182.62 

Amount  appropriated  by  act  approved  J  aly  13, 1892 5, 000. 00 

5, 182. 62 
June  30,  1893,  amount  expended  during  fiscal  year 185. 11 

July  1,  1893,  balance  unexpended 4,  %7. 51 

{Amount  (efttimated)  required  for  preservation  of  improvement 2, 400. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endiuj^  Juue3(),  181H>      2, 400. 00 
Submitted  in  compliance  with  requirements  of  sectionH  2  of  river  and 
harbor  acts  of  18GG  and  1807  and  of  sundry  civil  act  of  Ma  ch  3,  1893. 

(See  Appendix  Q  11.) 

12.  Pearl  River^  between  Edinhurg  and  Carthagej  Miss, — ^Tlie  orig- 
inal condition  of  this  portion  of  the  river  was  such  that  navigation  at 
low  water  was  impossible,  and  even  during  high  water  it  was  difficult 
and  dangerous. 

The  ininimuiii  width  of  the  channel  was  20  feet;  the  minimum  depth 
at  low  water  was  8  inches. 

The  project  for  the  improvement  of  this  portion  of  the  river,  adopted 
in  1884,  was  to  afford  a  high- water  channel  from  Edinburg  to  Carthage, 
a  distance  of  2V^  miles,  for  six  or  eight  months  of  the  year,  at  an  esti* 
mat^d  cost  of  $13,404. 

The  amount  expended  on  this  work  up  to  June  30,  1892,  was 
$12,375.70. 

The  condition  of  this  part  of  the  river  on  June  30,  1892,  was  such  as 
to  allow  light-dnift  boats  to  navigate  with  comparative  safety  from 
Edinburg  to  Carthage  on  a  4J-foot  rise  above  ordinary  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $2,351.89,  and  resulted  in  an  increased  width  of  10  feet  and  an  in- 
creased depth  of  1  foot. 

The  project  is  comi)leted. 

July  1,  1892,  balance  unex]>ended $2,374.80 

Amuuut  appropriated  by  act  approved  July  13,  1892 500.00 

2,874.30 
June  30, 1893,  amount  expended  diirin*^  fiscal  year 2,351. 


July  1,  1893,  balance  unexpended 522.41 

{Amount  (estimated)  required  for  preservation  of  improvement 500.00 

Amount  tliat  can  be  profitably  expended  in  fiHcal  yearendiu^JuneSO,  IS^  600.00 

Submitted  in  compliance  witb  re(iuiremeiits  of  Hcctions  2  of  rivor  and 
harbor  acts  of  186G  ami  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  lU.) 
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i3.  Bogue  Chitto^  Louisiana. — The  channel  at  present  is  not  navigable 
at  ordinary  low  water,  it  being  obstructed  by  snags,  logs,  fish-traps,  etc. 

The  minimum  width  of  the  stream  is  120  feet  and  that  of  the  chan- 
nel 80  feet;  the  minimum  depth  is  3  feet. 

The  project  for  the  improvement  of  this  river,  submitted  in  report  of 
examination  provided  for  by  river  and  harbor  act  of  August  11, 1888, 
was  adopted  in  1890,  the  object  being  to  obtain  a  3-foot  channel  during 
the  greater  part  of  the  year  by  the  removal  of  logs,  snags,  fish-traps, 
etc.,  from  the  mouth  up  to  Alfords  Bridge,  at  an  estimated  cost  of 
$55,000. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1892, 
was  $1,000,  and  was  applied  to  preparation  of  plant  for  the  work. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
was  $2,072.40,  and  was  applied  to  the  construction  of  a  snag  boat  and 
a  barge. 

There  is  no  change  in  the  condition  of  the  river,  the  work  of  improve- 
ment not  having  been  begun. 

July  1,  1892,  balance  nnexpended $4,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

9,000.00 
June  30,  1893,  amount  expended  during  fiscal  year 2,  072. 40 

July  1,  1893,  balance  unexpended 6, 927. 60 


{Amount  (estimated)  required  for  completion  of  exi8tinj|j  project 45, 000. 00 
Amount  thatcan  b«  profitably  expended  infiscal  vearendiiit^  June30, 1895    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  13.) 

14.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  nav- 
igation.— April  22, 1893,  an  allotment  of  $3,000  was  made  from  the  per- 
manent indefinite  approi)riation  provided  by  section  4  of  the  river  and 
harbor  act  of  June  14, 1880,  for  the  removal  of  the  wreck  of  a  sunken 
dry  dock  in  Mobile  Kiver,  Alabama.  The  work  has  not  yet  been  done. 
(See  Appendix  Q  14.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13,  1892,  were  made  by  the  local  engineer,  Maj.  A.  N.  Dam- 
rell,  Corps  of  Engineers,  and  reports  thereon  submitted  through  the 
division  engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Mississippi  Soundy  outside  of  the  range  of  islands  off  the  Mississippi 
coastj  with  a  view  of  making  an  entrance  for  vessels  (Ship  Island  Har- 
bor).— Maj.  Damrell  submitted  report  of  examination  for  deepening 
entrance  of  Ship  Island  Harbor,  the  locality  intended  by  the  act,  under 
date  of  May  9, 1893.  It  is  his  opinion  and  that  of  the  division  engineer, 
concurred  in  by  this  office,  that  the  improvement  is  worthy  of  being 
made  by  the  United  States.  Maj.  Damrell  suggests,  however,  that 
before  anything  is  done  at  Ship  Island  it  would  be  well  to  await  the 
result  of  efforts  being  made  to  secure  Congressional  action  looking  to 
the  improvement  of  Horn  Island  Pass.  No  survey  is  needed  for  prep- 
aration of  project  and  estimate  of  cost  of  improvement*  (See  Appen- 
dix Q  15.) 
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2.  Back  Bay^  BHoxij  3fm.,  v(yrfh  of  Ihe  town  of  BUoxi  and  vp  to  imtn 
of  HatKhborOj  with  a  view  of  removing  bars. — Maj.  Damrell  sabnntted 
report  of  examination  under  date  of  May  10,  1893.  It  is  his  opinion 
and  that  of  tlie  division  enj?ineer,  concurred  in  by  this  office,  that  the 
locality  is  not  <at  present  worthy  of  improvement  by  the  United  States. 
(See  Appendix  Q  16.) 

3.  Channel  at  mouth  of  Old  Fort  Bayou^  Mississippi. — ^Maj.  Damrell 
submitted  rei)ort  of  examination  under  date  of  May  11^  1893.  It  is  his 
opinion  and  that  of  the  division  engineer,  concurred  m  by  this  office, 
that  the  locality  is  not  at  present  worthy  of  improvement  by  the  Gen- 
eral Government.    (See  Ap])endix  Q  17.) 

4.  Bar  at  the  mouth  of  Wolf  Rivera  Mississippi. — ^Maj.Damrell  sabmitted 
report  of  examination  under  date  of  May  11, 1893.  It  is  his  opinion 
and  that  of  the  division  engineer,  concurred  in  by  this  office,  that  the 
river  is  not  at  present  worthy  of  improvement  by  the  General  Govern- 
ment.    (See  Appendix  Q  18.) 

5.  Bar  at  the  mouth  of  Jordan  River^  Mississippi. — ^M%j.  Damrell  sub- 
mitted report  of  examination  under  date  of  May  11,  1893.  It  is  his 
opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office, 
that  the  river  is  not  worthy  of  improvement  by  the  United  States. 
(See  Appendix  Q  19.) 

6.  Fearl  River  from  Edinhurg  to  Laks  Bumside^  Mississippi. — M^. 
Damrell  submitted  report  of  examination  nnder  date  of  May  11, 1893. 
It  is  his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
office,  tliat  the  river  in  this  section  is  worthy  of  improvement  by  the 
General  (Government  up  to  Yates  Bridge.    (See  Appendix  Q  20.) 

7.  Diversion  of  Pearl  River  near  Jack^on^  Miss.j  through  Tan  Yard 
Branch. — Maj.  Damrell  submitted  re])ort  of  examination  under  date 
of  May  9,  1893.  It  is  his  opinion  and  that  of  the  division  engineer, 
concurred  in  by  this  office,  that  the  proposed  diversion  is  not  worthy 
of  being  undertaken  by  the  General  Government.    (See  Appendix  Q  21.) 

INSPECTION    OF    THE    IMPROVEMENT    OP    THE    SOUTH   PASS    OF    THK 

MISSISSIPPI  RIVEK. 

The  act  of  Congress  of  March  3,  1S75,  amended  by  acts  of  June  19, 
187S,  and  Mar<'h3, 1879,  made  ])rovision  for  the  construction,  by  James  B. 
Ea<ls  or  his  representjitives,  of  j<»tties  and  oth(»r  works  in  the  South  Pass 
of  the  JMississippi  Kiver,  to  secure  and  maintain  a  channel  through  the 
pass  2G  feet  deep,  and  through  the  jetties  26  feet  deep  and  2<H)  feet 
wide  nt  bottom,  with  a  central  d(»4)tli  of  30  feet ;  an  annual  payment  of 
$1(M),()(M)  wa^  provided  for  the  nuiintenance  of  such  a  channel  for  twenty 
years  after  first  obtaining  it  by  the  works  built.  The  re^iuired  channds 
w^ere  secured  in  July,  1870. 

Th(^  o])ject  of  tint  examinations  and  surveys  of  the  South  Pans,  the 
expens(^s  of  which  are  now  i)n)vid(»d  for  by  the  permanent  indefinite 
appro] >riat ion  made  ])y  act  of  August  11,  1888,  is  to  determine  if  the 
channel  is  maintained  as  re(]uired  by  law  and  to  enable  the  inspecting 
oflieer  to  issue  the  certiticat(»s  rec[uired  for  the  quarterly  payments. 
The  officer  in  charge  of  these  surveys  is  ^laj.  James  B.  Quinn,  Corps 
of  Kugineers,  whose  annual  reixut  thereon  and  on  work  done  during 
the  year  is  8u]>nntted  as  Appendix  K. 

The  princii)al  work  on  the  jetties  during  the  year  consisted  in  the 
construction  of  wing  dams  and  repairs  to  the  inner  lines  of  jetties. 
Some  additions  were  made  to  the  outer  line  of  east  jetty. 

Consi<lerable  shoaling  took  place  at  the  hejwl  of  the  passes  daring 
high  river,  and  eventually  extended  into  South  Pass,  causing  the  de|>t£ 
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in  the  channel  at  a  point  If  miles  below  the  head  of  the  passes  light- 
house to  become  less  than  the  required  "navigable  depth  of  26  feet" 
for  a  period  of  twenty-six  days. 

Jnly  1, 1892,  balance  unexpended $799. 10 

Amount  allotted  under  act  of  August  11, 1^88 .' 10, 00t».  00 

10, 799. 10 
June  30, 1893,  amount  expended  during  fiscal  year 1 8, 946. 73 

July  1, 1893,  balance  unexpended 1, 8.52. 37 

Amount  allotted  under  act  of  Auguat  11,  1888 10, 000. 00 

July  1, 1893,  balance  avaUable 11,852.37 

(See  Appendix  It.) 

IMPBOVEMENT   OF  RIVERS  AND    HARBORS     IN   SOUTHERN  LOUISIANA 

AND  EASTERN  TEXAS. 

This  district  was  in  the  charge  of  Maj.  James  B.  Quinn,  Corps  of 
Engineers;  Division  Engineer,  Col.  0.  B.  Comstock,  Corps  of  Engineers. 

2.  Ghefuncte  (Tchefuncte)  River  and  Bogue  Falia,  Louisiana. — Pre- 
vious to  improvement  these  streams  were  obstructed  by  snags,  logs,  and 
overhanging  trees.  The  bar  at  the  mouth  of  the  river  had  a  depth  of 
wafer  of  about  4J  feet  at  the  lowest  stage. 

The  project  for  the  improvement  of  the  river  was  adopted  in  1880, 
and  contemplated  the  removal  of  obstructions  in  the  channel  and  the 
drede^ing  of  the  bar  at  its  mouth,  and  was  modified  in  1884  so  as  to 
provide  for  the  building  of  a  breakwater  across  the  bar. 

With  the  first  two  appropriations  of  $1,500  each,  made  in  1881  and 
1882,  the  obstructions  were  removed  below  Covington,  and  part  of  the 
unexpended  balance  was  used  for  constructing  820  feet  of  the  break- 
water, but  the  bar  at  the  mouth  was  not  dredged,  as  it  would  be  likely 
to  reform. 

To  prevent  this  or  retard  its  reformation  the  officer  in  charge  in  1884 
recommended  building  a  breakwater  extending  2,500  feet  into  the  lake 
and  then  dredging  a  channel  through  the  bar. 

The  original  estimated  cost  of  the  improvement  was  $5,460,  but  this 
did  not  provide  for  building  the  breakwater. 

Under  the  appropriation  of  $2,500  mnde  in  1886,  channels  5  feet  in 
depth  and  30  to  60  feet  wide  were  cut  through  the  bars  on  the  Bogue 
Falia  between  Old  Landing  and  Covington,  giving  better  navigation 
for  schooners  to  and  from  Covington. 

Under  the  appropriation  of  $1,000  made  in  1800,  work  was  (^om- 
menced  in  October,  1891,  with  the  Government  snagging  plant  and 
hired  labor. 

The  river  was  cleared  of  logs,  snags,  impending  trees,  and  other  ob- 
structions, from  Madisonville  to  Old  Landing,  and  from  the  latter  place 
to  Covington,  on  the  Bogue  Falia,  as  far  as  tlie  available  funds  would 
permit.  Work  was  discontinued  November  30, 1891,  and  the  i)]antlaid 
up  at  Madisonville. 

The  total  amount  expended  on  these  streams  to  June  30, 1892,  was 
$6,289.26.  The  river  was  then  navigable  for  steamers  drawing  5  feet, 
to  Old  Landing,  about  12  miles  above  its  mouth,  and  then  for  the  lighter- 
draft  schooners  to  Covington,  about  2  miles  farther  up  on  the  Bogue 
Falia.  The  bar  at  the  mouth  of  the  river  has  a  depth  of  about  5  feet  at 
low  water. 

No  work  was  done  daring  the  year  just  closed,  beyond  repairing  the 
plant,  the  cost  of  which  was  $409.48. 
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July  1, 1892,  l):i1nnre  nn«*xpcn(lod $210.74 

Amouut  appropriated  by  act  approved  July  13, 1892 1,000.00 

1,210.74 
June  30, 1893,  amount  expended  during  fiscal  year 409. 4S 

July  1, 1893,  balance  unexpended 741.26 

(  Amount  that  can  be  profitably  expended  in  fiscal  yenr  endin|^  Juno  30, 1895       1, 000.00 
^  Submitted  in  conii)liance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  186(3  and  1807  and  of  sundry  civil  act  of  March  S,  1883. 

(iSee  Appendix  S  1.) 

2.  Ticlcfatc  River  and  its  trihutarieSy  Loumana, — ^When  the  project 
for  improvement  was  adopted  tlie  Tickfaw  River  and  its  navigable 
branches  were  obstructed  by  snags,  sanken  logs,  and  trees. 

Congress  authorized  an  examination  of  this  river  in  1879.  A  pro- 
ject was  submitted  in  1881  to  clean  out  the  river  and  its  principal  triba- 
tariCvS,  the  Natalbany,  Blood,  and  Pontchatonla  rivers,  by  removing 
the  obstructions,  at  an  estimated  cost  of  $10,230. 

To  June  30, 1891,  the  appropriations  made  by  Congress  in  1881, 1882, 
1886,  and  1888,  aggregating  $7,000,  had  been  expended.  Twenty  miles 
of  tlieTickfaw,  and  the  Natalbany  to  Springfield,  the  head  of  naviga- 
tion, had  been  improved.  Work  was  also  done  on  the  Pontchatonla  as 
far  as  it  was  thought  advisable,  and  the  Blood  Kiver  had  been  cleaned 
out  as  far  as  navigable. 

Under  the  appropriation  of  $1,000  made  September  19, 1890,  work 
of  removing  the  obstructions  that  had  reformed  since  1889  was  com- 
menced September  14, 1801,  with  hired  labor  and  the  use  of  the  Gov- 
ernment snagging  plant,  which  had  but  recently  finished  work  on  the 
Amite  Eiver.    Operations  were^diseontinued  in  October  of  that  year. 

Snags,  overhanging  trees,  and  logs  were  removed  from  the  Tickfaw, 
Natalbany,  and  Blood  rivers,  the  latter  being  cleared  to  the  head  of 
navigation.  The  extent  of  channels  improved  on  the  three  rivers  wm 
about  39  miles. 

To  the  close  of  the  year  ending  June  30, 1892,  there  had  been  ex- 
pended on  these  streams  the  sum  of  $7,777.90.  The  work  done  has  re- 
sulted in  a  very  material  increase  in  the  commerce  of  the  river.  Most 
of  the  shii)mcnts  are  made  direct  to  [N'ew  Orleans. 

Under  the  approjniation  of  July  13, 1892,  work  was  <toinineneed  at 
the  mouth  of  tlie  river  on  December  20, 1892.  The  results  of  o])eratioDS 
(luring  tlie  fiscal  year  was  the  improvement  oi'  about  ^30  miles  of  chan- 
nel by  removing  obstructions,  at  a  cost  of  $1,018.34. 

Obstrui'tions  will  continue  to  form  in  all  these  streams,  and  tlie  im- 
provement, therefore,  is  not  permanent,  it  is  estimated  that  $1,000 
will  be  required  annually  to  keei)  the  channels  in  gooil  condition. 

.hily  1,1892,  bnlance  iiiioxpoTi<lo(l $223.04 

Amount  appropriated  by  act  approved  July  13,  1892 1^ 000.00 

1,222.0ft 
J unft  30,  1893,  amount  oxponded  during  fiscal  year 1^  01*1  S* 

July  1,  1893,  balance  unexpended 2O3L70 

i  Amount  thatcan  be  profitably  expeudedinnAcalyi^ar  ending  JiinoSO,  IS95      1,000.00 
<  Sulnnittcd  in  coiujdianco  with  rorjuircnionts  ofnectionH  2  of  river  and 
(     harbor  acta  of  18GH  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api)endix  S  2.) 
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3.  AmiU  River  and  Bayou  Manchae,  Louisiana. — Before  improvement 
was  commenced  the  Amite  River  and  Bayou  Manchac,  its  principal 
tributary,  were  navigable  by  the  ordinary  river  steamboat  below  and 
for  a  short  dista-nce  above  their  point  of  junction;  but  the  navigation 
was  very  much  impeded  and  endangered  by  snags,  stumps,  impending 
trees,  ete. 

In  1880  a  project  was  adopted  for  the  improvement  of  the  Amite 
River,  providing  for  a  low-water  channel  5  feet  in  depth  as  far  up 
stream  as  appropriations  would  permit,  the  main  part  of  the  work  to 
be  done  above  the  month  of  the  Bayou  Manchac.  An  effort  was  made 
to  do  the  work  by  contract,  but  the  results  were  unsatisfactory,  and  in 
1883  the  original  project  was  modified  so  as  to  permit  the  use  of  the 
Government  plant  and  hired  labor,  the  improvement  to  be  made  below 
the  mouth  of  the  Bayou  Manchac. 

Under  the  appropriation  of  September  19, 1890,  the  work  of  improve- 
ment was  continued  from  July  1  to  August  29, 1891,  with  the  Govern- 
ment snagging  plant.  Obstructions  were  removed  from  the  bayou  be- 
tween its  mouth  and  Hope  Villa,  and  from  the  river  between  its  mouth 
and  the  junction  with  Bayou  Manchac  The  extent  of  channel  improved 
during  this  time  was  about  13  miles. 

Th(M'e  had  been  expended  on  the  improvement  of  these  streams  to 
June  30, 1892,  the  sum  of  $23,628.15.  At  that  date  vessels  drawing 
feet  of  water  could  navigate  the  bayou  from  itt^  mouth  to  Wards  Creek, 
on  the  Bayou  Manchac,  and  the  river  was  navigable  for  vessels  of  like 
draft  from  the  mouth  to  its  junction  with  the  Bayou  Manchac;  but 
navigation  on  both  streams  was  somewhat  hampered  by  obstructions 
which  had  found  their  way  into  the  channels  since  operations  ceased  in 
1891. 

July  13, 1892,  an  appropriation  of  $2,500  was  made  for  maintenance, 
$1,000  of  which  was  to  be  used  to  construct  a  turning  basin  for  boats 
at  or  near  the  mouth  of  Ward^  Creek  on  Bayou  Manchac  As  this 
sum,  $1,000,  was  not  deemed  sufficient  with  which  to  dredge  out  this 
taming  basin,  it  has  been  held  for  further  increase. 

After  thoroughly  repairing  the  snagging  plant  used  on  this  improve- 
ment, work  was  commenced  November  17, 1892,  with  the  remainder  of 
the  appropriation,  at  Wards  Creek,  on  Bayou  Manchac,  and  was  car- 
ried on  to  Port  Vincent,  on  the  Amite  River,  removing  the  most  dan- 
gerous obstructions,  and  resulting  in  improving  about  20  miles  of 
channel,  giving  much  relief  to  the  navigation  of  the  river  and  bayou. 
Operations  were  discontinued  on  December  15  following. 

The  amount  expended  on  the  improvement  of  these  streams  during 
the  year  ending  June  30, 1893,  was  $1,415.85. 

Owing  to  the  caving  of  the  banks  of  these  streams,  the  permanenf 
improvement  is  hardly  possible,  and  about  $2,500  will  be  required 
annually  to  keep  them  free  of  obstructions. 

An  appropriation  of  $2,000  is  required,  in  addition  to  the  $1,000  now 
available,  for  dredging  a  turning  basin  for  boats  at  or  near  the  mouth 
of  Wards  Creek  on  the  Bayou  Manchac. 

Jnly  1,  1892,  balance  nnexpended $171.85 

Amoont  appropriated  by  act  approved  July  13,  1892 2, 500. 00 

2, 671. 85 
June  30,  1893,  amount  expended  during  fiscal  year 1, 415. 85 

_ 

July  1,  1893,  balance  unexpended 1,256.00 

ENO  93 ^16 
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{Amount  fhnt  r:in  !»{•  profitably  rxpoinlocl  in  fisml  y  oar  ending  .Time  30, 1HJ15    |^i,500.00 
^Snhniitl4*(l  in  romplianio  witli  i(M|niivnu>ntH  of  Ref'liuu»9  If  of  river  iiiul 
(    harbor  actH  of  IMUi  and  1807  and  of  Huudry  civil  act  of  March  3,  18U3. 

(See  Appendix  S  3.) 

/.  B<ttfOH  L({finnr1u\  Louumna, — Prior  to  1870  the  navl^nlioii  of  the 
l>ayoii  Lafonnrhe  \vii8  very  much  obstructed  by  Buag»ylog8,  raft  heaps, 
iiiipendinir  trees,  and  wrecks. 

In  1870  a  project  was  approved  for  the  removal  of  these  obstructions, 
and  work  under  this  ju-oject  was  carried  on  until  1885. 

In  18S8  Conp^ress  appropriated  jt.'JOjOOO  for  the  improvement  of  the 
bayou  on  the  plan  of  Lieut.  Crosby,  Coi*ps  of  EngineerSy  dated  June 
11,  1886,  and  provided  for  dredging  for  the  immediate  relief  of  low- 
water  unvijjation. 

Lieut.  Crosby's  ijrojeet  was  for  a  lock  at  the  head  of  the  bayon, 
connecting  it  with  the  Mississippi  Eiver,  and  subsequent  di*edging  of 
the  bayou  channel  t^o  a  width  of  75  feet,  with  a  depth  of  5  feet  at  mean 
h)w  wat^er  of  tlie  ^ulf.  The  estimated  cost  was  $450,000,  with  an  au- 
nual  ex])enditure  of  $S,0(K)  for  operation  and  maintenance. 

The  act  of  8cptcnib(*r  10, 1890,  appropriated  $50,000  for  this  stream, 
and  also  provided  for  immediate  dredging  to  secure  low-water  naviga- 
tion, tluly  1\\.  1802,  an  appropriation  of  $50,000  was  made  for  continn- 
ing  improvement  and  removing  obstructions. 

Under  tlie  provision  of  the  act  of  August  11, 1888,  dredging  was 
commenced  at  the  head  of  the  bayou,  and  has  been  continued  since  at 
intervals.  TIumc  had  been  expended  on  the  improvement  of  this  stream 
to  June  30, 1S0L>,  tlie  sum  of  $73,343.80,  with  considerable  benefit  to  the 
low-water  navigation.  At  that  time  fiatboat  navigation  was  rendered 
practicable  durinj:^:  h)w  water  for  a  distance  of  32  miles. 

The  high  water  having  subsided,  the  work  of  improvement  was  re- 
sunuMl  on  August  27,  1802,  and  continued  until  April  14,  IS^,  when 
operations  were  again  sus]>ended  on  account  of  the  high  water.  Dur- 
ing this  time  dredging  was  done  between  Donaldsonvilleandtheinoath 
of  the  bayou,  and  nunu^rous  stumps,  logs,  snags,  and  wrecks  were  re- 
moved from  the  channel,  enabling  planters  to  float  their  crops  and  mer- 
chandise by  flatlxKits  during  the  entire  period.  The  amount  expended 
on  tliis  work  during  tlie  year  (Miding  June  30,  1893,  was  $31,990.73. 

Dredging  is  a  very  unsatisfactory  method  of  improvement,  as  nmch 
of  tlic  work  has  to  1k»  gone  over  again  after  the  subsidence  of  the  flood 
in  th(»  ]Mississi]>]»i  Kiver.  If  the  lock  was  constructed,  w^hatevor  dredg- 
ing w^is  tlierea ft  er  done  would  be  priU'tically  permanent  and  the  cer- 
tainty and  safety  of  the  navigation  of  the  bayou  assured. 

.Inly  1.  1S1I2,  babnH'(>  nn('X])('nd<'d $50,656.30 

Anionnt  annronriatod  bv  act  a])orovod  Jnlv  13  18!)2 50^000.00 

106.6»6.3I> 

Jnne  30,  1S93,  anion nt  rxp»»nded  dnrin^  fiHral  yoar 3l,me.73 

.July  1,  181)3,  balanrc  unexpended ^ 74,685.47 

{ Amount  (estimated)  required  for  completion  of  exiHtin^  project 350,000.00 
Amount tbat  (^in  beprotitablyexpendedin  tiHcalyearendingJuDe30,18ft'>  100^000.00 
Submitted  in  eomplianee  with  requirements  of  Reet-i<m8  2  of  river  ftiid 
liarbor  acts  of  1S(>t)  and  18G7  and  of  sundry  civil  act  of  March  3, 1803. 

(See  Appendix  JS  ^.) 
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5.  Bayo\i  Terrebonne^  Louisiana. — When  work  was  conimonced  in 
1880,  Bayou  Terrebonne  was  little  better  than  a  drainage  ditch,  being 
about  11  feet  wide  when  dredging  began. 

The  project  called  for  the  dredging  of  a  channel  4  feet  deep  at  mean 
low  water  of  the  Gulf  to  Houma.  The  cost  of  the  improvement  of  this 
bayou  was  estimated  at  $38,800.  The  completion  of  the  work  to  Houma 
as  projected  cost  $35,808,  enabling  planters  to  ship  their  merchandise  to 
Houma  or  else  to  New  Orleans  by  connecting  bayous  and  canals. 

July  1,1882,  balance  unexpended $2,992 

July  1, 1893,  balance  unexpended 2, 992 

(See  Appendix  S  5.) 

6,  Bayou  Plaquemine,  Grand  River,  and  Pigeon  Bayou^  Louisiana. — 
The  work  of  securing  the  mouth  of  Plaquemiiie  Bayou  from  further 
caving  is  under  the  charge  of  Oapt.  John  Millis,  Corps  of  Engineers, 
whose  annual  report  thereon  is  submitted  as  Appendix  T.  A  summary 
of  the  work  done  under  his  direction  is  given  below,  page  252. 

Previous  to  the  closing  of  the  mouth  of  Bayou  Plaquemiiie  by  a  dam, 
in  1867  or  1868,  the  largest  steamboat  passed  through  it  into  Grand 
Lake  and  the  numerous  water  routes  connected  with  it. 

In  1885  a  project  was  proposed  for  reestablishing  this  water  route  by 
building  a  lock  at  the  head  of  the  bayou  and  dredging  out  the  channel 
below.  In  1888  $100,000  was  appropriated  for  improving  the  bayoir 
and  protecting  the  bank  at  its  mouth  from  caving;  $75,000  of  this  sum 
was  allotted  to  bank  protection  at  the  mouth ;  the  remainder  has  been 
devoted  to  dredging  out  the  bayou,  so  as  to  give  a  channel  60  feet  wide 
and  6  feet  deep  at  mean  low-water  level  of  the  Gulf. 

This  diedging  progressed  until,  at  the  end  of  June,  1891,  it  had  nearly 
reached  the  railroad  bridge.  The  cut  was  about  5  miles  long  and  30 
feet  wide,  and  $16,948.31  had  been  expended  on  this  work  at  that  time. 

During  the  following  fiscal  year  the  dredging  was  continued  until  the 
bridge  was  reached,  and  since  the  draw  in  this  bridge  had  not  been 
completed  the  dredge  turned  back  and  widened  the  cut  to  60  feet  for  a 
distance  of  about  one-half  mile  from  the  bridge.  The  amount  expended 
on  this  work  during  the  year  ending  June  30,  1892,  was  $5,846.41. 

The  proposed  channel  is  incomplete  and,  until  the  lock  at  the  head 
of  the  bayou  is  built,  of  but  little  service  to  navigation  and  liable  to 
deteriorate. 

In  1890  $100,000  was  appropriated  for  continuing  the  improvement. 
Of  this  sum  $60,000  was  allotted  for  bank  protection  at  the  mouth.  A 
project  for  the  expenditui'e  of  the  remainder  by  commencing  work  upon 
the  lock  was  presented,  but  as  the  lock  i)roposed  by  a  Board  of  Engineer 
officers  was  estimated  to  cost  $700,000,  the  sum  available  was  held  for 
increase  by  further  appropriation  by  Congress. 

The  total  expended  on  this  improvement  to  June  30, 1892,  from  funds 
allotted  to  this  office,  was  $23,830.72. 

In  1892  $150,000  was  appropriated  for  continuing  the  improvement, 
of  which  $10,000  was  for  improving  Grand  River  and  Pigeon  bayous. 

Under  this  latter  considerable  improvement  has  been  made  in  Grand 
River  and  measures  are  on  foot  for  the  improvement  of  Pigeon  bayous. 

The  amount  expended  on  this  work  during  the  year  ending  June  30, 
1893,  was  $8,821.83. 

The  proi)erty  needed  for  the  site  and  approaches  to  the  lock  at 
Plaquemine  has  been  expropriated,  but  the  amount  available  for  com- 
mencing work  on  the  lock  was  not  considered  sufficient  to  carry  it  to 
a  point  of  safety  and  the  balance  is  held  for  increase. 
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The  money  statement  following  is  for  the  entire  work  on   Bajon 
riaquemine,  the  amounts  for  securing  the  mouth  of  the  bayou  fix)m 

farther  caving  (pfige  252)  being  included: 

July  1, 1892,  balance  nnexpendod $73,287.09 

Amount  ap])ropriatod  by  act  approved  July  13, 1892 150, 000. 00 


223,287.09 
June  30, 1893,  amount  expended  during  fiscal  year 12, 854. 18 


July  1,1893,  balance  unexpended 210.432.91 

July  1, 1893,  outetaudinglijibili ties 32,930.33 


July  1, 1893,  balance  available 177,602.58 


Amount  (estimated)  required  for  completion  of  existing  project. ....  1, 358, 250.00 
Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June 

30,1895 600.000.00 

Submitted  in  ronipliance  with  requirements  of  section82  of  river  and 

harbor  acts  of  180(5 and  1867  and  of  sundry  civil  act  of  March3, 1893. 

(See  Appendix  S  6.) 

7.  Bayou  Gourtablean,  Louhiana. — ^At  the  time  of  the  adoption  of  the 
present  pioject  the  back  water  from  the  Atchafalaya  Biver  formed  a 
large  sand  deposit,  known  as  Little  Devil  Bar,  at  the  mouth  of  the 
Courtableau. 

The  approved  project  of  1880  contemplated  the  closing  of  Bome  run- 
out bayous  in  order  to  confine  the  water  in  the  Gourtableau  and  cause 
its  cuiTcnt  to  wash  out  tlie  bar  at  its  mouth ;  after  this  was  accomplished, 
then  to  construct  a  timber  lock  and  dam  to  give  slack-water  navigation 
to  Washington,  La.  In  1883  the  estimate  was  increased  to  $78,500,  and 
provided  for  a  masonry  lock. 

Up  to  June  :iO,  189L',  the  sum  of  $30,781.70  had  been  expended  in 
closing  run-out  bayous,  with  the  effect  of  partially  removing  the  bar. 

In  1890  $2,200  was  appropriated.  With  this  money  work  was  com- 
menced September  8,  1891,  and  (continued  until  November  20  of  that 
year,  using  the  Ciovernment  plant  and  hired  labor.  Daring  this  time 
the  dams  at  Bayous  Cane,  Mainzelle,  and  Big  Fordoche  were  aU  re- 
])aired  with  piles  and  sheet  piles,  brush  aprons  being  placed  above  and 
brlow  them,  and  all  were  left  in  good  condition.  The  sum  of  $2(>0.S5 
has  been  expended  on  this  im])rovement  during  the  year  ending  June 
30,  1893.  [Nothing  has  been  done  during  the  past  year  beyond  the  care 
and  preservation  of  the  ])lant. 

Little  Devil  Bar  has  wasluMl  out  considerably  under  the  influence  of 
the  dams  so  as  t-o  give  a  navigaldc  depth  at  a  stage  of  water  in  the  At- 
chafalaya Itiver  7  feet  below- the  h»vel  at  which  navigation  waa  utter 
rupted  in  the  summer  of  1S91,  but  it  is  c'onsidercd  doubtful  if,  with  all 
the  run-out  bayous  closed,  a  channel  navigable  at  low  water  can  be 
maintiuned  over  this  bar  whiclu  under  any  circumstances,  will  cer- 
tainly form  at  each  liigh  water  of  the  Atchafalaya. 

The  dams  are  in  fair  coiuliticni,  but  the  older  ones  wiU  require  exten- 
sive rei)airs  in  another  year. 

The  success  of  the  dams  so  far  built  appears  to  warrant  their  mainte- 
nance, and  the  permanent  closure  of  the  remaining  run-out  bayous. 

There  seems  to  be  suflicient  water  in  the  bayou  to  wash  out  the  bar 
at  its  mouth,  formed  by  the  backwater  of  the  Atchafalaya,  if  it  can  be 
held  within  the  banks  which  the  closure  of  the  run-out  bayous  by  dams 
apx>ears  to  atfect. 
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Jnly  1,  1892,  balance  nnexpended $418.  30 

June  30,  1893,  amount  expeiuled  diirin*;  lisrul  y«'ar 260.85 

July  1,  1893,  balance  unexpended 157. 45 

(  Amountthatcanbeprofitablyexpended in  fiscal  >enrfMidiii<xJune30, 1895      5,000.00 

<  Submitted  in  compliance  witb  reqniremeiita  of  HoctioiiH  2  of  river  and  ^ 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appeudix  S  7.) 

6.  Bayou  Teche^  Louisiana, — Previous  to  improvement  the  bayou  had 
a  navigable  depth  of  about  8  feet,  but  the  channel  was  obstructed  by 
snags,  logs,  impending  trees,  and  wrecks. 

The  project  adopted  contemplated  the  removal  of  these  obstructions, 
and  money  having  been  appropriated  the  stream  was  thoroughly  cleared 
from  Port  Barre  down. 

In  1886  this  work  was  completed,  but  farther  obstnlctions  had  formed 
in  the  bayou  since  then,  and  in  1890  an  appropriation  of  $5,000  was 
made  with  which  to  accomplisii  their  removal,  the  work  to  be  confined 
to  that  portion  of  the  stream  between  the  mouth  and  St.  Martinsville. 

Work  under  this  appropriation  was  commenced  by  hired  plant  on 
October  12,  1891,  and  continued  until  December  10  of  that  year,  result- 
ing in  the  improvement  of  about  59  miles  of  channel  from  St.  Martins- 
ville down,  and  giving  much  relief  and  satisfaction  to  the  commerce 
the  bayou. 

No  work  was  done  during  the  past  year 

The  amount  expended  on  the  improvement  of  this  stream  to  June  30 
1892,  was  $54,349.16. 

Sunken  logs,  fallen  trees,  and  coal-boat  wrecks  are  continually  form 
ing  obstructions  in  the  bayou,  consequently  tne  improvement  can  n^^t 
be  considered  as  permanent. 

The  stream  is  aJso  obstructed  at  present  by  shoals,  caused  by  materia 
being  washed  into  the  channel  by  drainage  ditches.  The  navigable 
depth  over  these  bars  at  times  during  the  low- water  season  is  not  more 
than  3  feet. 

July  1, 1892,  balance  unexpended $0*>()  84 

J  une  30, 1893,  amount  exfTended  during  iiscal  year 38. 33 

July  1, 1893,  balance  unexpended 012.  5 

L  Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1895    30,  (MJO.  00 

<  Submitted  in  compliance  with  requirements  of  .sections  2  of  river  and 
I      harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  8.) 

9.  Connecting  Bayou  Teche  with  Grand  Lake  at  Charenton,  La. — Tho 
original  project  was  adopted  in  1880,  the  object  being  to  connect  Bayou 
Teche  with  Grand  Lake  at  Charenton  by  the  construction  of  a  canal 
a  little  over  a  mile  long,  50  feet  wide  and  5  feet  deep,  with  a  loc^k  at 
one  end,  estimated  to  cost  $75,000.  This  was  modified  on  fnrther 
study  and  examination^  and  it  was  found  to  cost  no  more  to  dig  a  canal 
100  feet  wide,  of  same  depth,  on  which  no  lock  would  be  necessary. 
The  latter  is  the  more  desirable  project.  The  amount  expended  to  date 
is  $2,899.95,  which  was  for  examinations,  surveys,  and  engineering  and 
office  expenses. 

The  officer  in  charge  states,  in  the  last  report  submitted  on  this  sub- 
ject, tshat  the  work,  if  constructed,  will  be  of  local  benefit  only;  will 
save  75  or  80  miles  of  transportation  for  logs  and  rafts,  and  that  no 
advantage  can  be  derived  even  by  these,  until  the  completion  of  the 
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canal.    He  thoreforo  sii^^^estedtliat  tlie  work  be  not  conimenced  uutil 
tlie  amount  necessary  for  its  completion,  viz,  $75,000,  is  available. 

Jnlvl,  1892,  balance  unexpended $22,100.05 

July  1,  1893,  balance  unexpended 22,100.06 

{Amount  (estimated)  required  for  completion  of  existing  project 50,000.00 
Aniouiitthatcan  be  protitablyexpendedinfiHcal  year  ending  June  30, 18^    50,000.00 
Subniitt^'il  in  compliance  with  requircuients  of  Bertions  2  of  river  and 
harbor  actii  of  18G6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

10,  Channel  J  hay^  and  passes  of  Bayou  Vermillion^  Louisiana. — Bayoa 
Verniillion  was  at  one  time  navigated  tbroupfhout  its  len^tli,  bnt  since 
the  <ionstruction  of  the  Southern  Pacific  Eailroad  the  navigation  has 
been  confined  to  that  portion  below  the  railroad  bridge. 

A  preliminary  examination  of  the  bayou,  bay,  and  passes  was  made 
in  January,  1891.  At  that  time  the  ui)per  12  miles  of  the  bayoa  had 
not  a  navigable  depth  of  much  over  2  feet,  and  below  that  the  depth 
was  not  less  than  5^  feet  through  the  bayou,  bay,  and  passes.  The 
w  id  til  of  the  bayou  ^^'«s  from  100  to  400  feet. 

The  ap])roved  i)rqject  of  1892  contemplated  the  removal  of  obstruc- 
tions such  as  snags,  sunken  logs,  and  impending  trees  in  the  bayoa, 
and  the  marking  of  the  channel  through  the  bars  in  the  bay  with 
guide  piles.  The  estimated  cost  of  the  improvement,  to  provide  for 
C)h  feet  dei)th  of  water  up  to  the  railroad  bridge,  was  f  26,000. 

"July  l.*>,  1892,  ( -ongress  made  an  appropriation  of  $7,500  for  this 
work.  Work  under  contract  was  commenced  December  1,  1892,  at  a 
l)oint  about  18  miles  above  the  mcmth,  improving  37J  miles  of  channel 
and  scouring  a  deptii  of  5^  feet  over  that  portion  of  channel  improved 
by  removing  snags,  logs,  overhanging  trees,  and  other  obstrnctious. 

The  snagging  i)art  of  the  (contract  was  completed  March  9, 1893,  and 
by  reason  of  the  force  and  violenc'c  of  the  elements  an  extension  of 
time  was  granted  the  contractor  for  driving  the  guide  piles  in  Vermil- 
lion Bay. 

There  has  been  expended  on  this  work  to  June  30, 1893,  the  sum  rf 
$5,923.20 

Amount  n])propriated  by  act  apjn'oved  .July  1,'],  1892 -.     $7,500.00 

June  30,  189IS,  amount  expended  durin«{  liscal  year .*>, 923.30 

Julv  1,  1?<!»3,  balance  unexpen<bMl I,576.if0 

Jul>  1.  ISJKJ,  outstanding  liabilities $023.12 

July  I,  1S!K>,  amount  <:overed  by  uncompleted  contracts 518.74 

1.141.W 

July  1, 1893,  balance  available 431.94 

Amount  (estimated)  requin'd  for  com]detion  of  existing  project 17,500.00 

Amount  that  can  be  ]in)iitablyexi)cnded  in  liscal  year  eiidiu;;  .June  30, 18^15     10^000.00 
Submitted  in  compliance  with  re<|uiremeuts  of  sections  2  of  river  and 
harbor  acts  of  18(ki  and  18C7  and  of  sundry  civil  act  of  March  3, 1893. 

(Sec^  Ai)pemlix  S  9.) 

IJ.  Mermeniau  Hirer  and  tribularies,  Louisiana. — A  survey  of  this 
river,  including  its  tributaries  and  course  through  Lake  Aii;liur  and 
(Irand  Lake  to  the  Gulf  of  Mexico,  was  made  in  1891.  At  that  time 
the  least  depth  at  Viterboville  and  for  a  distance  of  5  miles  below  thai 
point  was  7  feet;  thence  to  Lake  Arthur  the  depth  was  not  less  than 
fM)  feet.  Through  Lake  Arthur  the  channel  had  a  minimum  depth  of  7 
feet.  From  Lake  Arthur  to  Grand  Lake  the  least  depth  was  24  feet^ 
Throuf2;li  Grand  Lake  the  uniform  depth  was  6  feet  Immediately 
below  Grand  Lake  the  river  was  30  feet  deep,  but  the  depth  from  thai 
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point  to  the  mouth  gradually  decreased.  At  the  mouth  iuside  the 
depth  was  13  feet.  About  5  miles  above  the  mouth,  at  the  head  of  a 
lake,  occurred  a  shoal,  through  which  a  channel  was  found  of  7  feet, 
available  for  steamers,  but  too  crooked  for  sailing  vessels  which  could 
not  carry  more  than  5  feet  over  the  flats.  All  the  soundings  were  re- 
ferred to  mean  low  tide  in  the  Gulf. 

The  stream  had  a  width  of  70  feet  at  Viterboville,  and  maintained 
the  same  width  for  a  distance  of  7  or  8  miles,  where  it  began  to  grad- 
ually widen  until  at  the  mouth  of  the  Nezpique  it  attained  a  width  of 
250  feet.  From  that  point  to  Lake  Arthur  the  Mermentau  liiver  was 
generally  350  feet  wide. 

In  1892  a  project  was  approved  which  contemplated  the  removal  of 
obstructions  such  as  logs,  snags,  and  overhanging  trees  in  the  upper 
river  and  a  mud  flat  in  the  lower;  the  removal  of  this  flat  to  be  a<Jcom- 
plished  by  brush  wing  dams.  The  cost  of  improving  this  stream  from 
Viterboville,  on  the  Bayou  Nezpique,  to  the  mouth  of  the  Mermentau 
River,  was  placed  at  $23,615.25. 

July  13, 1892,  an  appropriation  of  $7,500  was  made  for  this  improve- 
ment. 

Work  under  this  appropriation  was  commenced  December  8,  1892, 
with  hired  plant  under  contract  at  the  lower  end  of  Lake  Arthur  and 
was  carried  on  up  the  Mermentau  River,  improving  about  38  miles  of 
channel  by  removing  snags,  overhanging  trees,  et^.,  materially  lessen- 
ing 'the  dangers  of  navigation  on  that  portion  of  the  stream  which  is 
most  used.    Work  ceased  on  March  7,  1893. 

The  amount  expended  on  this  work  to  the  close  of  the  year  ending 
June  30,  1893,  was  $7,054.03. 

Amount  apjiropriated  by  act  apjirovcd  July  13,  1802 $7, 500.  (M) 

JuDe  30,  1893,  amount  expended  during  tiucal  year 7, 05-1. 03 

July  1,  1893,  balance  unexpended  '. 445.97 

(Amount  (estimated)  required  for  completion  of  existing  project 16, 115.  25 
Amountthatcan  be  profitably  expendeil  in  ftscal  year endiug  June  30,1895    10, 000. 00 
Submitted  in  compliance  with  re(|uiremeut8  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  S  10.) 

12,  Mouth  and  pasneft  of  Calcasieu  RiveVy  Louisiana, — Previous  to 
improvement  there  was  not  to  exceed  3  feet  depth  over  the  bars  in  Cal- 
casieu Lake. 

In  1888  $10,000  was  appropriated  for  this  work,  but  as  the  permanency 
of  the  channels  required  that  they  be  protected  by  a  revetment  of  some 
kind,  this  sum  was  deemed  as  entirely  too  small  and  was  held  for  fur- 
ther increase. 

In  1890  $75,000  was  appropriated  for  the  improvement  of  the  mouth 
of  the  ('alcasieu  River,  but  as  the  kind  of  construction  indicated  in  llie 
act  could  not  be  safely  undertaken  with  so  small  a  sum  it  was  also  held 
for  further  increase. 

The  approved  project  contemplates  the  dred^fing  of  suitable  channels 
12  feet  deep  through  the  head  and  foot  of  Calcasieu  Lake  and  revetting 
these  channels  to  prevent  the  return  of  the  dredged  material,  and  to 
build  parallel  piers  of  brush  and  stone  at  the  entrance  to  the  outer  pass, 
extending  from  the  shore  on  either  side  to  the  deep  water  of  the  Gulf, 
and  to  dredge  between  these  piers,  if  necessary.  The  estimated  cost 
of  the  improvement  was  placed  at  $000,000. 

To  June  30, 1892,  there  l,ia<l  been  expended  on  the  improvement  of 
this  Btream  the  sum  of  $40,o4M.GO. 
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In  .1892  $100,000  was  ai>propriated  for  the  improvement  of  the  river 
and  pass,  and  contracts  were  a<rcordingfly  let  for  the  coiistmctiou  of  a 
jetty  njH)u  the  east  side  of  the  chatniel  across  the  bar  in  the  Gulf,  and 
for  the  construction  of  a  revetment  to  protect  a  channel  to  be  dr^ged 
through  the  bar  at  the  head  of  the  pass. 

Bids  were  invited  for  the  dredging,  but  none  were  received  which 
were  deemed  reasonable,  and  accordingly  this  work  will  be  done  by  the 
Government  dredge. 

The  revetment  will  be  about  completed  in  July  and  dredging  will 
commence  at  once. 

The  east  jetty  has  only  been  built  out  a  distance  of  1,104  feet  from 
the  shore,  owing  to  very  unfavorable  weather. 

The  amount  expended  on  this  work  during  the  year  ending  June  30, 
1893,  was  $9,898.35. 

The  improvement  when  completed  will  be  of  considerable  benefit  to 
commerce,  and,  besides  the  deepening  of  the  water  across  the  bar  in 
the  (julf,  will  permit  vessels  to  enter  the  pass  for  refuge  during  stormy 
weather. 

July  1, 1892,  balance  unexpended $84,9^.40 

Amount  appropriated  by  act  approved  July  13,  1^2 100,  OOU. 00 

184, 935. 40 
June  30, 1893,  amount  expended  during  fiscal  year 9, 898. £ 

July  1, 1893,  balance  unexpended 173,  OST.CC 

July  1, 1893,  outstandinjLC  liabiliticH $10,231. 31 

July  1, 1893,  amount  covered  by  uncompleted  contracts  ....      135, 386. 67 

145.617.96 

July  1, 1893,  balance  available 29,419.07 

Amount  (estimated)  required  for  completion  of  existing:  project 425, 000.00 

Amount  that  can  be  ])roiitably  expended  in  fiscal  year  ending  June  30,1895  850, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  liver  aud 
harbor  acts  of  I8G6  and  1867  and  of  the  sundry  civil  act  of  March  3,1893. 

(See  Appendix  S  11.) 

13,  JIarhor  at  Sabine  Pass,  Texas, — Originally  there  was  scarcely  C 
feet  depth  of  water  on  the  bar  at  the  entrance  to  Sabine  Pass,  and* as 
the  bar  was  composed  of  very  soft  mud  all  eflForts  to  maintain  a  chan- 
nel through  it  of  12  or  10  feet  depth  by  dredging  were  unavailing. 

Ill  1881:3  a  project  for  the  improvement  of  this  entrance  was  approved. 
It  provided  for  the  construction  of  jetties  on  either  side  of  a  channel 
connecting  the  deep  water  of  the  pass  with  that  of  the  Gulf. 

The  estimated  cost  of  this  improvement  was  $3,177,606,60. 


project 

The  east  jetty  has  a  total  length  of  17,100  feet,  16,660  feet  of  which 
has  been  raised  to  2  feet  above  mean  high  water.  The  outer  460  feet 
is  foundation  work  only. 

The  west  jetty  has  now  a  length  of  12,840  feet,  6,609  feet  of  which 
has  been  raised  to  2  feet  above  mean  high  water,  and  the  remainder  is 
only  built  to  the  level  of  mean  low  water  and  is  incomplete. 

In  the  beginning  the  jetties  were  built  of  alternate  layers  of  brash 
and  stone,  but  the  rapid  disappearance  of  the  brush  led  to  the  adop- 
tion of  the  present  method,  which  is,  first  to  lay  a  brush  mat  and  then 
build  a  riprap  structure  on  this  reaching  2  feet  above  mean  high  water. 

The  material  between  the  jetties  is  not  easily  eroded  by  the  conentay 
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and  accordingly  dredging  has  been  resorted  to  to  expedite  the  deepen- 
ing. At  present  a  dredged  channel  16  feet  in  depth  extends  through 
the  center  of  the  channel  span  to  within  1,500  feet  of  the  end  of  the 
east  jetty.  This  channel  would  have  been  extended  clear  through  to 
the  16-foot  curve  of  depth  in  the  Gulf  if  unfavorable  weather  had  not 
l)revented. 

A  considerable  deepening  of  the  channel  has  occurred  from  natural 
scour,  and  the  manner  in  which  this  material  has  been  carried  clear  of 
the  entrance  confirms  the  belief  that  a  channel  dredged  beyond  the  ex- 
tremities of  the  jetties  will  not  be  obliterated  for  some  time. 

At  mean  low  water  there  is  now  an  unobstructed  channel  into  the 
pass  of  over  11  feet.  Vessels,  however,  enter  and  leave  safely  drawing 
2  feet  more  than  this,  owing  to  the  very  soft  material  comi>osing  the 
bar. 

The  amount  expended  on  this  work  during  the  year  ending  June  30, 
1893,  was  $208,745.31. 

July  1,  1892,  balance  unexpended $98,901.52 

Amount  appropriated  by  act  approved  July  13,  1892. 350, 000. 00 

448, 901. 52 
June  30,  1893,  amount  expended  during:  fiscal  year 208, 745. 31 

July  1,1893,  balance  unexpended 240,156.21 

July  1,  1893,  outstanding habUities $42,411..54 

July  1, 1893,  amount  covered  by  uncompleted  contracts. .      171, 975, 48 

214, 387. 02 

July  1,  1893,  balance  available 25,769.19 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 728, 856. 50 

ADiouut  that  can  be  profitably  expended  in  fiscal  year  eudiug  June 

i     30,1895 1,000,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  12.) 

14,  Sahhie  River^  Texas. — ^When  the  improvement  of  the  river  was 
commenced  there  was  a  depth  of  3^  feet  on  the  bar  at  its  mouth  and 
also  above  the  town  of  Orange.  Logs,  snags,  etc.,  above  here  inter- 
fered with  navigation.  To  June  30, 1889,  there  had  been  appropriated 
for  this  work  $34,700,  of  which  $30,760.39  had  been  expended. 

In  1880  a  channel  6  feet  deep  and  from  70  to  100  feet  wide  was 
dredged  through  the  bar.  In  1881  several  small  cuts,  to  avoid  bends 
obstructed  with  logs,  were  made  above  Orange. 

An  examination  above  Orange  showed  many  snags  in  parts  of  the 
channel,  and  a  project  was  prepared  and  contract  entered  into  for  the 
expenditure  of  the  remaining  balance  in  closing  both  branches  of  Old 
Biver  at  the  head  of  the  Narrows  with  pile,  brush,  and  earth  dams,  to 
throw  aU  the  water  in  the  useful  channel,  and  removing  the  obstruc- 
tions, such  as  snags,  overhanging  trees,  etc. 

The  smaller  Old  River  channel  was  closed  and  most  of  the  piles 
driven  for  the  larger  dam,  when  a  sudden  rise  in  the  river  washed  out 
many  piles  in  the  latter.  The  river  remaining  so  high  that  satisfactory 
work  could  not  be  done,  the  contract  was  extendi  to  the  next  low- 
water  season. 

Work  was  resumed  in  September,  1890,  and  the  dams  finished,  as 
projected,  in  December  following,  completing  the  project. 

The  dredged  channel  over  the  bar  at  the  mouth  is  somewhat  ob- 
structed by  snags,  logs,  etc.,  but  the  depth  is  now  sufBcient  for  the 
present  demands  of  commerce. 
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The  amount  expended  on  the  improvement  of  this  river  to  Jane  30, 
1892,  was  $34,613.12. 

Under  provisions  of  the  river  and  harbor  act  of  September  19, 1890, 
an  examination  of  this  river  from  Sabine  Lake  to  Suddutlis  Bluff  was 
made  and  a  ])roject  submitted  providing  for  the  removal  of  obstractions 
from  the  river  between  these  points,  at  an  estimated  cost  of  $10,000. 

July  13,  1892,  Congiosa  appropriated  $5,000  for  improving  Sabioe 
Uiver  up  to  Sudduths  l^Uifl*,  Texas. 

A  snagging  ])hint  lias  been  contracted  for,  and  work  nuder  this  ap- 
propriation will  be  commenced  July  1,1893.  The  amount  expended 
during  the  year  ending  June  30,  1893,  was  8181.92. 

After  the  obstructions  in  the  river  between  its  mouth  and  Suddnthd 
Bluff  are  removed  about  $2,000  will  be  required  annually  to  keep  the 
stream  in  navigable  condition. 

July  1.  1802.  bftlanco  inu'xp«*iuled $86.88 

Amount  appropriatcMl  by  act  apju'oved  July  13,  1892 5,001X00 

5,086.88 
Juno  30,  1893,  amount  expended  during;  fi.seal  year...^ 181. tt 

July  1,  1893,  balance  unexpended 4,904.96 

July  1,  1893,  amount  cuvrred  by  uiicomplctod  contracts 4,500.00 

July  1,  1893,  balauce  available 404.iW 

{Amount  (estimated)  required  for  completion  ofcKiMtin^  projcot 5,OOULOO 
Amonnttliatcanbeprofitablyexpendedintiscalyearondin^JuiieHO,  1880      5,OOOlOO 
Submitted  in  compliance  with  retpiirements  of  HctttiouH  2  of  river  and' 
harbor  actnof  18(i()  an<l  18()7  and  of  Hundry  civil  act  of  March  3,  18»3. 

(Sec  Appendix  S  13.) 

1:"},  yechcs  Rlrrr,  Texas. — l^forc  this  river  was  improved  the  bar  st 
its  month  had  only  3  feet  of  wati»r  over  it,  and  navigation  was  obstructed 
between  Yellow  Blutt*  and  Jievilport  by  sna^s  and  falleu  trees. 

The  project  a<l()pted  for  the  iinproveinent  of  tills  river  called  for  tbe 
dred^inff  of  a  channel  over  the  bar  at  its  month  and  the  n^moval  of 
obstriK'tions  fnmi  the  river  between  Yellow  Bluff  and  Bevilport.  To 
June  30,  1S<J1»,  $33,000  hiwl  bi^en  appropriated  for  this  work,  of  which 
J?l*s,saLM(>  had  been  expended. 

In  18S0  a  channel  was  dredfi:cd  thnmji^h  the  bar  at  the  mouth  of  the 
river  5  feet  dee])  and  30  t^)  00  feet  in  width,  in  1882  the  river  between 
Yellow  HlntVaml  Uevilport  was  cleared  of  obstructions. 

The  bar  at  the  mouth  had  a^ain  shoaled,  so  that  at  extreme  low  water 
there  was  only  a  navi;i;:able  depth  of  about  3  feet.  Tlie  eliauuel  wm 
a^ain  dredged  to  a  depth  of  5  feet  by  the  (Government  di'edge,  which 
had  b(»en  at  work  at  Calcasieu  Pass,  ami  the  work  was  completed  in 
April,  1880,  since  which  time  no  work  has  been  done. 

Th(»  improvement  will  not  be  permanent,  as  the  bar  will  re-form. 

July  1,  18i)2,  haluncc  uncxpeniled $4,157.81 

July  1,  iSiKi,  balanco  unexpended 4^157.84 

(See  Appendix  8  14.) 

1(k  Rcmorinff  sunken  vesHcln  or  craft  ohsfruating  or  endangering  navt 
gat  ion. — Two  coal  barges  sunk  in  Baycm  Tcche,  one  near  Frauklin  and 
one  near  Jeannerette,  La.,  forming  obstru<;tiona  to  the  navigation  of 
this  stream,  wer(»  authorized  to  ho  removed,  and  the  work  was  accom- 
plished in  ^lay,  1803,  without  expense  to  the  Government.  (See  Appen- 
dix S  15.) 
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« 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY   13,  1892. 

The  preliminary  examiiiatio!is  of  the  following  localities,  required  by 
act  of  July  13,  1892,  were  made  by  the  local  engilieer,  Maj.  James  B. 
Quinn,  Corps  of  Engineers,  and  reports  thereon  snbmitt^  through  the 
division  engineer.  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Homocliitto  Uiver^  MisHiHsippi ,  from  its  mouth  t-o  the  Louisinlle^  New 
Orleans  and  Texas  Railroad  Bridge, — Maj.  Quinn  submitted  report  of 
lamination  under  date  of  December  7,  1892.  He  considers  the  river 
worthy  of  improvement  witliin  the  limits  specified;  but  it  is  the  opinion 
of  the  division  engineer,  concurred  in  by  this  office,  that  the  locality  is 
not  worthy  of  improvement  by  the  General  Government.  The  report 
was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  Xo.  140, 
Fifty-second  Congress,  second  session.    (See  also  Appendix  S  16.) 

2.  Harbor  of  refuse  on  Lake  Pontchartrain^  Louisiana^  most  suitable 
point  at  or  near  entrance  into  the  old  and  new  basins. — Maj.  Quinn  sub- 
mitted report  of  examination  under  date  of  December  10, 1892.  It  is 
Ids  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
office,  that  the  locality  is  worthy  of  improvement  by  the  General  Gov- 
ernment. No  survey  is  necessary  for  preparation  of  project  and  esti- 
mate of  cost  of  improvement.  The  report  w^as  transmitted  to  Con- 
gress and  printed  as  House  Ex.  Docf.  No.  138,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  S  17.) 

3.  Bayous  Black  and  Terrebonne^  with  a  view  of  connecting  them  be- 
tween Southdown  Plantation  and  Hoinna,  La,,  and  opening  a  shorter 
and  safer  inland  water  routs  from  the  Mississippi  ValUn/,  via.  BerwicJcs 
Bcnfj  to  Texas  and  Mexico. — Maj.  Quinn  submitted  rei)ort  of  exam- 
ination under  date  of  December  10, 1892.  It  is  his  opinion  and  that  of 
the  division  engineer,  concurred  in  by  this  office,  that  the  h)cality  is 
not  worthy  of  improvement  by  the  United  States.  The  report  was 
transmitt^  to  Congress  and  printed  as  House  Ex.  Doc.  No.  158,  Fifty- 
second  Congress,  second  session.    (See  also  Appendix  S  18.) 

4.  Sabine  River  from  Sudduths  Bluff,  Texas,  to  Logansport,  La. — 
Maj.  Quinn  submitted  report  of  examination  under  date  of  Decem- 
ber 8, 1892.  It  is  his  opinion  and  that  of  the  division  engineer,  con- 
curred in  by  this  office,  that  the  river  within  the  limits  named  is  not 
worthy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  139,  Fifty- 
second  Congress,  second  session.    (See  also  Appendix  S  19.) 

5.  Channel  through  Sabine  Lake  from  Sabine  Pass  to  mouths  of  Sa- 
bine and  leeches  rivers,  Texas. — Maj.  Quinn  submitted  report  of  exam- 
ination under  date  of  December  10, 1892.  He  considers  the  improve- 
ment worthy  of  being  undertaken;  and  it  is  the  opinion  of  the  division 
engineer,  concurred  in  by  this  office,  that  the  channel  is  in  some  degree 
worthy  of  imi)rovement  by  the  United  States.  Maj.  Quinn  estimates 
the  cost  of  a  survey  necessary  for  preparation  of  project  and  estimate 
of  cost  of  improvement  at  $2,500.  The  report  was  transmitted  to  Con- 
gress and  printed  as  House  Ex.  Doc.  No.  146,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  S  20.) 

6.  Neches  River,  Texas,  from  its  mouth  to  Shocks  Bluff. — Maj.  Quinn 
submitted  report  of  examination  under  date  of  December  22, 1892.  He 
considers  the  river  worthy  of  improvement  below  the  mouth  of  Angelina 
River;  and  it  is  the  opinion  of  the  division  engineer,  concurred  in  by 
by  this  office,  that  Neches  River  up  to  the  junction  of  the  Angelina  is 
worthy  of  improvement  by  removal  of  snags  and  overhanging  trees. 
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No  survey  is  necessary  for  preparation  of  project  and  estimate  of  cost 
of  improvement.  The  report  was  transmitted  to  Congress  and  printed 
as  nonse  Ex.  Doc.  No.  15G,  Fifty-second  Congress,  second  session. 
(See  also  Appendix  S  21.) 

SECURING  MOUTH  OF  BAYOU  PLAQUEMINE,    LOUISIANA,    FROX  FUK- 

TUER  CAVING. 

This  work  was  in  the  charge  ot  Capt.  John  Millis^  Corps  of  Engi- 
neers; Division  Engineer,  Col.  O.  B.  Comstock,  Corps  of  Engineers.  • 

liayou  riaqnemine  was  formerly  an  ontiiowing  branch  of  the  Missis- 
sippi Kiver,  but  the  levee  system  on  the  west  bank  of  the  Mississippi 
was  carried  across  the  head  of  the  bayou  in  1865.  It  is  now  proposed 
to  imi)rove  and  deepen  the  bayou  and  establish  navigable  connection 
between  it  and  the  Mississippi  by  a  system  of  locks  at  the  head  of  the 
]>ayou. 

The  west  bank  of  the  Mississippi  at  this  point  was  formerly  subject 
to  rapid  caving,  threatening  the  site  of  the  proposed  locks. 

The  project  adopted  for  the  improvement  contemplates  a  system  of 
submerged  spur  dikes,  built  of  timber,  biush,  and  stone.  They  run 
out  at  right  angles  to  the  general  direction  of  the  bank  line,  and  are 
I)la(*ed  at  intervals  of  about  900  feet. 

Up  to  the  close  of  the  ^scal  year  ending  Jane  30, 1892,  there  had 
been  expended  $53,731.01.    Five  of  the  dikes  had  been  finished. 

The  (*x)n)pleted  work  of  ])rotection  now  extends  to  a  distance  of 
2,r)(M)  feet  above  and  1,500  feet  below  the  site  of  the  proposed  locks, 
and  within  this  distance  the  caving  of  the  bank  has  been  arrested. 

Some  i-epairs  are  necessary  to  the  completed  bank  protection.  These 
repairs  will  be  made  (luring  the  coming  season  with  funds  and  material 
now  on  hand. 

During  the  year  4$4,032.35  was  expended  on  this  work,  leaving  an 
unexpended  balance,  July  1,  1893,  from  the  funds  allotted  to  this  im- 
provement, of  $27,0S5.4().  The  money  statement  is  consolidated  with 
that  for  the  general  iniprovemeut  of  Bayou  Plaqnemine,  Louisiana, 
page  214. 

(See  AppiMidix  T.) 

IMIMloVKMKxNT  OK  (CERTAIN  HIVERR   AND  HARBOBS  IN  TEXAS. 

This  district  was  in  the  charge  of  Maj.  Charles  J.  Allen,  Corps  ot 
lOngiiicers,  to  Kchniary  8,  1S1)3,  and  of  Maj.  A.  M.  Miller,  Corps  of  En- 
gineers, since  March  LM,  1893,  with  Lieut.  William  0.  Langfltt,  Corps 
of  Kngineers,  under  tlieir  iniuiediate  orders,  and  in  the  temporaiy 
charge^  of  Lieut.  Ijanglitt  from  February  8  to  Mar^jh  21, 1893;  Di\isiou 
lOngincci",  Col.  (■.  15.  ('omstock.  Corps  of  Engineers. 

J.  Entranvv  to  Oalreaton  fI<irbor,  Texan. — The  obstructions  to  deep- 
water  navigati<m  at  this  har])or  h.ive  been  the  outer  and  inner  barSi 
On  the  former  the  natural  depth  was  12  feet  and  on  the  latter  abontlS 
feet,  both  at  mean  low  tide. 

The  ])r(»sent  project  for  imi)rovement  at  this  locality  was  adopted  in 
1874,  modified  in  1880,  and  again  modified  in  1886,  the  object  being  to 
deepen  the  channels  so  as  to  admit  sea-going  vessels  of  the  deepest 
draft.  The  projects  prior  to  1874  related  to  dredging  operations  on  ft 
small  scale. 

The  projects  of  1874  and  1880  contemplated  construction  of  jetties  to 
deepeii  the  channels  on  the  bars;  the  former  with  a  view  to  a  depth  of 


RIVER  AND   HARBOR   IMPROVEMENTS.  253 

18  feet.  The  modifi(;atioii  of  1886  was  with  a  view  to  a  possible  depth 
of  30  IVetby  means  of  jetties,  to  be  supplemented,  if  need  be,  by  dredg- 
ing. These  jetties  to  be  of  ro(!k  and  t^)  be  built  to  a  height  of  5  feet 
above  mean  low  tide.  The  cost  of  the  modification  of  1886  (the  present 
project)  was  estimated  at  $7,000,000. 

The  total  amount  expended  under  the  foregoing  plans,  to  include 
June  30,  1892,  was  $2,712,843.53,  in  addition  tx>  which  there  was  ex- 
pended $100,000,  subscribed  by  the  city  of  Galveston  in  1883.  It  has 
resulted  in  a  depth  of  13J  feet  in  the  channel  on  the  outer  bar  at  mean 
low  tide,  and  a  depth  of  21  feet  where  the  inner  bar  was. 

The  expenditure  during  the  past  fiscal  year  of  $646,796.29  has  re- 
sulted in  obtaining  14  feet  on  the  outer  bar  and  23  feet  where  the  inner 
bar  was,  an  increase  in  depth  of  three-quarters  of  a  foot  and  2  feet, 
respectively. 

The  work  during  the  past  fiscal  year  has  conslst^ed  in  extending  the 
south  jetty  8,000  feet  and  building  an  apron  839  feet  long  at  the  sea 
end,  whicli  completes  this  jetty  for  the  present.  Work  on  the  north 
jetty  was  commenced  in  April,  1893;  1,500  feet  was  completed  and  2,100 
feet  was  partially  completed.  The  total  of  work  done  since  operations 
began  in  1887  is  represented  by  32,829  feet  of  south  jetty,  of  which 
32,000  is  completed  and  829  feet  uncompleted,  and  3,6(k)  feet  of  north 
jetty,  of  which  1,500  feet  is  completed  and  2,100  feet  uncompletecL 

The  appropriation  asked  for  the  fiscal  year  ending  June  30,  1805,  is 
to  be  applied  to  the  extension  of  north  jetty  and  necessary  repairs  to 
south  jetty 

July  1,  1892,  balance  unexpended $665, 156. 47 

Jnly  14, 1892,  repayment  of  amount  of  compromise  in  suit  of  J.  H.  Mooney 

ei  al 118.00 

Amount  appropri^ated  by  sundry  civil  act  apjiroved  August  5,  1892 450, 000. 00 

Amount  appropriated  by  suudry  civil  act  approved  Mwch  3,  1893....     1, 000, 000. 00 

2,115,274.47 
June  30;  1893,  amount  exx>ended  during  fiscal  year 646, 796. 29 

July  1,  1893,  balance  unexpended 1,468,478.18 

July  1, 1893,  outstanding  liabilities $32, 138. 97 

July  1, 1893,  amount  covered  by  uncompleted  contracts..  1, 328, 104. 33 

1,360,243.30 

July  I,  1893,  balance  available 108,234.88 


{Amount  (estimated)  required  for  completion  of  existing  project 3, 650, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Juno 
30,1895 1,000,000.00 
Submitted  in  compliance  wi±b  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18a7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  1.) 

JS.  Ship  Cha/nnel  in  Oalveston  Bay^  Texas, — This  is  a  channel  dredged 
by  the  United  States  Government  from  Bolivar  Channel  to  Morgan 
Gut,  the  latter  terminating  at  a  point  4.8  miles  from  Morgan  Canal,  an 
excavation  across  Mormn  Point  at  the  mouth  of  the  San  Jacinto  Eiver. 
Morgan  Cut  and  CansS  were  formerly  the  prox)erty  of  the  Buffalo  Bayou 
Ship  Channel  Company,  but  were  purchased  by  the  United  States  and 
the  tr^sfer  wais  made  May  4, 1892. 

The  natural  depth  on  the  line  of  the  Galveston  Bay  Ship  Channel 
averaged  8^  feet  at  mean  low  tide,  with  a  depth  in  some  places  of  but 
7  feet;  the  ruling  dex)th  in  Morgan  Cut  was  7|  feet,  and  in  the  canal  17 
feet. 
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The  project  for  this  improvemeut  was  a^lopted  in  1871,  modified  in 
1877,  and  ag^ain  modified  in  1892.  This  hitter  nnwlifieation  became  nee4S- 
sary  owinjr  to  the  acqnisition  by  the  ITiiited  States  of  the  Morgan  Cut 
and  Canal.  The  object  of  the  inipiovenient  is  to  excavate  aud  main- 
tiiiji  a  <*]iannel,  100  5feet  wide  at  the  bottom  and  12  feet  deep,  from  Boli- 
var Channel  to  the  San  Jacint,o  lliver,  a  distance  of  24.33  miles,  thereby 
pnving  an  ontlet  to  the  commerce  of  Bnfifalo  Bayou,  of  San  Jacinto 
River,  of  Trinity  River,  and  of  Cedar  Bayou. 

A  channel,  havinp:  a  least  width  of  100  feet  and  depth  of  12  feet,  was 
excavated  from  Bolivar  Clianuel  to  Morgan  Cut  in  16SS  aud  1880,  this 
being  the  first  work  that  was  done  since  operations  were  suspended  in 
1883. 

No  dredging  was  done  from  July,  1889,  to  the  end  of  the  last  fiscal 
year;  consequently  the  channel  shoaled  to  an  average  depth  of  8  feet- 

The  amount  expended  to  June  30,  1892,  on  this  improvement  was 
8540,831.16,  and  during  the  fiscal  year  ending  June  30,  1893,  the  sum 
of  $16,484.04  was  exi)ended  in  sloping  the  banks  at  Morgan  Canal, 
which  required  the  removal  of  12,550  cubic  yards  of  material,  and  in 
com])leting  the  revetment  on  the  west  bank  of  the  canal,  the  length 
constru<',tedbeingl, 059  linear  feet.  This  work  prevented  farther  erosion 
of  the  banks  of  the  canal.  No  dredging  was  done,  the  contractor's 
l)lani  having  met  with  an  accident  while  en  route  to  Galveston,  and 
repairs  were  not  completed  at  the  close  of  the  fiscal  year.  There  was 
no  change  in  channel  deptlis  from  those  previously  reported. 

The  project  is  not  ca])able  of  permanent  completion,  it  being  estimated 
that  the  sum  of  *  100,000  will  be  required  annually  to  maintain  the 
channel  after  it  has  been  fully  excavated  to  the  required  width  and 
depth. 

.Tnly  1,  1802,  balance  imexpondod $45,(W8.84 

Amount  appropriated  hy  act  approved  July  13,  1892 40, 000. 00 

85,668.81 
June  30,  1893,  amount  expended  during  fiKcal  yosii 16, 484. 64 

July  1,  1S03,  balance  nnexpendrd ^  184.20 

July  1,  1S03,  outstanding  liabilitieH ^'^.TO 

July  1,1893,  anu)unt  covered  by  nncoinpietrd  contracts 5.\  200.  00 

58,  a">l .  75 

July  1, 1893,  balance  available 13^  132.41 

{Amount  (estininted)  rccpiired  for  completion  of  exist  iuj^fptoject 2G9.BTa.44 
Amount  that  van  bc])rolltablYex])ende«l  in  tiscal  year  ending  June  30, 1H95  2OOJO06.00 
Submitted  in  conjpliance  witli  re(|uiremeuts  of  ttectioiis  2  of  river  and 
barbor  acts  of  18()()  and  18G7  and  of  Hundry  civil  act  of  March  3,  1893. 

(8ce  Appendix  IT  2.) 

3.  Channel  in  West  (UilreMon  Bay,  Tcxa4i. — The  ehaunels  throngb 
West  (lalvestoii  I^ay  were  originally  dredged  in  1859  by  the  State  of 
Texas  to  a  depth  of  5  feet,  but  during  the  storm  of  1 875  they  shoaled  to  A 
<]eptli  of  from  "Ih  to  3  feet  at  m<»an  h)w  tide,  and  at  the  »aiiie  time  became 
too  narrow  to  allow  vessels  to  i)as8  through  them  except  at  full  tide. 
Subsequent  storms  probably  caused  further  filling  of  the  channels. 

The  project  for  this  improvement  was  adopted  in  18^  and  consisted 
in  widening,  deepening,  and  straightening  the  channel  by  dred|ning,  so 
as  to  attbrd  a  least  width  of  200  feet  and  dei)th  of  3J  feet  between  the 
railroad  bridges  and  ^San  Louis  Pass  in  the  bay,  and  a  least  width  of 
100  feet  and  depth  of  3  feet  along  Christmas  Point,  the  channel  to  be 
marked  by  suitable  beacons.    The  total  estimated  cost  is  1^^8,998.80. 
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No  money  was  expended  on  this  improvement  up  to  the  close  of  the 
Itecal  year  ending  June  30,  18D2,  consequently  there  was  no  change  in 
the  condition  of  the  channel,  except  possibly  a  further  filling  tiue  to 
wind  and  currents. 

Tlie  amount  expended  during  the  fiscal  year  ending  June  S(\  1893, 
was  $2,317.71,  mostly  in  erecting  beacons  and  inspecting  dredgii^^  done 
by  cx)ntract. 

The  small  amount  of  material  removed  by  the  contractor  durlig  the 
year,  2,928  cubic  yards,  was  not  enough  to  benefit  commerce  to  any 
great  extent. 

Amoan  t  appropriated  by  act  approved  July  13, 1892 $ll  000. 00 

June  30, 1893,  amount  expended  during  fiHcal  year 1 317. 71 

July  1, 1893,  balance  unexpended m'682.29 

July  1, 1893,  outstanding  liabilities $220. 00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 11, 500. 00 

■  ^720. 00 
July  1, 1893,  balance  available ^62.29 

{Amount  (estimated)  required  for  completion  of  existing  project U,  000. 00 
Amount  that  can  be  profitably  expended  in  iisral  year  ending  J  line  30, 1895  >  ]L  000. 00 
Submitted  in  coinpliance  with  requirements  of  sections  2  of  river  and,    [^ 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3  1893   / 

(See  Appendix  U  3.)  /  ^  ^ 

d.  Trinity  River,  Texas. — ^The  natural  channel  on  the  biir/ob  the 
mouth  was  narrow  and  shoal.  The  project  for  improvement  »  T)pted 
in  1873  consisted  principally  in  dredging.  Betwecti  1885  ai)difa^9  no 
work  was  done,  and  the  channel,  which  had  been  deepened  in  1885  to 
5 J  feet,  had  shoaled  to  3  feet  2  inches.  The  project  was  modified  in 
1889,  the  modification  principally  consisting  in  parallel  timber  jetties  to 
effect  the  required  deepening  to  6  feet  on  the  bar.  The  total  appended 
to  include  June  30,  1892,  was  $56,119.68,  at  which  time  one  j«*tty  was 
nearly  completed,  resulting  in  a  depth  of  3  feet  6  inches  on  the  bar 
and  straightening  the  channel.  The  amount  expended  during  the  fiscal 
year  ending  June  30,  1893,  was  $627.25,  and  was  used  princtt>/illy  in 
making  a  survey  with  a  view  to  preparing  project  for  expenaiture  of 
amount  appropriated  for  this  work  by  the  river  and  harbor  act  of  July 
13,  1892. 

The  depth  of  3  feet  6  inches  over  the  bar  has  been  practically  main- 
tained by  the  jetty  previously  constructed. 

July  1,  1892,  balance  unexpended $880.32 

Amount  appropriated  by  act  approved  July  13,  1892 10,000.00 

10, 880. 32 
June  30, 1893,  amount  expended  during  fiscal  year 627.25 

— '  -^^^^ 

July  1,  1893,  balance  unexpended 10,253.07 

July  1,  1893,  outstanding  UabiUties 60.18 

t 
Julyl,  1893,  balance  available 10,192.89 

Amount  (entimated)  required  for  completion  of  exifltinff  project ,  22, 500. 00 

AAountthatcanbeprofttablyexpendedin fiscalyear endinr June30,1896f  22, 500. 00 
Submitted  in  complianoe  with  requirements  of  sections  2  of  river  ana 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893^ 

(See  Appendix  U  4.)  '' 


• 
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5.  Cedar  Bayou,  Texas. — The  Tiavi|ration  on  this  stream  was  ob- 
structed by  a  bar  which  had  formed  at  the  mouth  of  the  bayou  wher^ 
it  emi^fied  into  Galveston  Bay.  The  depth  of  water  in  the  bayou  above 
the  ba  •  was  7  feet,  and  in  the  bay  beyond  the  bar  5  feet,  whereas  the 
imtnr^^  depth  on  the  bar  between  the  two  was  but  3  feet, 

Th^lproject  adopted  for  this  improvement  consisted  in  the  construc- 
tion 01  two  stone  and  Ijrush  jetties,  about  250  feet  apart  where  they 
crossed  the  bar,  and  extendiii^i^  from  the  mainland  to  the  5-foot  con- 
tour in  Galveston  Bay.  These  jetties  were  to  protect  a  channel  hav- 
ing a  fcpth  of  5  feet  aiid  a  width  of  about  100  feet,  which  was  to  be 
drcd^  li,  connecting  the  5-foot  curve  in  the  bayou  with  the  5-foot  curve 
in  th|»ay. 

Tk  J  mount  expended  to  June  30,  1892,  was  $13,258.22,  which  was 
applijto  dredging  a  channel  on  the  bar  and  protecting  it  by  jetties, 
resul^g  in  a  channel  1,840  feet  long  by  64  feet  wide,  and  having  a  rul- 
ing c  Ith  of  5  feet. 

ThiAmount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  J, 220.23  and  was  used  in  extending  the  jetties  already  built. 
The  iMs^i  amount  of  jetty  construct<id  was  ^2  feet;  the  south  jetty  hav- 
ing beeij  extended  5i7  feet  and  the  north  jetty  325  feet.  Dredging  had 
not  bcej  commenced  up  to  the  close  of  the  fiscal  year.  This  work  has 
been  ^Icessful  in  maintaining  the  channel  previously  dredged,  and 
has  a£D»|1ightly  increased  its  depth  as  well  as  that  on  the  bar  just  be- 
yond, a 

Thf  ^  ifilcer  in  charge  states  that  the  revised  estimate  of  the  cost  of 
this  AAtrtlmade  in  1891  was  too  small,  as  proved  by  experience,  and 
that  i  i^l  require  the  further  sum  of  $6,500  to  complete  it,  making 
the  to^ji  estimated  cost  of  the  work  $38,750. 

July  1,  lAw,  balance  unexpended $4,881.78 

Amount  slppropriated  by  act  approved  July  13,  1892 14, 000. 00 

18, 891. 78 
June  30,  1  893,  amount  expended  during  fiscal  year 11, 220. 23 

July  1,  ISbS,  balance  unexpended 7, 671.  S6 


(  Amoiinu (estimated)  required  for  completion  of  existing  project 6, 500. 00 

<  Submitted  in  compliance  with  ro(£uirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  6.) 

6.  Bu^alo  Bayou,  Texas. — The  channel  of  this  stream  between  the 
city  of  Houston  and  Simms  Bayou,  a  distance  of  11  miles,  was,  in  its 
natural  (I'ondition,  narrow  and  tortuous,  and  the  natural  depth  iu  many 
places  was  not  mon*.  than  5  feet.  Below  Simms  Bayou  it  is  wide  and 
deep. 

The  project  for  its  improvement  was  adopted  in  1881,  the  object  being 
to  straijjfhten  the  channel,  widen  it  to  100  feet,  and  deepen  it  to  12 
feet;  also  to  remove  such  snags,  stumps,  and  overhanging  trees  as  were 
obstructions  to  navigation. 

The  ai  lount  expended  to  June  30,  1892,  was  $165,803.99.  It  has 
resulted  n  clearing  the  channel  of  the  most  prominent  stumps,  snags, 
and  overlianging  trees,  in  easing  most  of  the  bends,  and  in  removing 
such  shoikls  as  obstructed  a  7-foot  navigation.  The  amount  exjiended 
during  tl/3  past  fiscal  year  was  $7,413.99,  and  has  resulted  in  a  further 
easementNf  bends  and  deepening  of  the  bayou,  so  that  a  10-foot  chan- 
nel is  no 'I  available  in  the  portion  of  the  bayou  worked  over  this  year. 
ObstructlDns  were  also  removed  from  the  bed  and  banks  of  the  stream. 
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These  obstructions  are  renewed  in  more  or  less  decree  every  year 
througli  actiou  of  floods.  The  project  is  not  capable  of  i)crmanent 
completion. 

Jnly  1, 1892,  balance  nnoxpended /. $2,946.01 

Amuunt  appropriated  by  act  ai)provcd  July  13,  1892 25,  000. 00 

27, 9  JG.  01 
June  30, 1893,  amount  expended  during  fiscal  year 7, 413. 99 

July  1, 1893,  balance  unexpended 20,532.02 

July  1,1893,  outstanding  liabilities $4,633.07 

July  1, 1893,  amount  covered  by  uncompleted  contracts 11, 957. 98 

16,591.05 

July  1, 1893,  balance  available 3,940.97 


'Amount  (estimated)  required  for  completion  of  existing  project 191,  549. 75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending.!  une30,1895    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  6.) 

7.  Harbor  at  Brazos  Santiafjo^  Tex. — In  its  natural  state  the  chan- 
nel over  this  bar  was  shifting  and  its  depth  varied  from  6  to  8  feet. 
The  present  (original)  project  for  its  improvement  was  adopted  in  1881, 
the  object  being  to  fix  the  position  of  the  channel  over  the  bar  at  the 
extrance  and  to  deepen  it.  The  total  amonnt  expended  to  June  30, 
1891,  was  $189,608.69rM*i4es  an  appropriation  of  $6,000  in  1878  ap- 
plied to  removing  a  wrtk>jc  ^  ^  '  "Resulted  in  no  useful  effect  upon  the 
bar,  and  the  works  heretofore  constructed  have  practically  disappeared. 
The  amount  expended  during  the  pi^st  fiscal  year  was  $60.  It  was 
applied  to  the  keeping  of  a  record  of  commercial  statistics. 

July  1, 1892j  balance  unexpended -. $57, 701. 41 

June  30, 1893,  amount  expended  during  fiscal  year 60. 00 

July  1, 1893,  balance  unexpended 57, 641. 41 

July  1, 1893,  outstanding  liabilities 15. 00 

July  1, 1893;  balance  available 57,626.41 


i  Amount  (estimated)  required  for  completion  of  existing  project 1^  071;  090. 22 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river 
(     and  harbor  acts  of  1866  and'  1867. 

(See  Appendix  TJ  7.) 

EXAMINATION  ISAim  IN  COMPLIANCE  WITH  RIVER  AND  HABBOB  ACT 

-     APPROVED  JULY  13,  1892. 

The  preliminary  ezaminatiou  of  Brazos  River ^  Texas^from  its  mouth 
to  the  town  of  Richmond,,  required  by  act  of  July  13, 1892,  was  made  by 
the  local  engineer,  Maj.  Gharles  J.  Allen,  Corps  of  Engineers,  and  his 
rei)ort  thereon,  dated  December  7, 1892,  w{i«  submitted  through  the 
division  engineer,  Col.  0.  B.  Comstock,  Corps  of  Engineers.  Maj. 
AUen  considers  that  Brazos  Kiver  is  worthy  of  improvement  by  the 
General  Government  from  Eichmoud  downstream  to  the  point  near  the 
mouth  to  which  the  Brazos  Eiver  Channel  and  Dock  Company  intends 
to  extend  its  works,  provided  the  cost  of  improvement,  to  be  determined 
by  a  survey,  the  cost  of  which  is  estimated  at  $2,500,  be  not  out  of 
proportion  to  the  commerce  to  be  benefited.  It  is  the  opinion  of  the 
division  engineer,  concurred  in  by  this  office,  that  below  Richmond 
the  river  is  worthy  of  some  degree  of  imi>rovement  by  the  United  States, 

ENa  93 17 
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The  report  was  transniitted  to  Congress  and  printed  as  Honse  Ex. 
Doc.  ^o.  130,  Fifty-second  Congress,  second  session.  (See  also  Ap- 
pendix U  8.) 

WESTERN   RIVERS. 

IMPROVEMENT  OP  CERTAIN  RIVERS  AND  WATERWAYS  IN  LOUISIANAy 
TEXAS,  ARKANSAS,  MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO 
MISSISSIPPI  RIVER;  WATER  GAUGES  ON  MISSISSIPPI  RIVER  AND 
PRINCIPAL  TRIBUTARIES. 

This  district  was  in  the  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  C.  B.  Comstoek,  Corps  of  Engineers. 

1.  Red  River,  Louisiana  and  Arkansas. — ^This  improvement  was  be- 
gun in  1828,  and  appropriations  aggregating  $535,765.50  were  made 
between  1828  and  1852.  Between  1841  and  1852  no  appropriation  was 
made,  and  a  longer  interval  elapsed  between  1852  and  1872,  during 
which  the  results  of  former  work  were  lost. 

The  present  improvement  commenced  in  1872,  at  which  time  the 
upper  river  was  closed  by  the  gi^eat  raft,  extending  from  Carolina 
Bluffs,  33  miles  above  Slireveport,  La.,  upstream  32  miles  to  within  4 
miles  of  the  Louisiana  and  Arkansas  line,  and  added  to  by  each  flood. 
The  falls  at  Alexandria  were  imx>a8sable  at  low  stages.  Navigation  was 
affected  seriously  by  the  gradual  enlargement  of  Tones  Bayou  Outlet, 
19  miles  below  Shreveport,  which  depleted  the  main  channel;  and  the 
river  was  obstructed  by  snags,  sunken  logs,  wrecks,  and  leaning  trees 
throughout  its  entire  length. 

The  project  of  1872  contemplated  removing  the  great  raft  and  dosing 
Tones  Bayou.  Subsequently  it  was  enlarged  to  include  the  removal 
of  jams,  snags,  wrecks,  leaning  timber,  etc. :  opening  and  enlaS'ging  the 
channel  through  the  falls  at  Alexandria,  La.;  deepening  shoal  places, 
and  closing  outlets  and  constructing  and  repairing  levees  to  confine  the 
river  to  the  adopted  channel,  in  order  to  improve  and  keep  navigation 
open  from  Fulton,  Ark.,  to  the  head  of  At<'.hafalaya  River,  Louisiana,  a 
distance  of  507  miles.  Also  to  protect  the  banks  at  Alexandria  and 
Shrevei)ort  from  erosion,  and  to  make  a  thorough  and  comprehensive 
survey  on  which  to  base  plans  and  estimates  for  permanent  improve- 
ment. 

The  amount  expended  from  1872  to  June  30,  1892,  was  $987,413.99 
(including  outstanding  liabilities  of  $107.12),  resulting  in  great  benefit 
to  navigation.  A  channel  was  cleared  through  the  great  raft  in  1873, 
opening  to  navigation  188  miles  of  river  between  Shrevei>ort  and  Ful- 
ton, and,  at  high  stages,  about  138  miles  above  Fulton,  and  subsequent 
operations,  aided  by  the  (current,  secured  a  greater  width  and  depth 
throughout  the  raft  region,  with  a  channel  way  constantly  widening 
and  scouring,  from  which  little  water  is  diverted  except  at  flood  stages; 
the  low- water  line  having  fallen  more  than  15  feet  at  head  of  the  raft, 
diminishing  to  about  3  feet  at  Slireveport,  while  a  similar  reduction 
has  been  going  on  in  the  river  below.  Moderate  estimates,  made  in 
1872,  showed  that  the  removal  of  the  raft  alone  resulted  in  an  annual 
saving  of  at  least  $150,000  to  the  planting  interest  above,  besides  re- 
lieving to  a  great  extent  not  less  than  25,000  acres  of  productive  lands 
from  overflow.  The  removal  of  obstructions  from  the  channel,  clearing 
the  banks,  and  prompt  breaking  of  all  jams  and  keeping  the  drift  in 
motion  during  high  water,  have  prevented  renewal  of  the  raft  No 
work  for  the  closure  of  Tones  Bayou  has  been  done  since  18&2,  when 
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the  dam  under  construction  was  destroyed.  That  outlet,  however,  is 
tilling  up  gradually  with  drift,  which,  in  connection  witli  the  work  done 
in  the  old  raft  region  above  and  in  the  narrow  river  below,  has  caused 
the  main  channel  to  widen  and  scour  until  not  less  than  two-thirds  of 
the  flood  water  is  carried  by  Ked  River,  where  twenty  years  ago  three- 
quarters  escaped  through  Tones  Bayou  or  over  the  banks  into  Bayou 
Pierre.  The  rock  excavation  and  dam  at  the  falls  of  Alexandria,  com- 
pleted in  1885,  increased  the  period  of  navigation  about  two  months, 
and  as  a  general  thing  permitted  boats  to  pass  the  falls  the  year  round, 
though  with  difficulty  at  low  stages.  The  dam  and  training  wall,  built 
in  1884-'85,  for  protecting  the  bank  at  Alexandria,  accomplished  the 
pui^pose  for  which  intended.  The  removal  of  snags  and  clearing  the 
banks  for  the  general  improvement  of  the  river  were  not  begun  until 
1878,  but  since  1885  operations  were  confined  chiefly  to  that  class  of 
work,  reducing  the  danger  of  navigation- from  an  average  of  about  four 
steamboat  wrecks  a  year  to  one  in  over  thi'ee  years.  The  Sale  and 
Murphy  Outlet,  at  head  of  the  old  raft,  was  closed  in  1891  with  a  heavy 
earthen  dam,  which  resisted  the  unprecedented  flood  of  1892  without 
sustaining  serious  damage  and  caused  the  channel  of  the  river  through 
the  old  raft  region  to  scour  rapidly.  The  survey  of  the  river  was  car- 
ried from  Fulton,  Ark.,  to  the  mouth,  and  checked  by  a  line  of  precise 
level  from  Delta  to  Shreveport,  La.,  connecting  it  with  the  Mississippi 
and  continuing  down  Eed  River  from  Shreveport  to  the  mouth. 

In  the  past  fiscal  year  the  removal  of  obstructions  by  means  of  snag- 
boats  was  continued  with  benefit  to  navigation  at  all  stages,  and  es- 
pecially at  seasons  of  low  water.  The  river  from  Fulton,  Ark.,  to 
mouth  of  Black  River  was  worked  over  thoroughly  twice,  and  the  most 
obstructed  portions  were  worked  over  after  each  rise  and  fall,  reducing 
the  risks  to  a  minimum  and  enabling  steamboats  to  make  regular  trips 
without  hindrance.  At  Alexandria,  La.,  10,242  cubic  yards  of  rock 
was  dredged  frpm  the  channel  at  the  Upper  Falls,  improving  that  dif- 
ficult piece  of  navigation  and  leaving  only  a  small  amount  of  dredging 
to  be  done  to  l!nake  it  safe.  The  material  excavated  was  trans[X)rted 
to  Alexandria,  and  the  greater  portion  used  in  revetting  the  caving 
bank  at  the  town  front,  which  had  been  graded  in  advance;  there- 
maindet  of  the  material  was  used  in  strengthening  the  crib  dike  built 
in  1884-'85  and  for  commencing  a  dike  at  foot  of  Beauregard  street. 
For  confining  the  river  to  the  adopted  channel,  273,385  cubic  yards  of 
levees  was  built  by  the  United  States  during  the  year,  which  inci- 
dentally will  protect  valuable  lands  from  overflow,  in  conjunction  with 
a  much  larger  amount  of  levee  work  done  by  the  State  of  Louisiana 
and  parish  levee  boards.  Field  work  of  the  survey  was  limited  to  con- 
necting high- water  marks  with  the  main  line  of  levels  and  established 
benches,  gauge  observations,  and  examinations  of  local  obstructions, 
cut-offs,  outlets,  levees,  etc.  At  the  office  the  construction  of  maps 
from  information  alreaay  obtained  was  continued  during  the  year. 

The  amounts  expended  during  the  year  were: 

For  general  improyement $31,486.25 

For  work  at  Alexandria 12,617.61 

For  Little  River  from  Scopiui  Cut-off  to  Knox  Point 1, 147. 68 

For  construction  of  levees 42, 442. 46 

For  survey  of  Red  River 12,872.59 

For  Sale  and  Murphy  Outlet 8.88 

For  Cypress  Bayou,  etc 59.45 

Total 90,634.92 
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Jnly  1,  1892,  balance  unexpended $42,693.13 

Amount  appropriated  by  act  approved  July  13,  1892 145, 000. 00 

Received  from  sales  of  property  to  other  work 13. 83 

187,  706. 96 
June  30,  1893,  amount  expended  during  fiscal  year 90, 634. 92 

July  1,  1893,  balance  unexpended 97,072.04 

July  1,  1893,  outstanding  liabilities $1,676.32 

July  1,  1893,  amount  covered  by  uncompleted  contracts. « 4, 979.30 

6,655.t2 

July  1,  1893,  balance  available 90,416.42 

(  Amountthatcanbeprofitablyexpendedinfiscaly6arendingJuno30,1895  800, 000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 

(See  Appendix  V  1.) 

2,  Red  River  above  Fulton,  ArTc. — The  project  for  this  improvement, 
adopted  in  188G,  contemplated  removing  snags,  drift,  etc.,  above  Ful- 
ton, Ark.,  to  the  mouth  of  Kiamichi  liiver,  Indian  Territory,  about 
138  miles  to,  give  reasonably  safe  navigation  at  high  and  medium 
stages. 

The  amount  expended  to  June  30, 1892,  was  $11,779.26,  with  which  a 
small  hand-propelled  snag  boat  was  built  and  employed  in  the  fiscal 
years  1888  and  1889  in  removing  obstructions.  In  the  fiscal  year  1891 
the  snag  bo«at  was  sold  to  tlie  work  of  improving  Red  River,  Louisiana, 
and  Arkansas,  for  $1,500,  and  the  proceeds  of  tlie  salo^  with  the  appro- 
priation of  1890,\^ere  applied  to  going  over  the  work  and  removing 
snags,  drift,  and  leaning  trees,  practically  completing  the  project  for 
safe  navigation  at  high  stages. 

Under  the  act  of  1892  the  largest  sna^  boat  belonging  to  the  improve- 
ment of  Red  River,  Louisiana  and  Arkansas,  was  employed  in  remov- 
ing obstructions  to  navigation  from  January  1  to  March  11, 1893.  It 
was  found  that  great  improvement  in  depth  of  channd  had  obtained 
by  scour  since  the  last  work  was  done  in  February,  1891,  and,  although 
the  stages  were  near  extreme  low  water,  the  snag  boat,  36  feet  beam 
and  drawing  30  inches,  crossed  the  bars  without  difficulty..  Work  was 
carried  from  Fulton  to  the  mouth  of  Kiamichi  River,  and  consisted  of 
clearing  a  safe  low-water  channel  for  the  passage  of  the  snag  boat, 
which  will  widen  and  scour,  that  being  all  that  could  be  done  with  the 
amount  available. 

Unless  a  single  appropriation  of  $10,000  is  granted  for  this  part  of 
Red  River,  to  permit  the  systematic  clearing  of  the  banks  and  channel 
without  interruption,  no  further  work  is  recommended  for  the  present. 
This  amount  could  be  expended  advantageously  for  clearing  banks  of 
caving  and  sliding  trees,  to  stop  accumulations  of  drift,  and  in  contin- 
uing the  removal  of  sunken  logs  to  permit  the  bottom  to  scour,  and 
such  work  would  benefit  navigation  below  Fulton  also  by  lessening  the 
source  of  drift. 

July  1,  1892,  balance  nncxprnded $220.74 

Amount  approi)riatc(l  by  act  approved  July  13, 1892 8,500.00 

8,720.74 
June  30, 1893,  amount  expended  during  fiscal  year 8,428.09 

July  1,  1803,  balance  unexpended 292.65 

July  i,  1893,  outstanding  liabilities L29 

July  1,  1893^  balauco  available 291.96 
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(  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  $10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  2.) 

3»  Ouachita  and  Blacic  rivers,  ArJcansas  and  Louisiana. — The  iraprove- 
ment  of  Ouachita  liiver  commenced  in  1871.  Black  River,  the  connect- 
ing stream  between  Oua(!hita  and  lied  rivers,  was  added  under  the  same 
head  of  approi)riation  i)y  the  act  of  1884.  The  original  project  contem- 
plated improvement  by  a  system  of  locks  and  dams,  but  was  abandoned 
on  account  of  its  cost  as  compared  with  the  amount  of  commerce  then 
reported.  The  present  project  contemplates  removing  snags,  logs, 
w  recks,  leaning  timber,  etc.,  and  the  improvement  of  shoal  places  be- 
tween Camden,  Ark.,  and  the  mouth  of  Black  River,  a  di»tance  of  341 
miles.  No  estimate  of  cost  is  given,  as  the  nature  of  the  work  requires 
that  it  be  continuous. 

The  total  amount  expended  to  June  30,  1892  (including  outstanding 
liabilities  of  $13.17),  was  $340,403.84,  of  which  $220,875.97  was  applied 
to  operations  under  the  project  of  1874.  An  iron-hull  snag  boat  was 
purchased  in  1875  and  repaired  with  a  new  steel  bottom  in  1880,  and  a 
small  wooden  snag  boat  was  purchased  in  1888.  From  1875  to  the  end 
of  the  fiscal  year  1892  operations  were  carried  on  whenever  funds  were 
available,  and  consisted  chiefly  of  the  removal  of  wrecks,  snags,  logs, 
and  tree  slides  from  the  channel,  and  cutting  leaning  timber,  though  an 
increased  depth  was  obtained  at  some  of  the  shoals  by  building  stone 
and  brush  wing  dams. 

In  the  past  fiscal  year  the  snag  boat  Wagner  worked  over  Lower 
Ouachita  and  Black  River,  and  by  the  removal  of  obstructions  improved 
navigation  greatly  between  Monroe,  La.,  and  the  mouth  of  Black  River. 
A  choi)ping  party  worked  from  Monroe  to  the  Arkansas  State  line,  put- 
ting that  "stretch  of  river  in  fairly  good  condition  for  navigation  at 
stages  when  boats  can  run.  The  work  will  be  resumed  as  soon  as  pos- 
sible, to  remove  obstructions  brought  in  by  the  recent  flood. 

Since  the  project  for  locks  and  danjs  was  abandoned  three  examina- 
tions have  been  ordered  and  made  with  a  view  to  slack-water  naviga- 
tion, the  last  in  1889,  and  the  reports  on  all  agree  that  work  should 
continue  under  the  adopted  project  until  an  increase  of  trade  is  devel- 
oped suflBcient  to  justify  a  large  expenditure  for  permanent  improve- 
ment. 

July  1, 1892,  balance  unexpended $2,049.33 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

42,  049. 33 
June  30^  1893,  amount  expended  during  fiscal  year 11, 473. 35 

July  1, 1893,  balance  unexpended '. 30,575.98 

July  1, 1893,  outstanding  liabilities 14.92 

July  1, 1893,  balance  available 30,561.06 

Amount  that  can  be  profitably  exx^nded  in  fiscal  year  ending  JuueSO,  1895  186, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  3.) 

4.  Bayous  D^Arbonne  and  Comeyj  Louisiana, — The  project  for  this 
improvement  was  adopted  in  1884,  and  contemplated  removing  snags, 
logs,  wrecks,  leaning  timber,  etc.,  obstructing  navigation  from  Stein 
Bluff,  on  the  Com^  Branch,  to  the  mouth  of  D'Arbonne,  42J  miles, 
at  an  estimated  cost  of  $15,000.    The  river  and  harbor  act  of  1892  re- 
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quired  that  operations  be  extended  above  Stein  Bluff  to  the  bead  of 
navigation  on  Bayou  Corney,  a  distance  of  about  16J  miles.  The  esti- 
mated cost  of  removing  obstructions  to  navigation  in  the  latter  stretch 
is  $7,000. 

The  amount  expended  to  June  30,  1892,  was  $10,874.94.  Before  the 
improvement  commenced  the  bayou  was  navigable  from  six  to  seven 
months  of  the  year.  The  work  extended  the  period  of  navigation  fully 
one  month,  enabled  boats  of  double  the  cai)acity  to  make  quicker  time 
than  those  used  formerly,  with  greater  safety,  reduced  freight  rates 
one-half,  and  extended  navigation  16J  miles  up  the  Corney  Branch. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1893,  on 
account  of  the  limited  period  of  low  water. 

The  work  is  not  permanent,  as  new  obstructions  are  brought  into  the 
stream  from  time  to  time,  but  it  is  believed  that  with  the  funds  now 
available,  $1,000  less  than  the  estimate,  the  work  below  Stein  Bluff  can 
be  completed  so  as  not  to  need  further  attention  for  several  years.  To 
complete  the  work  to  Cobb  Landing,  the  head  of  navigation  on  Bayou 
Corney,  it  is  estimated  will  cost  $6,000. 

July  1,1892,  balance  unexpended $125.06 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

4,125.06 
July  1, 1893,  balance  unexpended 4,125.06 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  9^  1S&$. 

(See  Appendix  V  4.) 

5.  Bayou  Bartliolomew^  Louisiana  and  Arkansas. — ^This  improvement 
commenced  in  1881,  the  project  contemplating  the  removal  of  snags, 
logs,  wrecks,  leaning  timber,  etc.,  obstructing  navigation  between 
Baxter,  Ark.,  and  the  mouth,  about  150  miles. 

The  amount  expended  to  June  30, 1892,  was  $32,651.90.  Operations 
extended  over  the  entire  portion  of  the  bayou  included  in  the  project, 
and  some  of  the  most  obstructed  parts  were  worked  over  two  and  three 
times,  but  not  thoroughly  in  two  seasons,  as  projected.  However,  the 
work  performed  at  intervals  has  benefited  navigation  to  a  great  ex- 
tent. Before  the  improvement  commenced  the  average  duration  of  the 
navigable  season  was  three  months;  now  there  is  better  navigation  for 
about  six  months  and  boats  of  double  the  capacity  make  &ips  with 
greater  safety  in  half  the  time,  and  rates  of  freight  are  reported  to 
have  been  reduced  50  per  cent. 

Nothing  was  done  during  the  past  fiscal  year  on  account  of  the  lim- 
ited period  of  low  water,  but  it  is  intended  to  resume  work  with  a  large 
party  as  soon  as  practicable. 

July  1, 1892,  balance  unexpended $848.10 

Amount  appropriated  by  act  approved  July  13,  1892 6,000.00 

6,348.10 

July  1,  1893,  balance  unexpended 6,348. 10 

July  1,  1893,  outstanding  liabilities ,92 

July  1,  1893,  balance  available 6,347.18 

Amount  that  can  bo  profitably  expended  in  fiscal  yearending  Juuo30,1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  l^CS  and  18G7  and  of  sundry  oivU  act  of  March  3, 1883. 

(See  Appendix  V  6.) 
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6,  Bceuf  RiveVy  Louisiana, — The  project  for  improving  tbis  bayoa  was 
adopted  in  1881,  and  contemplated  removing  snags,  logs,  leaning  tim- 
ber, etc.,  obstructing  navigation  between  Wallace  Landing  and  the 
mouth,  about  152  miles.  Three  outlets  near  Point  Jefferson,  La.,  were 
examined  in  1884,  and  their  closure  recommended. 

The  amount  expended  to  June  30,  1892,  was  $30,695.07,  enabling 
steamboats  to  run  to  Point  Jefferson,  19  miles  below  Wallace  Landing, 
during  high  stages,  with  safety,  and  below  the  Vicksburg  and  Shreve- 
port  railroad  bridge  navigation  is  safe  at  any  stage  high  enough  to  per- 
mit boats  to  cross  the  bars.  The  three  outlets  were  closed  as  securely 
as  possible  with  the  means  available  in  1887  and  1888,  and  the  work 
gave  immediate  benefit  to  navigation  by  confining  the  flow  to  its  natu- 
ral direction  and  scouring  the  bars  below,  but  the  dams  were  destroyed 
during  the  overflow  from  the  Mississippi  Eiver  in  the  spring  of  1890. 
It  is  essential  that  they  be  rebuilt  if  navigation  in  the  bayou  is  to  be 
maintained.    The  estimated  cost  of  this  work  is  $30,000. 

Ko  work  was  done  the  past  fiscal  year  on  account  of  the  limited  low- 
water  season,  but  the  funds  available  will  be  expended  for  the  removal 
of  obstructions  to  navigation  as  soon  as  the  water  falls  sufBciently. 

Jnly  1, 1892,  balance  unexpended $304.93 

Amount  appropriated  by  act  approved  July  13, 1892 10, 000. 00 

10, 304. 93 
June  30, 1893,  amount  expended  during  fiscal  year 144. 90 

July  1, 1893, balance  unexpended 10,160.03 

July  1, 1893,  outstanding  liabilities 22.54 

July  1, 1893,balance  available 10,137.49 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  6.) 

7.  Terisas  Eiver  and  Bayou  Ma^on^  Louisiana. — ^The  project  for  im- 
proving Tensas  Eiver  was  adopted  in  1881,  and  contemplated  removing 
snags,  logs,  and  leaning  timber  obstructing  navigation  between  Dallas 
and  its  mouth,  about  IM  miles,  at  an  estimated  cost  of  $23,000.  £ayoa 
Mafon,  a  tribut'ary,  was  added  under  the  same  head  of  appropriation 
by  act  of  1884,  and  the  project  contemplated  removing  the  same  class 
of  obstructions  between  Floyd  and  its  mouth,  about  98  miles,  at  an 
estimated  cost  of  $17,000. 

The  amount  expended  to  June  30,  1892,  was  $17,980.64,  of  which 
$7,529.25  had  been  applied  to  the  Tensas  and  $10,451.39  to  the  Ma9on. 
The  obstructions  were  removed  as  far  as  practicable  with  these  amounts, 
and  in  Bayou  Ma^on,  the  principal  commercial  branch,  had  resulted  in 
improved  navigation  so  as  to  shorten  the  timerof  steamboat  trips  twelve 
hoars. 

In  the  past  fiscal  year  a  chopping  party  worked  over  Bayou  Ma^on, 
from  Floyd  down  to  within  16  miles  of  its  mouth.  This  work  was  d!one 
thoroughly  and  at  a  low  stage  of  water,  when  the  majority  of  obstruc- 
tions were  visible.  It  reduced  the  risk  of  navigation  in  the  bayou  to  a 
minimum,  and  should  enable  boats  to  make  the  trip  to  Floyd  in  six  to 
eight  hours  less  time.  Lower  Tensas  lliver,  below  the  mouth  of  the 
3Ia^on,  needs  no  work  at  present,  and  the  balance  available  will  be 
applied  to  the  removal  of  obstructions  in  Upper  Tensas  as  soon  as  the 
water  MUl 
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New  obstructions  are  added  from  time  to  time,  but  it  is  believed  that 
with  the  balance  of  the  original  estimate  ($14,000),  in  one  appropria- 
tion, both  streams  can  be  cleared  of  obstructions  so  thoroughly  as  not 
to  need  further  attention  for  years. 

July  1, 1892,  balance  unexpended $3,019.36 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

8, 019. 36 
June  30,  1893,  amount  expended  during  fiscal  year 6,444.00 

July  1,  1893,  balance  unexpended 1,575.36 

July  1,  1893,  outstanding  liabilities .38 

July  1,  1893,  balance  available ^ 1,574.98 

{Amount  (estimated)  required  for  completion  of  existing  project 14, 000. 00 
Amount  that  can  be  ])ro(itably  expended  in  fiscal  year  eiidiufi;  June  30,1895    14, 000. 00 
Submitted  in  compliance  with  requirements  of  soctionA  2  of  river  and 
harbor  acts  of  18G6  and  1867  and  of  sundry  civil  act  of  March  3, 1^3. 

(See  Appendix  V  7.) 

8.  Big  Black  River,  Mississippi. — ^The  project  for  this  improvement 
contemplated  removing  snags,  logs,  leaning  timber,  etc.,  obstructing 
navigation  between  Cox  Ferry  and  the  mouth,  about  130  miles,  at  an 
estimated  cost  of  $32,000. 

The  first  appropriation,  by  a<;t  of  1884,  $5,000,  was  applied  to  remov- 
ing tlie  principal  obstructions  for  a  distance  of  76  miles  above  the 
mouth. 

The  next  appropriation,  by  act  of  1886,  contained  the  proviso  that 
no  part  of  the  appropriation  should  be  used  until  the  State  of  Mississippi 
caused  the  bridges  beh)w  the  Vicksburg  and  Meridian  Bailroad  to  be 
so  constructed  as  not  to  obstruct  navigation. 

The  act  of  1890  removed  the  restriction  contained  in  the  act  of  1886, 
and  in  1891  the  funds  w  ere  applied  to  work  between  Baldwin  and  Ivan- 
hoe  ferries,  a  distance  of  about  20  miles. 

No  work  has  been  done  since  June,  1891.  Tlie  funds  available  will 
be  applied  to  continuing  the  removal  of  leaning  timber  and  snags  as 
soon  as  the  water  reaches  a  low  stage. 

In  view  of  the  small  amount  of  commerce  to  be  benefited,  the  fact 
that  there  is  no  probability  of  an  increased  business  for  years  to  come, 
and  the  cost  of  maintaining  navigation  by  the  removal  of  obstructions 
added  every  year,  no  estimate  is  submitted  for  continuing  this  work. 

July  1,  1892,  balance  unexpended $348.77 

Amount  api)roi)riated  by  act  approved  July  13,  1892 5, 000. 00 

6,248.77 
June  30,  1893,  amount  expended  during  fiscal  year 1C2. 84 


July  1,  1893,  balance  unexpended 5,086. 

July  1,  1893,  outstanding  liabilities .96 

July  1,  1893,  balance  available 6^064.97 

(See  Appendix  V  8.) 

,9.  Yazoo  Biver,  Mississippi, — Work  in  this  river  was  begun  In  1873, 
and  the  project  (contemplated  removing  wrecks,  snags,  logs,  leaning 
timber,  etc.,  obstructing  navigation  the  entire  length  of  the  river.  New 
obstructions,  caused  by  floods,  sliding  and  caving  banks,  etc.,  are 
brought  into  the  river  every  year,  and  no  estimates  for  permaDent  im- 
l)roveiuent  are  given  on  this  account. 
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The  total  amount  expended  to  June  30, 1892,  was  $211,919.43,  part  of 
which  was  applied  to  constructing  the  snag  boat  Meigs,  the  purchase  of 
a  pumping  dredge,  and  to  the  survey  of  the  moutJi  and  lower  river. 
Prior  to  improvement  the  river  was  obstructed  by  a  large  number  of 
wrecks,  snags,  and  leaning  timber  that  limit^jd  the  period  of  navigation. 
Nine  of  the  steamboats  sunk  during  the  war  of  the  rebellion  were  re- 
moved by  contract  in  1873-'74,  and  snag  boats  have  oi>erated  since 
whenever  funds  were  available,  benefiting  low- water  navigation  greatly, 
and  keeping  the  river  in  navigable  condition  from  head  to  mouth  the 
year  round. 

In  the  past  fiscal  year  the  snag  boat  Meigs  was  employed  during  the 
low- water  season  in  removing  obstructions  from  the  channel,  and  did 
efiective  work,  putting  the  stream  in  good  navigable  condition,  but  as 
new  snags  and  tree  slides  are  brought  in  by  every  high  stage  of  water, 
operations  will  have  to  be  continu^  for  many  years. 

July  1,  1892,  balance  unexpended $3,080.57 

Amount  appropriated  by  act  approved  July  13,  18^ 20, 000. 00 

23, 080. 57 
June  30,  1893,  amount  expended  during  fiscal  year 11, 639. 15 

July  1,  1893,  balance  unexpended 11,441.42 

July  1,  1893,  outstanding  liabilities 19.82 

July  1,1893,  balance  available 11,421.60 

Amount  thatcau  be  profitably  expended  in  fiscal  year  ending  June30, 1895  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  9.) 

10.  Mouth  of  Yazoo  Elver,  Mississippi. — ^The  shifting  bar  at  mouth 
of  Yazoo  River  is  the  most  serious  obstruction  to  commerce,  and  boats 
that  could  navigate  the  principal  streams  of  the  Yazoo  Valley  system 
(about  800  miles)  without  hindrance  are  prevented  at  low  stages  from 
entering  or  leaving  without  lightering,  and  frequently  navigation  across 
the  bar  is  closed  altogether.  The  river  and  harbor  act  of  1890  directed 
a  survey  to  determine  in  what  manner  the  mouth  could  be  improved  to 
permit  free  passage  of  vessels  at  all  seasons  of  the  year,  and  to  include 
an  investigation  of  the  feasibility  and  advantage  of  making  a  new  out- 
let for  the  river  with  an  estimate  of  cost. 

The  report  on  this  survey  wa«  transmitted  to  Congress  and  printed 
as  House  Ex.  Doc.  !N"o.  125,  Fifty-second  Congress,  first  session  (also 
in  Appendix  V  10,  Annual  Report,  Chief  of  Engineers,  1892).  The 
improvement  therein  proposed  contemplates  the  formation  of  a  new 
outlet  from  the  former  mouth  of  Yazoo  on  Old  River,  through  the  deep 
water  in  Old  River,  across  the  low  lands  between  Long  and  Bamett 
lakes  to  Lake  Centennial,  around  the  head  of  De  Soto  Island,  along  the 
front  of  Vicksburg,  entering  Mississippi  River  on  the  channel  side  at 
Kleinston.    Tlie  cost  of  the  work  required  was  estimated  at  $1,500,000. 

The  river  and  harbor  act  of  1892  appropriated  $75,000  for  commenc- 
ing work  under  the  foregoing  project,  to  be  applied  to  obtaining  and 
clearing  and  grubbing  the  right  of  way  for  the  proposed  land  cut,  and 
to  include  necessary  borings  and  gaugings.  During  the  year  survey 
and  location  of  trial  and  final  lines  for  the  canal  were  made.  All  the 
field  work  has  been  plotted  and  the  maps  will  be  finished  soon.  The 
precise  levels  were  completed  and  were  being  checked  at  the  close  of 
the'year,  and  most  of  the  discharge  observations  had  been  computed. 
High  stages  of  water  prevented  making  borings  along  the  line  of  canal« 
but  it  is  intended  to  make  them  as  soon  as  the  river  falls  sufficiently^ 
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a/fber  which  the  right  of  way  will  be  purchased  and  cleared  and  grubbed 
preparatory  to  excavation. 

Amount  appropriated  by  act  approved  July  13,  1892 $75, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 9, 419. 15 

July  1,  1893;  balance  unexpended 65,580.% 

Julyl,  1893,  outstanding  liabilities 3.27 

July  1,1893,  balance  available 05,577.58 

^Amount  (estimated)  required  for  completion  of  existing  project 1, 125,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1895 1,126,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  10.) 

11.  Tchnla  Lake^  Mississippi, — This  work  commenced  in  1881,  and 
the  project  contemplated  removing  snags,  logs,  leaning  timber,  etc., 
obstructing  navigation,  to  permit  light-draft  boats  to  enter  the  lake 
earlier  in  the  season. 

The  amount  expended  to  June  30, 1892,  was  $14,970.59,  resulting  in 
clearing  the  greater  portion  of  the  leaning  timber  from  the  banks  and 
in  the  removal  of  the  main  obstructions  from  the  channel,  giving  greater 
ease  and  safety  to  the  passage  of  steamboats  through  the  lake;  biit  the 
period  of  navigation  was  not  prolonged,  owing  to  the  enlargement  of 
the  bars  in  the  lake. 

No  work  was  done  during  the  past  fiscal  year,  but  it  is  intended  to 
resume  the  removal  of  obstructions  to  navigation  as  soon  as  the  water 
falls  to  a  low  stage. 

By  the  expenditure  of  16,000  in  one  low- water  season  the  obstrac- 
tions  can  be  removed  so  thoroughly  as  not  to  need  further  attention 
for  years,  and  inexpensive  brush  or  pile  (lams  can  be  built  at  the  ban 
to  extend  the  period  of  navigation. 

July  1,  1892,  balance  unexpended $29.41 

Amount  appropriated  by  act  approved  July  13,  1892 8, 000. 00 

3, 029. 41 
June  30,  1893,  amount  expended  during  fiscal  year 83. 23 

July  1,  1893,  balance  unexpended 2, 946. 18 

July  1,  1893,  outstanding  liabilities 9.00 

July  1, 1893,  balance  available 2,937.18 


Amount  that  can  be  proiitably  expended  i  n  fiscal  year  ending  June  30, 1895      6^  000. 00 
Submitted  in  compliance  with  re(iuirem(^uts  of  sections  2  of  river'and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  11.) 

12.  Tallahatchee  River,  Minsissippi, — This  improvement  was  begun  in 
1879,  and  contemplated  removing  suaga,  sunken  logs,  and  leaning  tim- 
ber obstructing  low- water  navigation  below  the  mouth  of  Ooldwater 
Kiver  about  100  miles,  and  the  removal  of  a  wreck  in  the  channel  near 
the  mouth.  The  estimated  cost  of  the  work  was  140,000  if  completed 
in  two  seasons. 

The  amount  expended  to  June  30,  1892,  was  $37,481.48,  of  which 
$10,000  was  required  by  law  to  bo  expended  above  the  mouth  of  Ck>ld- 
water  (a  part  of  the  river  in  which  there  has  been  no  navigation  since 
the  wfir,  and  which  was  not  included  in  the  project).  The  work  done 
resulted  in  great  benefit  to  navigation  below  Sharkey  Landing,  a  dia- 
tance  of  about  65  miles,  enabling  steamboats  to  ran  to  that  plaoe  tlM 
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year  round,  while  before  tlie  improvement  commenced  there  wa«  navi- 
gation for  only  about  six  montlis  of  the  year.  Little  work  was  done 
above  Sharkey,  because  the  funds  were  not  sufllicient  and  because  until 
1890  the  steamboat  interest  reported  that  boats  would  not  run  above 
that  landing,  except  to  make  occasional  trips  at  high  stages,  when 
navigation  was  as  good  and  about  as  safe  as  in  the  lower  river.  No 
benetit  was  derived  from  the  work  done  in  1880,  1881,  and  1882  above 
the  mouth  of  Coldwater  to  Batesville,  required  by  the  appropriation 
acts,  for  the  reason  that  there  has  been  no  trade  in  that  part  of  the 
stream. 

In  the  past  fiscal  year  the  snag  boat  Meigs  was  employed  for  seven 
"weeks  in  removing  obstructions  to  navigation.  The  river  below  Shar- 
key Landing  was  put  in  good  navigable  condition,  after  which  opera- 
tions were  carried  up  to  mouth  of  Coldwater  Eiver  with  considerable 
benefit  to  navigation  of  that  stretch  of  river. 

The  original  estintates  contemplated  completing  this  work  in  two 
consecutive  seasons  at  a  cost  of  $40,000,  but  the  total  amount  appro- 
priated in  fourteen  years  is  only  $42,500,  of  which  the  law  required 
$10,000  to  be  expended  in  a  part  of  the  river  not  included  in  the  proj- 
ect. New  obstructions  are  added  every  year  by  sliding  and  caving 
banks,  and  the  shifting  and  scouring  of  the  channel  exposes  others  or 
lodges  them  upon  the  bars.  The  sum  of  $10,000  can  be  expended 
profitably  in  one  season  of  low  water,  and  result  in  permanent  benefit 
to  navigation. 

July  1, 1892,  balance  anezpendcd $18.52 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

5, 018. 52 
June  30, 1893,  amount  expended  during  fiscal  year 4,071.08 

July  1, 1893,  balance  unexpended 947.44 

July  1, 1893,  outstanding  liabilities 17.50 

July  1, 1893, balance  available 929.94 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1895    10, 000. 00' 
V  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  12.) 

13.  Steele  cmd  Washington  bayous^  Mississippi. — The  improvement  of 
Steele  Bayou  commenced  under  the  act  of  1884.  Washington  Bayou, 
about  7  miles  long,  which  connects  Steele  Bayou  with  Lake  Washington, 
was  added  by  act  of  1886.  The  project  contemplates  removing  snags, 
stumps,  drift,  and  leaning  timber  to  improve  high-water  navigation. 

The  amount  expended  to  June  30,  1892,  was  $9,987.33,  with  whicli 
Steele  Bayou  was  worked  over  twice  from  its  source  in  Swan  Lake  to 
its  mouth,  and  the  obstructions  in  Washington  Bayou  were  removed  in 
1886.  This  work  resulted  in  greater  ease  and  safety  to  steamboat  navi- 
gation at  high  stages,  but  was  by  no  means  thorough,  on  accouut  of  the 
small  amounts  appropriated: 

!No  work  was  done  in  the  past  fiscal  year. 

Steamboat  navigation  in  this  stream  was  not  commenced  until  1879, 
and  since  the  construction  of  a  railroad  through  the  country  in  1884  it 
has  fallen  off  until  for  several  years  the  trade  has  amounted  to  little 
or  nothing.  The  stream  is  navigable  only  when  the  Mississippi  is  high 
enough  to  fill  the  lower  portion  with  backwater,  and  owing  to  the  un- 
certainty of  steamboat  transportation  there  is  no  probability  that  the 
trade  will  revive.  In  view  of  the  foregoing,  no  recommendation  is 
made  for  continaing  the  work. 


• 
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July  1,  1892,  balance  unoxpeiided $12. 67 

Amount  appropri ated  by  act  approved  July  13,  1892 2, 500. 00 

2,512.67 
June  30,  1893,  amount  expended  during  fiscal  year 69. 10 

July  1,  1893,  balance  unexpended 2, 443. 57 

July  1,  1893,  outstanding  liabilities .31 

July  1,  1893,  balance  available 2,443.26 

(See  Appendix  V  13.) 

14.  Big  Sunflower  Elver,  Missi^mjypi. — ^Work  in  this  river  commenced 
in  1879.  The  project  contemphited  building  wing  dams  to  scoar  a  chan- 
nel about  40  inches  deep  at  the  bars,  and  the  removal  of  snags,  sunken 
logs,  and  leaning  timber  obstructing  navigation. 

The  amount  expended  to  June  30, 1892,  was  $56,935.11.  Operations 
during  the  fourteen  years  extended  over  the  navigable  part  of  the  river 
from  Clarksdale  to  the  mouth,  though  little  has  been  done  above  Fai- 
Ronia  since  1882,  for  the  reason  that  it  would  have  resulted  in  no  benefit 
to  commerce  or  navigation  to  clear  the  upper  river  and  allow  the  lower 
portion  to  remain  obstructed,  the  amounts  appropriated  at  irregular 
intervals  having  been  too  small  to  permit  work  over  the  whole  river. 
To  obtain  the  greatest  benefit  with  the  means  available,  it  has  been  the 
endeavor  to  keep  the  lower  river  open  the  year  round  and  to  extend 
navigation  higher  as  the  work  progresses.  Steamboat  men  report  that 
before  the  improvement  commenced  the  river  was  navigable  for  very 
light  boats  about  six  months  of  the  year;  now  it  is  navigable  to  Wood- 
burn  the  year  round,  but  difficult  and  dangerous  at  low  stages  on 
account  of  shoals,  snags,  and  sunken  logs.  Larger  boats  are  used  and 
make  the  round  trip  from  Yicksburg  (about  180  miles  and  return)  in 
five  days,  while  before  the  improvement  it  was  unusual  for  a  boat  to 
make  the  trip  under  eight  days.  Freight  rat-es  are  reported  to  be  50 
per  cent  less.  The  lands  along  the  river  are  being  cleared  and  settled 
rapidly  of  late  years,  which  is  attributed  in  part  to  the  improved  navi- 
gation. 

In  the  past  fiscal  year  the  snag  boat  Meigs  w^orked  fifty-one  days  be- 
tween the  mouth  and  Faisonia  and  removed  a  large  number  of  the 
obstructions  to  navigation. 

As  new  obstructions  are  added  from  time  to  time,  it  is  impracticable 
to  give  a  definite  estimate  for  permanent  improvement,  but  an  appro- 
priation of  $20,000  can  be  expended  profitably  in  one  season  of  low 
water  for  improving  and  extending  navigation  of  this  stream,  and  will 
result  in  greater  benefit  and  work  of  a  more  lasting  character  than  can 
be  obtained  with  a  larger  sum  in  small  allotments  at  intermittent 
periods. 

July  1,  1892,  balance  nnexpended $64.89 

Amount  appro^ir iatod  by  act  approved  July  13,  1892 5, 000. 00 

5,064.89 
June  30,  1893,  amoun t  expended  during  fiscal  year 4, 367.  tJO 

July  1,  1S93,  balance  un("Xi)ond<Hl 697.09 

July  1,  1893,  outstanding  liabilities 24.05 

July  1,  1893,  balance  available 673.04 

Amounttbatcan  beprotitnblypxpondrd  in  fiscal  y<Mir('ndinj^June30ylS95    20,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1806  and  1867  and  of  sundry  civil  act  of  Maroh  3,  1893. 

(See  Appendix  V  14.) 
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15,  Big  Hatchee  River,  TenyicHsee. — This  work  cornmenced  in  1880. 
The  project  contemplated  removing  lo^s,  snags,  leanini^  timber,  etc.,  to 
render  the  river  navig:able  tor  light-draft  boats  throughout  the  year 
from  the  mouth  to  Bolivar,  Tenn.,  about  240  miles. 

Before  work  commenced  navigation  was  virtually  suspended  by  the 
obstructions.  The  amount  expended  to  June  30,  1892,  was  $20,821.52, 
rendering  the  stream  navigable  for  light  boats  fiom  seven  to  nine 
months  of  the  year. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1803,  as 
there  was  no  boat  that  could  be  spared  for  the  purpose,  and  the  amount 
of  funds  available  was  too  small  to  ])urcha8e  or  hire  a  suitable  vessel. 

The  small  amount  of  commerce  to  be  benefited  is  not  conmiensurate 
with  the  cost  of  continuing  this  improvement,  and  it  is  not  believed  that 
an  additional  appropriation  can  be  expended  protitably. 

July  1,1892,  balance  nnexpeiidod $2,178.48 

Amount  appropriated  by  act  approved  July  13, 1892 3, 500. 00 

5, 678. 48 
July  1, 1893,  outstanding  liabilities 2. 56 

July  1, 1893, balance  available 5,675.92 

See  Appendix  V  15.) 

16,  Forked  Deer  River,  Tennessee, — Work  in  South  Fork  of  this  river 
commenced  in  1883.  The  act  of  1888  added  North  Fork  and  main 
river  under  the  general  head  of  improving  Forked  Deer  Eiver.  The 
project  contemplated  removing  snags,  logs,  leaning  timber,  et<;.,  ob- 
stmcting  navigation  in  South  Fork  below  Jackson,  North  Fork  below 
Dyersburg,  and  the  main  stream  from  the  forks  to  the  Mississippi 

The  amounts  expended  to  June  30, 1892,  were  $12,500  for  South  Fork 
and  $9,496.25  for  North  Fork  and  the  main  river.  With  these  expend- 
itures the  two  forks  were  put  in  fairly  good  navigable  condition,  and 
the  removal  of  obstructions  from  the  main  stream  enabled  small  boats  to 
navigate  it  with  greater  ease  and  safety  for  a  period  of  about  eight  months 
during  the  fiscal  year  1892.  Navigation  of  South  Fork  is  carried  on  by 
flatboats,  and  before  the  improvement  commenced  about  one  boat  in 
three  was  lost  on  account  of  the  obstructions;  now  they  make  the  trip 
in  comparative  safety  and  at  less  cost.  The  work  in  North  Fork  en- 
abled boats  to  run  at  a  stage  3  feet  lower  than  formerly. 

The  aet  of  1892  provided  $3,000  for  "completing  improvement''  of 
North  Fork  and  the  main  river,  but  no  work  was  done  in  the  past  fiscal 
year,  as  no  boat  could  be  spared  for  the  purpose,  and  the  amount  of 
liinds  available  was  not  sufficient  to  permit  the  purchase  or  hire  of  a 
suitable  vessel.  As  soon  as  one  of  the  snagli^oats  of  the  district  can 
be  spared  the  work  will  be  completed. 

In  view  of  the  limited  commerce  to  be  benefited,  it  is  not  believed 
that  any  further  appropriation  can  be  expended  profitably. 

July  1, 1892,  balance  unexpended $3. 75 

Amount  appropriated  by  act  approved  July  13, 1892 3, 000. 00 

3, 003. 75 
June  30, 1893,  amount  expended  during  fiscal  year 3. 75 

July  1, 1893,  balance  unexpended 3,000.00 

July  1, 1893,  outstanding  liabilities 1. 20 

July  1, 1893,  balance  available 2,998.80 

(See  Appendix  V  16.) 

17,  Water  gauges  an  Mississippi  River  and  its  principal  tributaries, — 
These  gauges  were  designed  to  secure  information  from  continuous 
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rocords,  with  a  view  t^  protecting  alluvial  lands  against  overflow,  improv- 
ing navigation,  and  giving  correct  reports  of  tlie  stages  of  water,  for  the 
benefit  o!'  river  men  and  planters,  and  their  establishment  and  the 
maintenance  of  daily  observations  was  enjoined  upon  the  Secretary  of 
War  by  joint  resolution  of  Congress,  approved  February  21,  1871. 
•  (Statutes  at  Large,  Yol.  16,  page  598.) 

The  amount  expended  to  June  30,  1892,  was  $92,205.73.  Nineteen 
gauges  were  established  originally,  and  under  the  portion  of  the  joint 
resolution  of  1871  authorizing  gauges  <'  at  such  other  places  as  the  Sec- 
retary of  War  may  deem  advisable,''  the  following  have  been  added, 
viz:  At  I^ashville,  Tenn.,  Cumberland  River,  in  1873;  Shreveport,  Da., 
Garland,  Ark.,  and  Fulton,  Ark.,  Red  River,  in  1890;  and  Donaldson- 
ville,  La.,  Mississippi  River,  in  1890.  The  gauge  at  Rock  Island,  111.,  was 
abandoned  in  1879,  and  the  one  at  Fort  Leavenworth,  Kans.,  in  1886^ 
but  a  record  at  the  latter  place  has  been  maintained  by  the  Missoun 
River  Commission. 

There  arc  now  22  gauges  maintained  under  this  work,  and^  in  addi- 
tion to  the  extensions  mentioned  above,  the  service  has  been  improved 
very  materially  of  late  years.  In  1881  bulletins  were  erected  at  the 
stations  on  the  Mississippi  for  the  purpose  of  giving  passing  steam- 
boats the  stage  of  water  and  indicating  whether  the  river  was  rising, 
stationary,  or  falling,  and  in  1890  these  were  replaced  by  ku^ger  bul- 
letins, and  the  old  (mes  repaired  and  used  in  extending  the  service  to 
the  tributaries.  Since  February  1, 1887,  the  gauges  have  been  read 
and  bulletins  i>osted  twice  a  day  to  secure  greater  uniformity  and  ac- 
curacy; formerly  they  were  read  only  once  a  day.  Records  of  the 
readings  have  been  published  by  the  Mississippi  River  Gommission  to 
the  end  of  the  calendar  year  1892. 

The  value  of  the  records  requires  that  they  shall  be  accurate  and 
continuous,  and  to  provide  for  this,  and  enlarge  and  perfect  the  service, 
a  permanent  indefinite  appropriation  was  made  by  section  6  of  river 
and  harbor  act  of  August  11, 1888. 

It  is  recommended  that  section  6  of  the  act  of  August  11, 1888,  be 
amended  to  grant  a  permanent  appropriation  of  such  amount  as  may 
be  necessary  to  do  the  work,  not  to  exceed  in  the  aggregate  for  each 
fis(jal  year  the  sum  of  $12,000.  That  amount  will  provide  for  mainte- 
nance and  perfection  of  the  system,  a  judicious  extension  of  the  service 
by  embracing  other  gauges  now  on  the  Lower  Mississippi  and  prin- 
cipal tributaries,  and  establishing  new  ones  at  such  places  as  may  be 
found  advisable;  thus  putting  the  gauges  under  one  management  and 
system  of  inspection  with  economy  and  advantage  to  the  entire  service; 
and  i)ermitting  gradual  Jevel  connections  with  a  common  reference 
plane,  to  give  greatest  value  to  the  records. 

As  the  work  at  St.  Paul,  Minn.,  consists  of  discharge  measurements 
during  operation  of  the  reservoirs  at  headwaters  of  the  Mississippi,  and 
as  it  is  a  dittcrent  class  of  work  without  connection  with  the  gauges  on 
the  lower  river  and  tributaries,  it  is  recommended  that  it  be  provided 
for  by  separate  appropriation. 

July  1,  181)2,  balance  inicxpciided $27.96 

iVmoimt  allot  t(;d  for  tiscal  year  eudiQg  Juno  30,  1893 B,  500. 00 

5,527.98 

June  30,  1893,  amount  expended  durinjy;  fiscal  year 6, 498. 17 


July  1,  1S03,  balance  unexpended  . 
July  1,  1S93,  ouUtanding  liabilitie 


20.81 

es 28.19 


July  1,  1893,  balance  available , *-•*«•  1.63 

(See  Appendix  V 17.) 
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18.  Survey  of  Cypress  Bayou  and  the  lalces  between  Jefferson,  Tex., 
and  Shreveportj  La. — This  survey  was  ordered  by  river  and  harbor  act 
of  September  19, 1890,  to  ascertain  wliether  the  navigation  of  the  bayou 
and  lakes  can  be  materially  and  permanently  improved  by  the  construc- 
tion of  locks  and  dams,  and,  if  found  practicable,  the  probable  cost 
thereof. 

The  original  estimates  for  the  survey  amounted  to  $12,000,  but  only 
$10,000  was  appropriated,  and  owing  to  this  insufficient  amount  and 
delays  by  high  water  the  work  was  not  completed.  A  report  was  sub- 
mitted by  Capt.  Willard,  the  local  engineer  in  charge,  February  6, 1892, 
stating  the  progress  made  in  the  conduct  of  the  survey,  and  tifie  neces- 
sity for  further  consideration  and- investigation  of  the  subject.  The 
river  and  harbor  act  of  July  13,  1892,  appropriated  J2,000  for  complet- 
ing the  survey,  which  has  been  done  during  the  i)ast  fiscal  year. 

The  plan  for  improving  the  lakes  and  bayous  between  Jefterson,  Tex., 
and  Shreveport,  La.,  contemplates  the  construction  of  a  dam,  with 
waste  weir  across  Sodo  Lake,  with  entrance  from  Ked  Eiver  through 
Cottonwood  Bayou  by  a  lock  with  double  gates,  at  an  estimated  cost  of 
$376,000.  But  as  the  plan  of  improving  Red  River  is  carried  out 
and  the  outlets  closed  along  its  right  bank,  the  water  supply  of  Cypress 
Bayou  and  the  lakes  will  be  limited  to  the  natural  drainage  of  their 
basin,  with  what  might  be  let  in  from  Red  River  through  Cottonwood 
Bayou^  or  through  sluices  near  by. 

In  view  of  the  limited  amount  of  commerce  to  be  benefited,  the  cost 
of  operating  and  maintenance,  and  the  fact  that  the  probable  life  of  the 
improvement  can  not  be  estimated,  it  is  doubtful  whether  the  work 
should  be  undertaken. 

■ 

July  1, 1892,  balance  nnoxpended $6.01 

Amount  appropriated  by  act  approved  July  13, 1892 2, 000. 00 

2, 006. 01 
June  30, 1893,  amount  eiipended  during  fiscal  year 1, 930. 34 

July  1, 1893,  balance  unexpended 75. 67 

July  1, 1893,  outstanding  liabiUties 16.72 

July  1, 1893,  balance  available 58.95 

(See  Appendix  V  18.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  BIVEE  AND  HABBOB 

ACT  APPBOVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13, 1892,  were  made  by  the  local  engineer,  Capt.  J.  H.  Wil- 
lard, Corps  of  Engineers,  and  reports  thereon  submitted  through  the 
division  engineer.  Col.  C.  B.Comstock,  Corps  of  Engineers. 

1.  Sulphur  River  from  its  mouth  to  Sulphur  Station.  Tex. — Capt. 
Willard  submitted  report  of  examination  under  date  of  May  16, 1893. 
He  considers  the  river  worthy  of  improvement  by  removing  snags  and 
other  obstructions,  with  perhaps  a  small  amount  of  dredging.  It  is  the 
opinion  of  the  division  engineer,  concurred  in  by  this  offtce,  that  this 
portion  of  the  river  is  worthy  of  improvement  to  a  small  extent,  by 
snagging,  by  the  General  Government.  Ko  survey  is  necessary  for 
preparation  of  project  and  estimate  of  cost  of  improvement.  (See  Ap- 
pendix V  19.) 

^.  Little  Biverj  Arkansas. — Capt.  Willard  submitted  report  of  ex- 
amination under  date  of  May  17, 1893.    It  is  his  opinion  and  that  of 
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the  division  eftginocr,roiiciirred  ill  by  this  office,  that  the  river  is  not 
worthy  of  iniproveiiieiit  by  the  United  States.    (See  Ai)peiidix  V  20.) 

3.  duachlfa  h*iver  abore  Camdoiy  Arl\ — Capt.  Wilhird  submitted  re- 
l>ort  of  examination  niuler  date  of  May  17,  1803.  It  is  his  opinion  and 
that  of  the  division  on«rineer,  conciuTed  in  by  this  office,  that  this  por- 
tion of  the  river  is  not  worthy  of  improvement  by  the  General  Govern- 
ment.   (See  Appendix  V  21.) 

4.  Gasaity  Bayou,  MississijjpL — Capt.  Willard  submitted  report  of  ex- 
amination under  date  of  May  17, 1893.  He  considers  the  bayou  worthy 
of  improvement  by  the  United  States  as  soon  as  the  chartered  rights  of 
the  Cassity  Lock  and  Dam  Company  over  this  stream  are  revoked.  It 
is  the  opinion  of  the  division  engineer,  concurred  in  by  this  office,  that 
the  bayou  is  not  worthy  of  improvement  by  the  General  Government 
(See  Appendix  V  22.) 

5.  CoJdicater  Rivey,  ^^s8is8ippi, — Capt.  Willard  submitted  report  of 
examination  under  date  of  May  17,  1893,  It  is  his  opinion  and  that  of 
the  division  engineer,  eoncurred  in  by  this  office,  that  the  river  is  not 
worthy  of  improvement  by  the  United  States.    (See  Appendix  V  23.) 

IMPROVEMENT    OF    ARKANSAS    RIVER  AND    OF    CERTAIN    RIVERS  IN 

ARKANSAS  AND  MISSOURI. 

This  district  was  in  the  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engi- 
neers; Division  Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1.  Removing  ohstructiontt  in  Arkansas  River.  —  Prior  to  the  first 
improvements  in  1833,  shifting  sand  bars,  numerous  drift  piles,  and 
dangerous  snags  constituted  the  obstacles  to  navigation  in  the  lower 
reaches,  and  gravel  and  rock  shoals,  with  a  few  snags  and  many  over- 
hanging trees,  c^instituted  those  of  the  upper.  Except  for  a  few  special 
reaches,  like  the  Fort  Smith  and  Pine  Bluff,  the  general  plan  of  im- 
provement has  consisted  in  snagging  operations,  including  the  cutting 
of  overhanging  trees,  in  building  wing  dams  to  improve  the  shoils, 
and  in  y^urveys  looking  toward  plans  for  its  permanent  improvement 

The  appropiintions  to  June  30, 1893,  amount  to  $505,261.37.  Of  this 
sum  there  hiul  been  expended  to  June  30, 1892,  $410,440.10. 

During  the  tiscal  year  ending  June  30, 1893, $22,073.54  was  expended 
in  snagging  operations  at  or  near  low  water,  and  in  construction  of 
snag  boat. 

Jnly  1,  1892,  h.-ilance  iinoxpon<h'<l $2,028.48 

l?oceiv<Ml  on  account  of  sale  of  U.  S.  towboat  C.  B.  Beese 20,000.00 

Aiiioun t  ap]>ro])riate(l  by  act  api^roved  July  13,  1892 20, 000. 00 

42,028.43 
June  30,  1893,  amount  expended  during  fiscal  year 22,073.54 

July  1.  1S03,  balance  nnexpcn<led 19,954.88 

Jnly  1,  \S\)\\,  outstan<ling  liabilities 4,322.58 

Julj'  1,  18'J3,  balance  Jivailablo 15,632.81 

{Amounf  (estimated)  roqni red  for  work  annn ally ^,000.00 
Amount  tliat  can  be  profitably  expended  in  liHcal  yeaTending.Tane30,1895    70^  000. 00 
.Submitted  in  coin^diance  with  roquirenientH  of  sections  2  of  river  and 
harbor  acts  or  1^<1>0  and  1867  and  of  sundry  civil  act  of  March  9^  1893. 

(See  Appendix  W  1.) 

2.  Arlamas  River, — Work  during  the  past  season  has  been  carried 
on  under  four  different  acts  of  Congress. 

The  appropriation  made  by  aet  oi'  August  5, 1886,  except  a  email 
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sum  out  of  $10,000  allotted  for  work  at  Dardanelle,  was  expended  prior 
to  June  30, 1890;  at  Dardanelle  the' $10,000  was  to  be  expended  in  erect- 
ing a  permeable  dike  above  and  opposite  the  town  in  such  a  position 
as  to  remove  the  sand  bar  iiy  front  of  the  wharves. 

By  act  of  August  11,  1888,  the  sum  of  $150,000  was  appropriated  for 
the  improvement  of  this  river,  under  plan  ])roviding  for  the  formation 
of  a  channel  at  least  200  feet  wide  and  6  feet  deep  at  low  water  from 
Little  Rock  to  the  Missi88ii)pi  River,  and  the  formation  of  a  channel 
2  feet  deep  at  low  water  and  from  200  to  3U0  feet  wide  from  Fort  Gib- 
son to  Arkansas  City,  as  contemplated  in  the  report  of  the  Chief  of 
Engineers  for  the  year  ending  June  30, 1885,  and  in  House  Ex.  Doc. 
No.  90,  Forty-ninth  Congress,  first  session,  and  authorized  in  the  act 
approved  August  6, 1886. 

By  act  approVbd  September  19, 1890,  the  snm  of  $180,000  was  appro- 
priated. By  act  api)roved  July  13,  1892,  $210,000  was  api)ropriated. 
The  approved  projects  for  the  expenditure  of  this  amount  may  be  sum- 
marized as  follows: 

At  Yan  Buren,  $4,000  to  be  expended  in  erecting  a  permeable  dike 
at  a  suitable  point  a  little  above  the  town  and  upon  the  opposite 
side  of  the  river,  to  contract  the  channel  and  prevent  it  from  leav- 
ing the  city  wharves.  From  Fort  Gibson,  Ind.  T.,  to  the  mouth  of 
the  river  the  balance  to  be  expended  in  the  erection  of  permeable 
dikes  and  in  rock  excavation  at  worst  places,  so  far  as  the  amount  of 
the  ai)propriation  will  permit,  looking  toward  the  permanent  im- 
provement of  the  river,  to  give  a  channel  at  least  6  feet  deep  and 
200  feet  wide  from  Little  Rock  to  the  mouth  of  the  river,  via  White 
River  Cut-off,  as  provided  under  the  act  of  August  6,  1886,  and  an  all- 
year-round  depth  of  water  of  at  least  2  feet  from  Little  Rock,  Ark.,  to 
Fort  Gibson,  Ind.  T. 

Before  operations  were  begun  at  Dardanelle  a  bad  bar  had  formed 
along  the  town  front,  cutting  off  all  approach  to  either  wharf  at  low 
water  or  at  medium  stage. 

From  Fort  Gibson  to  the  mouth  of  the  river  the  river  consists  of 
alternating  bars  and  caving  banks,  with  crossings  more  or  less  trouble- 
some at  low  water,  a  few  of  the  latter  operating  to  effectually  close  the 
river  to  navigation  at  extreme  low  water,  even  for  boats  drawing  but  2 
feet  of  water. 

From  Fort  Gibson,  Ind.  T.,  to  the  mouth  of  the  river  $177,897.93 
has  been  expended  during  the  fiscal  year  ending  June  30, 1893. 

The  work  was  carried  on  under  three  allotments,  so  far  as  the  appro- 
priation for  1892  is  concerned,  two-fifths  of  this  amount  being  intended 
for  the  reach  from  the  mouth  of  the  river  to  Little  Rock,  two-fifths  from 
Little  Roc]^  to  Fort  Smith,  and  one-fifth  above  Fort  Smith. 

The  project  for  this  last  appropriation  consisted  practically  in  the 
solidifying  of  works  already  in  existence,  that  were  erected  out  of  per- 
ishable materials,  with  new  works  in  accordance  with  the  general  plan 
after  these  had  been  completed. 

At  Moores  Rocks  a  channel  75  feet  wide,  425  feet  long,  and  2  feet 
deep  at  low  water  was  completed.  Dikes  1^,  2,  2^,  and  3,  above  Fort 
Smith,  were  converted  into  solid  stone-capped  dikes.  At  Van  Buren 
the  old  dike  was  solidified,  as  was  also  the  railway  incline. 

At  Dardanelle  work  at  solidifying  the  old  dike  and  the  construction 
of  the  new  brush  and  stone  dike  was  begun. 

A  large  quantity  of  rock  was  quarried  at  Big  Rock,  3  miles  above 
Little  Rock,  and  taken  down  the  river  for  works  below.  Some  of  this 
rock  was  also  used  for  the  conversion  of  Dikes  A,  B,  and  G  above  the 

£NO  93 ^18 
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Baring  Cross  Bridpre  into  solid  stone-capped  dikes,  and  in  the  erection 
of  two  additional  dikes  150  feet  long  and  7  feet  above  low  water.  Dikes 
1,  2,  3,  and  4  below  the  Little  Eock  and  Fort  Smitti  Railway  Bridge 
were  converted  into  solid  dikes,  as  were  also  Dikes  2,  3,  and  4  opposite 
the  town  of  Pine  Bluff,  wliicli,  with  the  revetment  of  the  bank  between 
Dikes  4  and  6  comx)leted,  and  that  between  Dikes  5  and  6  began,  with 
some  works  begun  upon  the  A  series  of  dikes  below  Pine  Bluffy  consti- 
tutes the  sum  total  of  the  work  of  the  season,  except  certain  addition 
to  the  plant. 

July  1,  1892,  balance  nnexponded $37,459.69 

Amount  ajipropriated  by  act  approved  J  uly  13,  1892 , 250, 000. 00 

287, 459.  ee 

June  30,  1893,  amount  expended  during  fiscal  year .% 177, 897. 93 

July  1,  1893,  balance  unexpended 109,561.76 

July  1,  1803,  outstanding  liabilities 15,176.65 

July  1,  1893,  balance  available 94,385.21 

Amount  (estimated)  required  for  completion  of  existing  prqjeot 8, 222, 479. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jnne 

30,  1895 I,500,00a00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  W  2.) 

3.  Fonrche  Le  Fevre  River j  Arkansas. — ^The  improvement  of  this 
stream  was  begun  in  1879,  under  the  act  approved  March  3, 1879. 

Prior  to  im])rovement  its  channel  was  choked  with  snags,  logs,  and 
drift,  and  heavy  timber  overhung  its  banks.  Several  bad  shoah}  ateo 
impeded  navigation. 

Up  to  June  30, 1886,  $21,000  had  been  expended  -in  removing  the 
greater  pai*t  of  the  obstructions. 

By  act  approved  August  5, 1886,  $5,000  was  appropriated  for  removing 
rock  shoals  situated  about  4  miles  below  Perryville.  At  the  close  of 
the  fiscal  year  ending  June  30, 1888,  this  sum  had  been  expended,  com- 
pleting a  channel  about  500  yards  long,  30  feet  wide,  and  2- feet  deep  at 
low  water  through  tliis  shoal. 

By  act  approved  September  19,  1890,  $7,500  was  appropriated.  The 
approved  project  for  its  expenditure  provides  for  the  building  and 
equipping  of  a  hand-propelled  snag  boat  at  a  cost  not  to  exceed  $4,000, 
to  be  operated  for  four  months  at  or  near  extreme  low  water,  in  remov- 
ing accumulated  obstructions,  snags,  logs,  drift  piles,  landslides,  and 
bowlders  on  Piiiey  Shoals,  $450  to  be  expended  in  making  a  cat  through 
May  Shoal  to  provide  for  high  and  medium-stage  navigation. 


to  high 

and  medium-stage  navigation  to  Perryville  Landing. 

July  1, 1892,  balance  unexpend<Ml $1,307.97 

Becoivod  on  account  of  sale  of  U.  S.  snag  boat  Pioneer 3^  600. 00 

4,807.97 
June  30, 1893,  amount  expended  during  flncal  year 316. 47 

July  1,  1893,  balance  unexpended •••••      4,49L50 

(See  Api)endix  W  3.) 
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4,  Petit  Jean  River^  ArJcansas. — Before  improvement  this  river  was 
obstructed  by  snags,  logs,  masses  of  driftwood,  overhanging  trees,  and 
shoals.  The  original  project  for  improvement  contemplated  rendering 
it  navigable  during  high  and  medium  stages  of  water  up  to  Danville, 
Ark.,  by  cutting  the  overhanging  trees  and  cutting  up  the  snags, 
logs,  and  drift.  Three  thousand  five  hundred  dollars  was  expended  in 
the  execution  o^this  project  to  June  30, 1888. 

The  appropriation  made  by  act  of  August  11, 1888,  was  $2,500,  and 
work  was  limited  to  the  river  below  the  bridge  at  Rocky  Grossing. 
The  new  project  provides  for  removing  portions  of  the  shoals  known  as 
Slaty  Crossing  and  Kobinsons  liidge,  and  certain  timber  from  the  low- 
water  channel.  During  the  fiscal  year  ending  June  30,  1800,  no  work 
was  done  on  account  of  continued  high  water,  rendering  it  imx)ossible 
to  begin  the  work  with  any  certainty  of  completing  it.  The  fiscal  year 
ending  June  30, 1891,  was  a  favorable  season  for  this  work,  and  many 
obstructions  to  navigation  were  removed.  By  act  approved  July  13, 
1892,  $3,500  was  appropriated  for  completing  the  original  project. 

During  the  fiscal  year  ending  June  30, 1893,  navigation  has  suffered 
on  account  of  the  non-removal  of  the  bridge  at  Eocky  Crossing;  the 
work  will  be  completed  during  the  coming  fiscal  year.  The  present  ap- 
propriation meets  existing  demands  of  commerce. 

Amount  appropriated  by  act  approved  July  13,  1892 $3, 500. 00 

June  30,  1893^  amount  expended  during  fiscal  year 7. 50 

July  1;  1893,  balance  unexpended 3,492.50 

(See  Appendix  W  4.)' 

5.  White  River,  Arl^ansas. — Before  improvement  the  channel  of  this 
river  was  choked  with  drift  piles,  logs,  and  snags  in  its  lower  portion, 
and  from  Batesville  up,  gravel  bars,  rocky  shoals,  channel  bowlders, 
and  overhanging  trees  impeded  navigation.  The  original  project  con- 
sisted in  snagging  op^ations,  blasting  ledges  and  bowlders,  and  dam 
building  to  remove  gravel  bars  or  to  close  chutes.  The  first  separate 
api)ropriation  for  this  river  was  made  by  act  approved  July  6, 1884. 

Provision  for  a  survey  of  the  river  from  Forsythe,  Mo.,  to  its  month 
was  added  to  the  original  project.  At  that  date  the  river  was  in  excel- 
lent navigable  condition  for  boats  drawing  not  to  exceed  3  feet  of  water 
from  its  moitth  to  !N"ewport,  Ark.  From  Newport  to  Batesville  there  were 
many  troublesome  snags  and  frpm  Batesville  to  Buffalo  Shoals  there 
were  numerous  bad  shoals,  rendering  navigation  very  uncertain.  From 
Buffalo  Shoals  to  Forsythe,  Mo.,  there  were  many  fine  reaches  of  river, 
but  the  depth  of  water  on  Buflxilo  Shoals  and  others  prevented  any 
navigation  at  ordinary  stages  of  water.  The  present  plan,  based  on 
the  survey,  provides  for  the  maintenance  at  low  water  of  a  channel  2 
feet  deep  between  Newport  and  Buffalo  Shoals,  and  a  channel  of  not 
less  than  5  feet  deep  at  low  water  from  Newport  to  the  mouth,  and  also 
for  a  limited  amount  of  snagging  operations  while  these  imi)rovements 
are  in  progress.  The  result  between  Newport  and  Buffalo  Shoals  is  to 
be  accomplished  by  the  erection  of  solid  wing  dams  and  some  rock 
excavation.  From  Newport  to  the*  mouth  this  result  is  to  be  accom- 
plished by  the  erection  of  low  permeable  spur  dikes,  to  give  the  neces- 
sary depth  of  water  on  the  shoals. 

By  act  approved  July  13, 1892,  $75,000  was  appropriated.  Up  to 
June  30, 1892,  $108,708.04  had  been  expended,  which  completed  the 
survey,  plotted  the  notes,  published  the  maps,  effectually  improved 
some  of  the  most  dangerous  shoals  between  Buffalo  Shoals  and  New- 
port, ALrk.,  gave  much  relief  to  navigation  by  removing  the  most  dan- 
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geroiis  Riiaga  from  Batesville  to  the  mouth  of  the  rivor,  and  made 
important  a(lditi<ms  to  the  phiiit.  During  the  fiscal  year  ending  June 
30,  1893,  material  was  accumulated  on  the  lower  White  River  for  the 
erection  of  dikes  and  the  plant  was  increased  and  repaired. 

Early  in  the  next  fiscal  year,  repairs  will  be  begun  upon  tlie  dikes  in 
the  upper  river  and  also  work  upon  the  construction  of  the  dike^  in  the 
lower  river,  if  the  stage  of  water  will  permit. 

July  1,  1892,  balance  unexpended •  $S5.6I 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

75. 085. 61 
June  30,  1893,  amount  expended  during  fiscal  year 2G,  284. 10 

July  1,  1893,  balance  unexpended 48,801.51 

July  1,  1893,  outstanding  liabilities 8^921.81 

July  1,  1893,  balance  available SO,  879. 70 

(See  Ai)pendix  W  5.) 

6.  Cache  River ^  Arhimas. — ^Tlie  first  appropriation  made  for  this  river 
became  available  August  11, 1888.  Prior  to  this  time  the  river  was 
choked  witli  logs,  snags,  and  overhanging  trees,  and  several  shoals 
interrercd  with  low-water  navigation.  The  project  proposes  the  re- 
moval of  these  obstructions  from  the  town  of  liiverside,  Ark.^  to  the 
mouth  of  the  river. 

Up  to  June  30,  1891,  87,000  had  been  expended  carrying  out  the 
project. 

By  act  ai)pr(>vod  July  13, 1802,  $2,000  was  appropriated.  This  was 
expended  caiTying  out  the  project.  The  boat  was  then  sold  to  the 
api)ropriation  '*  Improving  Blac^k  River,  Arkansas  and  Missouri,"  for 
$2,000. 

This  sum  could  not  be  expended  on  accx)unt  of  high  water,  but  will 
be  expended  early  in  next  fiscal  year  and  will  cx)mx)lete  the  originid 
project.    Further  attention  may  be  required  as  the  country  develops. 

no 

00 


Received  on  account  of  sale  of  U.  S.  snap^  boat  Rireraide ^2  OflO. 

Amount  appropriated  by  act  approved  July  13, 1892 •*'  Oqq] 


•1,000.00 
June  30, 1893,  amount  expended  during  fiscal  year y  ^j25^ 5g 

July  1, 1893,  balance  nnexpended j  174^  40 

July  1, 1893,  out8tan(!in«5 liabilities '273!oO 

July  1, 1893,  balance  available 901.48 

(See  Appendix  W  G.) 

7.  Lit  tie  Red  River,  ArJcansas, — ^The  first  improvements  attempted 
upon  this  river  were  made  in  1872.  Prior  to  this  work  many  overhanging 
trees  and  a  large  number  of  snags  interfered  with  uavigatioii  iu  the 
lower  reaches,  and  many  bowlders  obstructed  fiatboat  and  raft  naviga- 
tion in  the  reach  above  the  present  town  of  Judsonia.  Most  of  the 
overhanging  trees  and  snags  were  remove<l  as  high  as  Judsonia,  and 
the  bowlders  remained  untouched  to  June  30, 188(5. 

By  acts  of  August  5,  18S(;,  and  August  11,  1888,  $8,400  was  appro- 
priated ior  removing  the  bowlders  above  Judsonia  and  dredging  ft 
channel  through  the  shoals  3  miles  below.  After  the  work  on  the 
shoals  had  been  nearly  completed  the  dredge  was  sold,  making  93,600 
additional  money  available.  U]>  to  June  30,  1802,  $11,191.07  had  bees 
exi)ended  removing  the  bowlders,  building  a  dredge  and  barges,  par- 
tial excavation  of  channel,  cutting  overhanging  timbei*|  removing  ft 
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few  logs  and  snags  between  Jndsonia  and  neber,  Ark.,  and  caring  for 
the  property,  and,  on  a  special  project,  making  the  work  between  Jud- 
sonia  and  Ueber  more  effective,  after  the  work  at  Bess  Shoals  had 
been  completed. 

During  the  fiscal  year  ending  June  30, 1893,  the  small  balance  of 
funds  available  was  expended  in  care  of  property  and  records. 

The  project  is  completed. 

July  1, 1892,  balance  unexpended $300.12 

June  30, 18U3,  amount  expended  during  fiscal  year 300. 12 

(See  Appendix  W  7.) 

8.  Black  River  J  Arkansas  and  Missouri. — Before  any  improvements 
were  made  upon  this  river  navigation  was  practically  closed  by  snags, 
logs,  and  overhanging  trees,  the  snags  andlogsinmany  i)laces  forming 
shoals,  and  in  other  i)laces  rock  and  gravel  shoals  interfered  with  nav- 
igation. The  original  plan  for  improvement  contemplated  the  removal 
of  the  obstructions  and  the  improvement  of  the  shoals  by  wing  dams. 
A  few  of  the  sloughs  were  to  be  closed  up  so  as  to  confine  the  water  to 
the  main  channel. 

Up  to  June  30, 1892,  $65,961.44  ha<l  been  expended,  the  work  of  1892 
finally  opening  the  river  to  Poplar  Bluif,  Mo.,  so  that  boats  could  reach 
that  point  during  high  and  medium  stages  with  reasonable  facility. 

During  the  fiscal  year  ending  June  30, 1893,  the  funds  appropriated  by 
act  approved  July  13, 1892,  were  utilized  in  oi)erating  a  hand-propelled 
snag  boat  from  Poplar  Bluff,  Mo.,  to  the  mouth,  removing  the  most 
dangerous  recently  accumulated  obstructions. 

.July  1, 1892,  balance  unexpended $280.96 

Received  on  account  of  sale  of  U.  S.  towboat  Henry  Sheldon 4, 500. 00 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

9, 780. 96 

June  30, 1893,  amount  expended  during  fiscal  year 6, 178. 28 

• 

July  1, 1893,  balance  unexpended 3,602.68 

July  1, 1893,  outstanding  liabilities 2.75 

July  1, 1893,  balance  available 3,599.93 

{Amount  (estimated)  retjuirod  for  work  annually 8, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne30,1895    42, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G(>  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  W  8.) 

.9.  Black  JiivcTy  Missouri. — ^The  first  improvements  attempted  upon 
this  reach  of  river  were  made  in  the  years  of  1881  and  1882.  Prior  to 
this  work  its  channel  was  choked  with  snags  and  logs,  and  obstructed 
by  overhanging  trees,  and  in  many  places  shoals  interfered  with  its 
navigation  at  low  water  by  any  but  very  light-dra^  boats.  The  origi- 
nal plan  for  imi)rovement  contemplated  the  removal  of  the  obstructions 
and  the  improvement  of  the  shoals,  the  latter  by  wing  dams.  A  few 
sloughs  were  to  be  closed  up  so  as  to  confine  the  water  to  the  main 
channel.  Up  to  June  30, 1892,  $19,904.41  had  been  expended  in  remov- 
ing overhanging  trees,  trees  that  had  fallen  across  the  channel,  danger- 
ous snags  and  piles  of  drift,  all  of  these  items  in  formidable  numbers, 
giving  great  relief  to  navigation. 

July  1,  1892,  balance  unexpended $95.59 

June  30,  1893,  amount  expended  durhag  fiscal  year 95.59 

(See  Appendix  W  9.) 
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10,  St.  Francis  J?/?7t,  ArJcansa^, — ^Appropriations  liavo  been  made 
for  this  river  iu  connection  witli  those  for  the  White  Itiver.  The  first 
.appropriation  was  made  Marcli  2,  1833,  prior  to  which  this  river  wa« 
choked  with  drift,  logs,  snags,  and  its  waters  spread  oat  tliroiigh  a 
great  variety  of  sloughs,  while  overhanging  trees  added  to  the  difSciilty 
of  navigation.  The  originally  adopted  project  was  principally  for  snag- 
ging o])erations,  and  attempts  have  been  made  to  dose  up  some  of  the 
many  sloughs.  On  July  5,  1884,  the  first  separate  appropriation  was 
made.  From  that  time  to  June  30, 1802,  $27,056.86  had  been  expended 
in  carrying  out  the  approved  project. 

By  act  approved  July  13,  1802,  §8,000  was  appropriated. 

During  the  fiscal  year  ending  June  30,  1803,  $3,795.01  was  expended 
in  the  continuance  of  the  project,  in  the  execution  of  mneh-needed  work 
between  ^ladison.  Ark.,  and  th3  mouth  of  the  river. 

liigh  water  prevented  the  economical  exi)enditure  of  the  balance. 

July  1,  28()2,  balance  nncxpoiidcd $18.14 

Amount  appr(>})riuted  by  act  approved  July  13;  1892 8, 000. 00 

8,043.14 
June  30,  1893;  amount  expended  during  fiscal  year 3, 795. 61 

Julvl,  1893,  baliince  unexpended 4,247.53 

July  1,  1893,  outstanding  liabilities 1^.20 

July  1,  1893,  balance  available 4,112.33 

{Amount  (estimated)  required  for  work  nnnnany 8,000.00 
Amountthatraubeprofitably  exitendcdin  tiscalVeiirondingJuneSO,  1895    28,000.00 
Subniitt<jd  in  ('oni])lian(*e  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  J8G6  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  W  10.) 

11.  St.  Francis  River^  MusourL — Tlio  first  appropriation  made  for 
this  reach  of  river  was  tliat  of  act  of  August  11, 1888,  $5,(K)0.  Prior  to 
the  work  done  with  this  sum,  logs,  snags,  overhanging  trees,  and 
several  shoals  interfered  with  low- water  navigation. 

The  estimate,  $7,300,  proposed  the  removal  of  the  shoals  about  12 
miles  below  Gr^^euville  and  the  removal  of  snags  and  other  obstructions. 
The  amount  approjiriated  by  act  of  August  11, 1888,  was  inadeqnate. 

Up  to  June  ;^0, 1892,  81:3,329.77  had  been  expended,  cutting  a  uaixow 
channel  through  the  l>ig  Drift  and  caiT.ying  out  other  provisions  of  the 
original  project,  conihiiicd  with  those  of  the  project  uijder  act  approved 
September  19, 1890,  which,  added  to  the  original  project,  provides  for 
a  hand-propelled  snag  boat  for  use  between  the  Sunk  Lands  and  Green- 
ville, ]\Io.,  inchiding  the  building  of  the  boat.  This  also  removed  a  for- 
midable array  of  obstructions  from  St.  Francis,  Ark.,  to  the  Bifj  l>rift^ 

During  the  liscal  year  ending  June  30,  1893,  the  boat  was  sold  to  the 
appropriation  "Kemoving  obstructions  in  Arkansas  Eiver,  Arkansas 
and  Kansas,"  and  the  money  thus  secured  expended  in  widening  the 
channel  through  the  \V\g  Drift  and  in  removing  a  few  obstructions  be- 
tween tluire  and  the  town  of  St.  Francis,  Ark. 

July  1,  181)2.  hjilance  nnoxi)endod $3, 170.2S 

Kecciyod  on  account  of  Bulo  of  U.  S.  snag  boat  Missouri 3,000.00 

6,170.23 
June  30,  1893,  amount  expended  during  fiscal  year 3,186.24 

July  1,  18113,  bal.uice  unexi)end(?d 2, 983.99 

July  1,  l»l»o,  outstanding  liabilities 48.69 

July  1,  1803,  balance  available 2^836.90 

(See  Appendix  W  11.) 
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12,  Little  Rivcrj  Missouri. — Before  improvement  this  river  was 
obstructed  by  snags,  logs,  masses  of  driftwood,  and  shoals,  and  was 
divided  into  two  chutes.  The  project  for  improvement  contemplates 
prolonging  medium-stage  navigation  by  closing  one  of  the  chutes  and 
removing  the  obstructions  enumerated  from  the  other. 

Appropriations  aggregating  $8,000  were  made  for  the  improvement 
of  this  stream  by  acts  of  August  11,  1888,  and  September  19, 1890. 
This  sum,  with  the  exception  of  a  small  balance,  was  exx^ended  prior 
to  June  30, 1892,  in  the  construction  of  a  dam  300  feet  long  across  the 
right  chute  and  the  removal  of  the  obstructions  in  the  main  channel. 

July  1, 1892,  balance  unexpended $20.52 

June  30, 1893,  amount  expended  during  fiscal  year 20.52 

(See  Appendix  W^  12.) 

13,  Removing  sunl'en  vessels  or  craft  obstructing  or  endangering  nav- 
igation.— On  July  20,  1892,  the  wreck  of  the  steamer  John  Matthews 
in  the  channel  of  the  Arkansas  River  at  Van  Buren,  Ark.,  which  lay 
half  buried  in  water  against  the  piers  of  the  bridge  of  the  St.  Louis 
and  San  Francisco  Railway  Company,  was  reported  to  the  Secretary 
of  War  by  that  company  as  an  obstruction  to  navigation  and  a  menace 
to  their  property.  This  wreck  was  removed  at  a  cost  of  $401.30.  (See 
Appendix  W  13.) 

EXAMINATIONS    MADE    IN    COMPLIANCE   WITH    BIVEB   AND    HAT&BOB 

ACT  APPEOVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13,  1892,  were  made  by  the  local  engineer,  Capt.  H.  S. 
Taber,  Corps  of  Engineers,  and  reports  thereon  submitted  through  the 
division  engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

1,  Saline  River ^  Arkansas. — Capt.  Taber  submitted  report  of  exam- 
ination under  date  of  January  24, 1893.  He  considers  the  river  worthy 
of  improvement  to  the  extent  of  removing  snags  and  other  obstructions. 
It  is,  however,  the  opinion  of  the  division  engineer,  concurred  in  by 
this  office,  that  the  river  is  not  worthy  of  improvement  by  the  United 
States.  The  report  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  Ko.  236,  Fifty-second  Congress,  second  session.  (See  also 
Appendix  W  14.) 

X?.  Fourclic  Le  Fevre  River^  Arkansas, — Capt.  Taber  submitted  re- 
port of  examination  under  date  of  January  21,  1893. '  It  is  his  opinion 
and  that  of  the  division  engineer,  concuri'ed  in  by  this  office,  that  the 
river  is  not  worthy  of  additional  improvement  by  the  General  Govern- 
ment at  the  i)resent  time.  The  report  was  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  Ko.  226,  Fifty -second  Congress,  second 
session.    (See  also  Appendix  W  15.) 

3,  Current  River^  AtJcansa;S. — Capt.  Taber  submitted  report  of  ex- 
amination under  date  of  January  17,  1893.  He  considers  the  river 
worthy  of  improvement;  and  it  is  the  opinion  of  the  division  engineer, 
concurred  in  by  this  office,  that  Current  River,  Arkansas,  is  "  worthy 
of  some  small  improvement  by  snagging.^  No  survey  is  necessary  for 
preparation  of  project  and  estimate  of  cost  of  improvement.  The  re- 
port was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
227^  Fifty-second  Congress^  second  session.    (See  also  Appendix  W 16.) 
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EXAMINATIONS  OF  MEMPHIS  HARBOR  AND  WOLF  RIVER,  TENNESSEE, 
MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT  APPROVED 
JULY  13.  1892. 

The  preliminary  examinations  of  the  following-named  localities, 
required  by  act  of  July  13,1892,  were  made  by  the  local  engineer,  Gapt. 
8.  W.lioessler,  Corps  of  Engiue<»r8,  and  reports  of  the  results  submitted, 
with  the  views  thereon  of  Col.  C.  B.  Comstock,  Corps  of  Engineers,  the 
division  engineer  of  the  southwest  division. 

1,  Harbor  at  Memphis ^  Tenn.j  incltuling  removal  of  har  forming  appo- 
site the  upper  part  of  the  city,  and  bank  protection  along  the  city  front. — 
Capt.  Roesslor  submitted  report  of  examination  under  date  of  April 
8, 1893  It  is  his  opinion  and  that  of  the  division  engineer,  concurred 
in  by  this  office,  that  the  removal  of  the  bar  opposite  the  upper  part 
of  the  city  is  not  worthy  of  behig  undertaken  by  the  TTnited  States; 
and  that  the  protection  of  the  bank  along  the  city  front,  although  not 
at  the  present  time  immediately  urgent,  is  worthy  of  being  done  by  the 
General  Government.  The  cost  of  the  necessary  survey  for  preparation 
of  project  and  estimates  of  cost  of  improvement  can  be  provided  from 
funds  under  the  control  of  the  Mississippi  Eiver  Commission.  (See 
Appendix  XI.) 

Z  Wolf  River  J  Tennessee, — Cai)t.  Eoessler  submitted  report  of  exam- 
ination under  date  of  April  11, 1893.  He  considers  that  no  dredging 
in  the  river  wiJl  be  required  this  year,  but  tliat,  if  it  should  be  required 
in  the  future,  the  work  is  worthy  of  being  done  by  the  United  States; 
and  he  recommends  that  a  survey  be  made,  the  cost  of  wluch  is  esti- 
mated at  $100.  It  is  the  oiiinion  of  the  division  engineer,  concurred  in 
by  this  ollice,  that  the  mouth  of  Wolf  Kiver  is  worthy  of  improvement 
by  a  moderate  amount  of  dredging.    (See  Appendix  X  2.) 

REMOVING  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IHPROVE- 
MENT  OF  MISSISSIPPI  RIVER  BETWEEN  THE  OHIO  AND  MISSOURI 
RIVERS,  OF  GASCONADE  AND  OSAGE  RIVERS,  MISSOURI,  AND  OP 
KASKASKIA  RIVER,  ILLINOIS. 

This  district  was  in  tlie  charge  of  Maj.  A.  M.  Miller,  Corps  of  En- 
gineers, to  Manih  4,  1893,  and  of  Maj.  Charles  J.  Allen,  Corps  of 
Engineers,  since  that  date;  Division  Engineer,  Col.  0.  B.  Comstock, 
Corps  of  Engineers. 

1.  Removing  snggs  and  wreclcs  from  Mississippi  River. — Before  this 
work  was  inaugnrated  the  navigation  of  the  river  was  very  much 
interfered  with  by  numerons  snags,  logs,  etc.,  which  had  lodged  in  the 
channel,  and  to  which  a  new  accession  wiw  brought  down  on  each  rise 
of  the  river,  thus  constantly  adding  new  and  unknown  obstructions  to 
those  already  there.  A  large  number  of  ^vrecks,  dangerous  to  naviga- 
tion, also  occupied  the  channel. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824,  and  the  project  adoi)ted  consisted  in  building  boaf»  suit- 
able for  removing  the  snags,  etc.,  and  operating  them  whenever  the 
stage  of  water  was  favorable  for  the  work  and  the  funds  were  avail- 
able. 

The  total  amount  expendexl  for  this  purpose  can  not  be  definitely 
given,  as  previous  to  tlie  approi)riation  made  by  act  of  March  3,  1879, 
a  general  amount  was  appropriated  to  be  ap])lied  to  several  streams 
as  their  needs  reciuired.  From  March  ;3,  1879,  when  the  first  speciflo 
appropriation  was  made,  up  to  June  30,  1892,  $834,200.77  had  been  ex- 
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pended  for  this  purpose.    The  navigation  of  the  river  ha.s  been  very 
materially  improved  by  this  method  and  the  danger  to  boats  lessened. 

During  the  fiscal  year  ending  June  30, 1893,  the  sum  of  $96,497.23 
was  expended  upon  this  improvement.  Two  snag  boats  were  employed 
in  removing  obstructions  to  navigation  between  the  mouth  of  the  Mis- 
souri River  and  New  Orleans,  La.  The  boats  worked  a  total  of  fifteen 
months,  removing  2,946  snags,  cutting  down  8,214  trees,  removing  16 
drift  piles,  and  traveling  a  total  of  17,982  miles. 

The  work  accomplished  by  the  snag  boats  has  been  of  great  benefit 
to  navigation  and  commerce.  Formerly  the  wrecking  of  steamboats 
from  running  against  snags  was  of  frequent  occurrence,  but  since  the 
snag  boats  have  been  regularly  at  work  such  wrecks  are  seldom  heard 
of. 

The  boats  were  thoroughly  overhauled  during  the  past  spring,  and 
necessary  repairs  were  made  to  them  together  with  some  small  renew- 
als of  machinery. 

An  annual  ai)propriation  for  carrying  on  this  work  was  made  by  act 
of  August  n,  1888. 

The  amount  expended  during  fiscal  year  ending  June  30, 1893,  was 
$96,497.23. 

(See  Appendix  Y  1.) 

2.  Mississippi  River  hetxceeti  Ohio  and  Missouri  rivers, — The  original 
condition  of  the  navigable  channel  of  this  portion  of  the  Mississippi 
Eiver,  before  the  work  of  improvement  was  begun,  was  such  that  the 
natural  depth  at  low  water  was  in  many  places  Irom  3J  to  4  feet.  The 
channels  were  divided  by  islands  which  formed  sloughs  and  secondary 
channels,  thus  wasting  water  available  for  navigation. 

The  project  adopted  for  improvement  consisted  in  closing  sloughs 
and  secondary  channels,  and  also  in  construction  of  works  of  contrac- 
tion in  order  to  concentrate  the  flow  into  a  single  channel  about  2,500 
feet  wide,  the  object  being  to  thereby  obtain  a  depth  of  8  feet  in  the 
channel  between  St.  Louis  and  Cairo,  and  6  feet  between  St.  Louis  and 
the  mouth  of  the  Missouri,  at  standard  low  water  which  corres[)onds 
to  a  reading  of  4  feet  ou  the  St.  Louis  gauge.  Also  in  revetment  of 
banks  when  necessary. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1892,  was  $4,080,803.16,  and  the  result  of  the  work  was  that  but 
little  difficulty  to  navigation  was  experienced  throughout  the  improved 
portion,  and  then  only  at  extreme  low  water. 

For  stages  of  water  above  4  feet  on  the  St.  Louis  gauge  there  w^s 
generally  a  depth  of  at  least  6  feet  in  the  channel. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $283,767.17,  and  was  applied  to  repairing  plant  and  carrying  on 
works  at  the  following-named  localities: 

Twin  Hollows, — One  hurdle  362  feet  long  was  built  and  another 
partly  built. 

Pulltight. -'The  work  consisted  in  repairing  Hurdle  N'o.  4,  in  extend- 
ing it  630  feet,  and  in  driving  400  linear  feet  of  drift  clumps  above  the 
old  part  of  this  hurdle  to  protect  it;  also  in  repairing  Hurdle  N'o.  6, 
and  restoring  it  to  its  original  length.  Hurdle  Ko.  1  was  extended. 
Hurdle  Ko.  2  was  repaired  and  extended  1,200  feet,  and  1,500  linear 
feet  of  new  work  (Hurdle  6)  built. 

Cliesley  Island. — ^The  bank  protection  was  repaired. 

Rtish  Tower  Reach. — Operations  consisted  in  the  construction  of 
6,800  linear  feet  of  protection  of  the  Illinois  shore  above  Duriees  Land- 
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ing.  About  1,225  feet  of  bank  along  Lowrys  Field  was  partially  re- 
vetted. Three  hundred  linear  feet  of  hurdle  at  Michaels  was  repaired. 
Construction  of  hurdles  was  begun  at  Fish  Bend  and  1,815  linear  teet 
nearly  completed. 

Fort  Chartres  Recieh. — ^The  work  of  the  year  consisted  in  protection 
of  the  bank,  below  medium  stage  of  water,  from  Sycamore  Landiiig 
downstream  for  a  distance  of  5,500  feet,  and  the  building  of  Hurdles 
2  and  3,  having  a  total  length  of  3,525  feet,  on  the  west  side  of  Bruce 
Island.  These  hurdles  were  considerably  damaged  upon  the  bi'eaking 
up  of  the  ice  in  the  latter  part  of  February,  and  subsequently  by  heavy 
fields  of  driftwood.  As  soon  as  possible,  in  March  following  the 
breakup,  the  work  of  repairing  these  hurdles  was  undertaken,  and  was 
continued  until  about  the  middle  of  May  when,  on  account  of  the  high 
stage  of  water,  work  on  the  hurdles  was  temporarily  suspended. 

The  total  amount  expended  during  the  fiscal  year  ending  June  30, 
1893,  was  $283,767.17. 

The  original  estimated  cost  of  the  work,  as  revised  in  1883,  is 
$10,397,500,  of  which  $5,388,333.33  from  appropriations  to  date  has 
been  available  for  the  work. 

In  general  the  works  constructed  have  benefited  the  navigation. 

July  1,  1892,  balance  iinoxpondcd $124,196.^ 

Amount  ajtin'opriated  by  act  approved  July  13,  1892 " 525, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1893 658, 333. 33 


1, 307, 530. 18 
June  30,  1893,  amount  expended  duri  ng  fiscal  year 283, 767. 17 


July  1,  1893,  balance  unexpended 1,023,763.01 

July  1,  1893,  outstanding  liabilities $30,5(i5.40 

July  1,  1893,  amount  covered  by  unconix)letcd  contracts 149,295.24 

179,860.64 

July  1, 1893,  balance  available 843,902.37 


'Amount  (estimated)  required  for  completion  of  existing  project 11,009, 166.67 

Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  Jane 
30,1895 758,333.33 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  ads  of  180(5  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Y  2.) 

3.  Harbor  at  St.  Louis^  Mo. — St.  Louis  Harbor  is  about  18  miles 
long  and  divided  into  two  nearly  equal  parts  by  the  Eads  Bridg^e.  The 
upper  part,  included  between  tlie  bridge  and  the  northeni  limits  of  the 
city,  is  about  10  miles  in  lenjj^tli.  Three  miles  above  the  Eads  Bridge 
is  the  Merchants'  Bridge.  The  lower  i^art  of  the  harbor,  included  be- 
tween Eads  Bridfi:e  and  Itiver  Des  Peres,  is  8  miles  long.  Tlie  ehannel 
in  this  i)art  of  the  harbor  has  saflicient  depth  and  accessible  landiugs 
at  all  points.    (lood  depth  exists  above  the  Merchants'  Bridge. 

Congress,  by  act  approved  September  11),  1890,  appropriated  $182,000 
for  this  harbor. 

The  navigable  reach  between  the  Eads  Bridge  and  Merchants'  Bridge 
was  at  that  time  obstructed  by  a  number  of  middle  bars.  The  project 
ado])ted  for  improvement  of  tlic  liarbor  under  the  appropriation  of  1890 
consisted  in  a  contraction  of  the  waterway,  between  those  bridges,  to 
a  width  of  about  2,000  feet  in  order  to  concentrate  the  flow  upon  the 
bars  and  thus  cause  scour  to  the  depth  desued.    The  contractioii  vrorkA 
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consisted  of  a  series  of  hurdles  exteiuliiig  out  froiri  the  Illinois  shore, 
the  object  of  the  hurdles  being  to  collect  dei)osits  of  material  brought 
down  during  floods  and  thus  build  up  a  new  bank  to  the  line  desired. 

This  work,  which  was  accomplished  by  the  close  of  the  fiscal  year 
ending  June  30,  1892,  caused  extensive  deposits  of  sediment  along  the 
line  of  hurdles  and  ha^s  resulted  in  considerable  increase  in  channel 
depth  with  corresponding  benefit  to  navigation. 

Amount  expended  upon  the  work  to  July  1, 1892,  $150,530.21. 

No  expenditure  was  made  during  the  past  fiscal  year. 

The  full  amount  of  the  estimate  for  improvement  of  this  part  of  the 
harbor  has  been  appropriated.  With  the  balance  remaining  it  is  pro- 
posed to  repair  damage  that  may  occur  to  the  hurdles  from  ice  and 
drift  and  to  extend  them  wherever  found  necessary  to  do  so. 

July  1, 1892,  balance  unexpended $31,469.79 

July  1,  1893,  balance  unexpended 31,469.79 

July  1,  1893,  outstanding  liabilities 230.04 

July  1,  1893,  balance  available 31,239.75 

(See  Appendix  Y  3.) 

4.  Oasconade  River^  Missouri.— Tho^  navigation  of  this  stream,  before 
its  improvement  was  undertaken  by  the  Government,  was  seriously 
obstructed  by  snags,  logs,  and  leaning  timber,  and  at  times  almost 
suspended  on  account  of  numerous  shoal  crossings.  Snags  are  liable 
to  be  found  after  every  flood,  which  also  carries  more  or  less  drift.  The 
latter  is  apt  to  be  deposited  at  the  shoals  or  at  other  points,  causing 
trouble  to  rafts  and  steamers. 

Improvement  by  the  Government  began  in  1880.  The  project  adopted 
contemplated  the  removal  of  snags  and  logs  ii*om  the  channels,  and  of 
leaning  timber  from  the. banks  of  the  river  when  necessary,  and  con- 
struction of  wing  dams  and  training  walls  to  concentrate  the  flow  of 
water  upon  the  shoal  crossing. 

The  amount  expended  to  July  1, 1892,  was  $44,689.51,  which  resulted 
in  placing  the  river  from  its  mouth  to  Arlington,  a  distance  of  138  miles, 
in  good  navigable  condition;  but  the  high  water  of  that  year  carried 
many  snags  into  the  river  that  afterward  had  to  be  removed. 

The  work  during  the  fiscal  year  ending  June  30, 1893,  resulted  in 
further  facilitating  the  navigation. 

July  1,  1892,  balance  unexpended $1,810.49 

Amount  appropriated  by  act  approved  J uly  13, 1892 4, 000. 00 

5, 810. 49 
June  30,  1893,  amount  expended  during  fiscal  year 2, 949. 89 

July  1,  1893,  balance  unexpended 2,860.60 

July  1, 1893,  outstanding  fiabUi ties 353.25 

July  1,1893,  balance  available 2,507.35 

Amountthatcan  beprofitably  expended  in  fiscal  year  ending  Juno  30, 1895    10, 000. 00 
Snbmited  in  compliance  with  reciuirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

(See  Appendix  Y  4.) 

5.  Osage  River ^  Missouri. — ^The  project  for  improvement  of  this  stream, 
adopted  in  1871,  has  consisted  in  removal  of  obstructions  to  navigation, 
as  snags  and  leaning  timber,  and  in  deex)ening  channels  over  shoals  by 
means  of  dredging  and  construction  of  cross  and  wing  dams,  to  con- 
centrate the  flow  of  water  over  shoal  places.    The  first  efforts  were  ex- 
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potifloil  in  «n  nttompt  to  dw*pen  tbe  water  over  the  i^lioals  by  dredpiDj:. 
\fU\r  this  the nieUitKl  consist^  inoonstractioiiof  iringdjunsaud  traiu- 
in^  walls,  t4»  n*/rulate  ibe  width  of  waterway  for  tbe  low-waier  discharjre 
o!  tJii'  rivoT.  SnafTS  and  other  obsrmetioijs  found  in  the  rhaLnel  were 
also  n^movod,  and  Ic-aning  timber  was  cut  from  the  banks.  The  e<«n- 
HlTuHJon  of  a  Wk  and  dam  near  tbe  mouth  of  the  river  was  autLorized 
h\  tlir  TMiT  aiul  harb(»r  act  of  September  19,  1S90. 

*The  amount  exixMided  to  June  3(».  1S92,  wa5  #211,701.72.  It  resulted 
in  honofilinjs:  the  navi<ration  from  its  mouth  to  O^oeola.  Mo.,  a  distance 
of  nhoiit  1^'U)  niile^s.  The  lower  60  miles  of  the  river  was  the  most  bene- 
llti^l. 

Tho  work  durinpr  the  fiseal  year  ending  June  30, 1S93,  put  the  river 
fii  fotv]  niivif^ahle  condition  from  its  mouth  to  Grand  Biver. 

Nr^  ohsrruct ions  may  be  expected  itftm  time  to  time  with  each  rise 
»nd  fall  in  the  river,  and  will  require  removaL 

.Ti»l>  I.  ISJIV?.  Iwilnnrp  unrxpfiKled |48,2»8.28 

AmoinH  apiirnpriuU'd  by  net  approrcdJaly  13.  1??2 50,000.(0 

J»»m*  1*0.  iSiW,  Aninnnt  fixprmlod  during  fiscal  year 3.871.78 

»tMt\  I,  1S!W.  hftlnnro  nnoxpcndi'd 94,426.50 

^^il\  \,  lS!»;i.  oiii*fan«liii|(f  lijil»iliti08 327.67 

,ThI>  \.  ISJ«.  Imlitiicr  nvaiUhlA 94,098.83 

I  \moiiii<  irslnii«fo«n  n^<iniriMl  for  com  pi  ct  Inn  of  ox!  ^tinc:  projeot IIO.KW.OO 

t  ^im^tMtf  OimI  <*aii  lH>i>mfit.Alilvrixp('iid('tIiii  fiscal yearending June 30. 1895  *65, 000.00 
^  Nii)\iMuto,l  in  «'<Mn)Ojjnirr  with  nM|inn*Tn(Mits  of  sections  2  of  river  and 
;     hn\'ho\  mtn  o('  I  Stilt  nnd  1S()7  and  of  sundry  civil  act  of  March  3,  lififi. 

^Nm^  Appendix  V  A.) 

/v  hfM'*f>^lfrt  )kirn\  IIlifioiA — The  oripnal  condition  of  this  river  was 
>«,'h  n»;*f  uji\i^;ition  at  low  water  was  almost  if  not  entirely  sus- 
Is^YiiK^I  Ivx  t^i'^Non  of'  sna}i.s  shoals,  and  bars,  and  depended  to  a  great 
iv\<HX))i  %\\\  f  ))0  sU\io  of  water  in  the  Mississippi  River  as  to  its  duration, 
llio  Kv»ii  *l«^p<h  It^nnd,  wln^n  the  St.  Louis  ^auge  read  6.5  feet,  was  9 
Hs^h.vvoXtM  \\hi\i  JN  1  ailed  the  "Nine  MileShoal,^6  miles  above  its 
n>,M)ih.  xxlurh  xn(nan>  »•  hKwkod  "  the  river  at  low  water.  At  high 
^  4«vi  ^^'^x  JK'^'  '«^»^  ^^  •^'*  |>osNihlo  as  far  up  as  New  Athens. 

Hv  <uNi  i^^i^^sM^**'*^"**"  '***'  iinproxing  the  river  was  in  1890,  and  the 
\\\\y>\\  ^^^u'^y\^^\  ti^v  itN  nnpn^vcMnent  <M)nsisto<l  in  excavating  a  channel 
>^AMiv;i»  ilio  xh,M)j«»ol  Nih^h  depth  as  would  insure  a  low- water  na\igation 
^M  .V*;«.  I»Ax  i\\u\  n»  tlio  ivinoval  of  snags,  and  obstructions  from  the 
,4^*14.  o)  ,n  AW  «vx(ii»j;»(cd  coNt  of  .^HK.VH).  Congress,  by  act  of  Septem- 
^i,v  ;A  iSsSV  .»ppi\^pn,u«sl  #t»,tHH)  tor  iuiprovcnieiit. 

t^o  u\>'^  x\i».'%  not  at  a  snit^^ldo  stage  to  a<lniit  of  performing  work 
HU.l^M  ^^.'^i  .'ij^piN^pn^MuMi  until  the  tall  of  IS91.  The  amount  expended 
H.s^M  4hs^x\\Mk  io  .hiuo  »'iO,  IS«U\  was  #r>,7t»0.4S,  resulting  in  a  channel 
.,i  .wi  x^^Io  ^a,J  >Ni  nwh*v«  d«vp  thnuigli  Nino  3Iile  Shoal  and  a  chan- 
w.O  \V  «v:  xxulo  ,u\d  .-^1  juohos  deep  through  Kvansvillo  Slioal  and  the 
\\>.4>.^\.4\  vNi  ^  Uiisi^Jw  x^t  xnags»  to  the  henellt  of  navigation.  A  further 
*l*lv^^lv ,  4i'A^u  s^l  *«,.'mK>  xxa.^  made  by  the  net  of  July  i;^,  1892. 
*  ( .to  x*x»:\  \vl  iiu^  \\vu'  %*onN^sl^^I  in  removal  of  snags  and  o: 
^,;*.v.  ^v»v  ihuH  i\n5hor  nnpr^^xing  the  navigation.  T^- 
>!«o  wvViX  xUviso  »:*  xhM  nUvuuNvjUs  aie  enaldejl  to  v^ 
,4;  A^\\o-  ^i.^^xvx  .uul  uu'  lox\  water  MMSons  of  ; 


\ 
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July  1, 1892,  balance  unexpended $239. 52 

Amount  appro])nated  by  act  approved  July  13,  1892 4, 500. 00 

4, 739. 52 
June  30,  1893,  amount  expended  during  fiscal  year 3, 347. 63 

July  1,  1893,  balance  unexpended 1, 391. 89 

July  1,  1893,  outetanding  liabilities 9. 49 

July  1,  1893,  balance  available 1,382.40 

(See  Appendix  Y  C.) 

IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN  MOUTH  OF  MISSOURI 

RIVER  AND  MINNEAPOLIS. 

This  district  was  in  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engi- 
neers, with  Lieut.  William  V.Judson,  Corps  of  Engineers,  under  his  im- 
mediate orders  since  February  13,  1893 5  Division  Engineer,  Col.  O.  M. 
Poe,  Corps  of  Engineers. 

1.  Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, — 
At  the  beginning  of  the  fiscal  year  there  was  available  under  act  of 
August  11,  1888,  the  sum  of  $25,000.. 

From  July  14  to  November  6,  1892,  April  10  to  May  2,  and  May  21  to 
June  30,  1893,  the  snag  boat  General  Barnard  was  employed  removing 
snags  and  other  obstructions  and  assisting  interests  of  navigation  be- 
tween Minneapolis  and  the  mouth  of  tlie  Missouri  River. 

The  snag  boat  «7.  G.  Parke,  dredge  Phceniw,  and  a  number  of  barges 
and  dumi)  boats  were  employed  as  a  dredging  and  wrecking  x^lant, 
August  10  to  September  10  and  October  26  to  November  5, 1892. 

The  total  amount  expended  for  snag-boat  service  on  the  Upper*  Mis- 
sissippi liiver,  between  Minnetipolis  and  the  mouth  of  the  Missouri 
River,  to  June  30, 1892,  is  $024,040. 

By  the  river  and  harbor  act  of  August  11,  1888,  provision  was  made 
for  operating  snag  boats  and  dredge  boats  on  the  Upper  Mississippi 
River  under  a  permanent  appropriation,  the  sum  so  expended  not  to 
exceed  $25,000  annually. 

The  total  amount  of  freight  transported  on  the  Upper  Mississippi 
River  during  the  calendar  year  1892  was,  approximately,  4,500,000 
tons. 

The  amount  expended  during  fiscal  year  ending  June  30, 1893,  was 
$25,000. 

(See  Appendix  Z  1.)  » 

2.  Mississippi  River  bettceen  Missouri  River  and  Minneapolis. — Under 
the  head  of  "  improving  Mississippi  River  from  the  mouth  of  the  Ohio 
River  to  Minneapolis,"  the  river  and  harbor  act  of  July  13,  1892,  allots 
$600,000  for  work  between  the  Missouri  River  and  Minneapolis,  and 
the  sundry  civil  act  of  March  3,  1893,  contains  a  further  allotment  of 
$866,666.67,  available  July  1, 1893,  for  the  same  purpose.  Reports  on 
general  improvements  between  those  limits  are  combined  under  the 
above  head. 

Under  this  appropriation  is  carried  on  the  improvement  of  through 
mmgation. 

^w  been  in  progress  under  approved  projects  since  1878,  and 
fle  results  have  been  secured,  sliowing  that  with  a  contu 
•'oik  under  liberal  appropriations  the  low- water  chani 
ri  Biver  between  St.  Paul  and  the  Missouri  River  i 
ivdy  deep,  arailable,  and  permanent.    The  inter 
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for  which  the  improvement  is  being  made  are  very  large  and  important. 
The  amount  of  freight  carried  during  1892,  including  the  logs  and  lum- 
ber floated  in  the  river,  aggregated,  approximately,  4,500,000  tons. 

The  original  condition  of  the  channel  between  the  Missouri  liiverand 
St.  Paul  was  such  that,  in  low  stages,  the  larger  boats  were  unable  to 
proceed  farther  up  the  river  than  La  Crosse  or  Winona;  and  in  many 
seasons,  at  points  much  lower  down,  their  progress  was  checked  or  seri- 
ously hindered.  In  all  such  cases  through  freight  was  reshipped  on  small 
and  light-draft  boats  or  barges.  The  originally  adopted  project  for 
the  improvement,  which  has  not  been  materially  changed,  proposed  the 
contraction  of  the  channel  or  waterway  by  means  of  wing  and  closing 
dams  to  such  an  extent  as,  By  means  of  the  scour  thereby  caused,  to 
afford  a  channel  of  sufficient  width  and  of  a  depth  of  4.5  feet  at  low 
water,  to  be  eventually  increased  to  6  feet  by  further  contraction. 

There  was  expended  on  the  ])ermanent  improvement  of  through  navi- 
gation to  June  30,  1892,  the  sum  of  $3,601,622.52,  or  $5,044.29  per  mile. 
At  that  date,  and  for  several  years  previous,  the  condition,  of  the  chan- 
nel was  such  as  to  i)ermit  the  passage  of  the  largest  boats  at  very  low 
stages  through  to  St.  Paul. 

During  the  past  year  work  has  been  carried  on  by  day's  labor  and 
use  of  Government  plant  between  Minneapolis  and  St.  Paul,  between 
St.  Paul  and  Lake  Pepin,  between  Minneiska  and  La  Crosse,  at  Eock 
Island  Kapids,  between  Keithsburg  and  Montrose,  at  vicinity  of  Des 
Moines  Kiver,  Hannibal,  Hickory  Chute,  Louisiana,  and  Eeeds  Land- 
ing; by  informal  agreement  between  Minneapolis  and  St.  Paul  and  be- 
tween Eeeds  Landing  and  Minneiska,  and  by  contract  between  Eeeds 
Landing  and  Minneiska,  between  Genoa  and  Prairie  du  Chien,  between 
Glenhaven  and  Dubuque,  between  Bellevue  and  Savanna,  between  Du- 
buque and  Clinton,  and  between  Keokuk  and  Quincy.  The  work  of  the 
year  has  resulted  in  increased  width  and  depth  of  channel  at  all  the 
points  mentioned. 

July  1, 1892,  balance  unexpended $197,817.88 

Amount  appropriated  by  act  ap])rovod  July  13,  189^ 600, 000. 00 

Amount  appropriated  by  Sunday  civil  act  approved  March  3, 1893 ^966, 666. 67 

1, 663, 984. 50 
June  30,  1893,  amount  expended  during  fiscal  year 446, 138. 30 

July  1,  1893,  balance  unexpended ". 1,217,846.20 

July  1,  1893,  outstanding  liabilities $13,135.97 

July  1,  1893,  amount  covered  by  uncompleted  contracts....  267,422.78 

280,558.75 

July  1,  1893,  balance  available 937,287.45 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 
30,  1S05 860,666.67 
Submitted  in  compHanoc  with  requirements  of  sections 2 of  river  and 
harbor  acts  of  18G6  and  18G7  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Z  2.) 

3.  Des  Moines  Rapids,  Mississippi  River. — This  work  was  commenced 
in  18G7.  The  adopted  plan  provided  for  the  building  of  a  closed  canal 
8  miles  lon^  and  for  cutting  an  open  channel  in  the  rock  bed  of  the 
river  over  the  remaining  4  miles  of  rapids.  The  canal  was  opened  in 
August,  1877,  and  has  been  in  operation  since  that  time. 

During  the  past  year  a  machine  shop  was  built  at  Lower  Lock  and  a 
small  amount  of  re])airs  were  made  to  the  canal  embankment.  The 
work  remaining  to  be  done  under  approved  project  is  the  removal  of  a 
small  amount  of  rock  above  grade  in  the  open  canaL 
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There  has  been  appropriated  and  allotted  for  this  work  the  sum  of 
$4,574,950.  The  net  cost  to  the  United  States  has  been  to  June  30, 
1892,  14,554,510.39. 

July  1, 1892,  balance  unexpended $5,842.43 

June  30, 189i3,  amount  expended  during  fiscal  year 3, 161. 98 

July  1, 1893,  balance  unexpended 2,  (581. 45 

(See  Appendix  Z  3.) 

4.  Operating  and  care  of  Dcs  Moines  Rapids  Canal  and  Di'y  Doclc, — 
During  the  past  year  the  Des  Moines  Eapids  Canal  was  o])en  for  navi- 
gation 237  days,  during  which  time  there  passed  through  it  670  steam- 
boats and  234  barges,  carrying  10,846  passengers,  31,318  tons  of  mer- 
chandise, and  53,257  bushels  of  grain.  There  also  passed  through 
80,190,519  feet,  B.  M.,  of  lumber,  16,350,200  feet  of  logs,  29,121,020 
shingles,  and  28,896,260  lath.  The  dry  dock  was  in  constant  use  during 
the  whole  year.  The  cost  of  operating  and  care  of  the  canal  is  pro- 
vided for  by  an  indefinite  approi)riation  made  by  act  of  March  3, 1881. 
The  amount  expended  during  the  year  was  $57,057.21.  (See  Appen- 
dix Z  4.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13, 1892,  were  made  by  the  local  engineer,  Maj.  A.  Macken- 
zie, Corps  of  Engineers,  and  reports  thereon  submitted  through  the 
division  engineer,  OoL  O.  M.  Poe,  Corps  of  Engineers. 

1,  Hamburg  Bay^  on  the  Mississippi  River ^  in  Calhoun  County^  III. — 
Maj.  Mackenzie  submitted  report  of  examination  under  date  Novem- 
ber 7,  1892,  It  is  his  opinion  and  that  of  the  division  engineer, 
concurred  in  by  this  office,  that  the  bay  is  worthy  of  improvement  by 
the  General  Government  lo  an  extent  justified  by  the  interests  con- 
cerned. The  information  now  on  hand  and  such  additional  surveys  and 
examinations  as  can  be  made  in  connection  with  the  improvement  of 
the  Mississippi  Eiver  will  permit  the  prepjiration,  at  any  time,  of  project 
and  estimate  of  cost  of  improvement  at  this  locality.  The  report  was 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  26,  Fifty- 
second  Congress,  second  session.    (See  also  Appendix  Z  5.) 

2.  Mississippi  Kiver^  Iowa  side,  from  mouth  of  Iowa  River  to  Burling- 
tonj  to  determine  the  best  method  of  removing  the  bars  and  deepening  the 
channel, — Maj.  Mackenzie,  in  report  of  examination  submitted  under 
date  of  November  7, 1892,  states  that  a  "  method  of  removing  the  bars 
and  deepening  the  channel  ^  of  Mississippi  River  was  adopted  in  1878 
and  has  been  successfully  followed  since  that  time;  that  the  section  of 
the  Mississippi  River  i*eferred  to  is  worthy  of  improvement;  that  work 
under  the  approved  method  mentioned  has  been  in  progress  there  for 
many  years,  and  that  surveys  of  portions  of  the  section  are  being  made 
continually  in  connection  with  such  work  of  general  improvement;  no 
further  survey  is  therefore  required,  and  no  special  appropriations  are 
needed  for  this  work,  it  being  practicable  to  allot  such  amounts  as  are 
necessary  fix>m  the  existing  general  appropriation  for  improving  Miss- 
issippi Biver  fh>m  mouth  of  Missouri  River  to  Minneapolis.'  These 
views  are  concurred  in  by  the  division  engineer  and  by  this  office.  The 
report  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
88,  Fifty-second  Congress^  second  session.    (See  also  Appendix  Z  6.) 
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3.  Harhor  at  Moline,  III. — Maj.  Mackenzie  submitted  report  of  ex- 
amination under  date  of  November  7, 1892.  It  is  his  opinion  and  that 
of  the  division  engineer,  concurred  in  by  this  office,  that  the  local- 
ity is  not  woithy  of  improvement  by  the  General  Government  in  the 
manner  desired  and  proposed  by  the  city  of  Molina.  The  report  was 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  30,  Fifty- 
second  Congress,  second  session.    (See  also  Appendix  Z  7.) 

4.  Mississippi  River  at  and  near  Bellevue^  lowa^  with  a  view  to  so  re- 
pairing and  fixing  darn  that  ferry  channel  icill  be  restored. — Maj.  Mac- 
kenzie, in  report  of  examination  submitted  under  date  of  November 
7, 1892,  states  that  the  Mississippi  lliver  in  the  vicinity  of  Bellevue  is 
worthy  of  improvement,  and  the  work  of  restoring  the  ferry  channel 
by  repairing  and'fixing  the  dam  is  a  proper  one,  it  being  incidental  to 
the  work  of  channel  improvement;  no  special  survey  of  the  locality  is 
necessary,  and  no  special  appropriation  is  needed,  appropriations  being 
now  available  for  the  improvement  of  Mississippi  River  between  the 
mouth  of  the  Missouri  and  Minneapolis  which  can  be  properly  applied 
to  work  on  the  dam  when  other  work  is  carried  out  in  the  vicinity  of 
Bellevue.  The  division  engineer  concurs  in  the  views  of  Maj.  Mackenzie, 
and  it  is  the  opinion  of  this  office  that  the  locality  in  question  is  worthy 
of  improvement  in  the  manner  indicated.  The  report  was  transmitted 
to  Congress  and  printed  as  House  Ex.  Doc.  No.  83,  Fifty-second  Con- 
gress, second  session.    (See  also  Api)endix  Z  8.) 

5.  Lake  Pepin,  Mississippi  River,  as  to  whether  additional  harbors  of 
refuge  are  necessary,  and  %f  necessary,  where  the  same  should  be  located, — 
]Slaj.  Mackenzie  submitted  report  of  examination  under  date  of  No- 
vember 7, 1892.  It  is  his  opinion  that  additional  harbors  of  refuge  on 
Lake  Pepin  are  necessary  and  that  the  matter  is  worthy  of  considera- 
by  the  General  Government;  but  that  one  such  harbor  located  on  the 
Minnesota  shore  near  Kings  Coulee  will  for  the  present  at  least  serve 
all  purposes  of  navigation.  He  also  states  that  no  additional  special 
surveys  are  required  in  advance  of  the  preparation  of  plans  and  esti- 
mates of  cost  of  the  work,  and  that  such  plans  and  estimates  can  be 
prepared  from  information  now  at  hand  or  obtainable  in  connection  with 
the  general  work  of  improving  the  Mississippi  lliver.  .These  views  are 
concurred  in  by  the  division  engineer  and  by  this  office.  The  report 
was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No,  62, 
rit'ty-second  Congress,  second  session.    (See  also  Ai)pendix  Z  9.) 

IMPROVEIvmNT  OF  MISSISSIPPI  RIVER  ABOVE  FALLS  OF  ST.  ANTHONY, 
MINNESOTA;  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBU- 
TARIES TO  MISSISSIPPI  RIVER,  AND  OF  RED  RIVER  OF  THE  NORTH, 
MINNESOTA  AND  NORTH  DAKOTA;  GAUGING  MISSISSIPPI  RIVER  AT 
ST.  PAUL.     . 

This  district  was  in  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engi- 
neers, with  Lieut.  Hiram  M.  Chittenden,  Corps  of  Engineers,  under  his 
immediate  orders  to  Ai)ril  2,  1893;  Division  Engineer,  Col.  O.  M.  Poe, 
Corps  of  Engineers. 

i.  Mississippi  River  above  FalU  of  St,  Anthony,  Minnesota, — The 
present  project,  adopted  in  1880,  consists  in  the  improvement  of  the 
river  between  Aitkin  and  Grand  lla])ids,  a  distance  of  130J  miles,  by 
removal  of  snags,  bowlders,  bars,  and  leaning  trees  from  the  channels 
and  construction  of  wing  dams  where  necessary  to  afford  3  feet  depth 
at  low- water  stage,  the  cost  being  estimat^id  at  $54,127.  In  1889  the 
estimate  was  increased  to  $G3,0(H).    Under  the  approi>riations  of  1880, 
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1881,  and  1882,  the  river  between  the  points  named  was  well  cleared  of 
large  numbers  of  obstructions.  Between  18S4  and  1888,  and  during  the 
flood  of  the  latter  year,  large  numbers  of  snags  and  leaning  trees  were 
formed. 

The  appropriation  of  $10,000  made  by  act  of  August  11,  1888,  was 
applied  to  removal  of  obstructions  between  Grand  Kapids  and  a  point 
about  half-way  to  Aitkin,  and  in  addition  a  number  of  bowlders  was 
removed  to  within  20  miles  of  the  latter  point. 

Before  improvement  commenced  in  1880  the  stream  between  Aitkin 
and  Grand  Rapids  was  so  obstructed  that  navigation  was  difficult,  and 
at  times  almost  impossible  for  steamers  of  lightest  draft. 

The  total  expenditures  under  present  project  to  June  30,  1802,  in- 
cluding outstanding  liabilities,  were  $61,177.86. 

There  was  then  a  general  depth  in  the  improved  channels  of  3  feet 
at  low  water.  A  few  bowlders,  snags,  and  leaning  trees  offered  some 
obstruction,  but  did  not  seriously  interfere  with  navigation. 

During  the  winter  of  1892-'93, 130.25  cubic  yards  of  bowlders  was  re- 
moved from  the  channel  in  the  vicinity  of  Pine  Knoll. 

For  a  number  of  years  previous  to  the  present  season  several  steam- 
ers have  navigated  this  portion  of  the  Mississippi,  carrying  passengers 
and  freight  to  the  settlements  and  supplies  for  lumber  camps. 

The  opening,  during  the  winter  of  1889-'90,  of  the  Duluth  and  Win- 
nipeg Eailroad  from  Duluth  to  the  Mississippi  Eiver  resulted  in  one 
steamer  being  withdrawn  from  the  freight  and  passenger  business, 
though  at  the  beginning  of  the  season  of  1891  she  was  again  put  into 
commission. 

July  1, 1892,  balance  unexpended $1,843.06 

June  30,  1893,  amount  expended  during  fiscal  year 1, 827. 48 

July  1, 1893,  balance  unexpended 15. 58 

July  1,  1893,  outstanding  liabilities 10. 35 

July  1,  1893,  balance  available 5.23 

(See  Appendix  A  A  1.) 

2,  Reservoirs  at  head  waters  of  Mississippi  River, — The  object  of  the 
reservoirs  is  to  collect  surplus  water,  principally  from  the  precipitation 
of  winter,  spring,  and  early  summer,  to  be  systematically  released  so  as 
to  benefit  navigation  on  the  Mississippi  Eiver  below  the  dams.  The 
reservoir  project  is  the  outcome  of  surveys  and  examinations  made  in 
1869, 1874, 1878,  and  1879.  From  the  results  of  these  examinations  and 
further  examinations  made  in  1880,  the  first  cost  of  constructing  reser- 
voir dams  in  Minnesota  and  Wisconsin  was  placed  at  $1,809,08.'^.  The 
cost  of  land  and  other  damages  to  result  from  construction  and  opera- 
tion of  the  proposed  dams  was  not  included  in  that  estimate,  as  they 
could  not  be  predicted  with  any  approach  to  accuracy. 

The  present  project  consists  in  constructing  reservoir  dams  at  head 
waters  of  the  Mississippi  River  in  Minnesota,  that  locality  having  been 
selected  for  oommencing  the  work  in  consequence  of  an  appropriation 
made  by  the  river  and  harbor  act  approved  June  14, 1880,  for  construc- 
tion of  a  reservoir  dam  at  Lake  Winnibigoshish,  Minnesota,  and  for 
other  reasons  given  in  Appendix  Y  to  the  Annual  Report  for  1886.  By 
1886  four  of  the  reservoirs  had  been  created.  In  the  spring  of  1891  the 
construction  of  a  fifth  reservoir  at  Sandy  Lake  was  commenced,  and 
one-half  was  built  by  the  fall  of  1892,  but  its  completion  has  been  de- 
layed by  the  provision  in  the  river  and  harbor  act  of  Congress,  July  13, 
1892,  providing  for  a  navigable  pass  in  the  dam.    Plans  embodying  the 
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modifications  were  drawn  and  submitted  to  a  board  of  engineers  for 
examination  and  report.  The  board  approved  the  phms  with  one  modi- 
fication and  the  work  is  now  in  progress. 

The  total  expenditures  on  this  work  to  the  close  of  the  fiscal  year  end- 
ing June  30, 1892,  including  examinations  at  proposed  dam  sites,  land 
damages,  amounts  paid  to  commissioners  in  attempted  settlement8  of 
awards  to  Indians,  and  care  and  maintenance  of  the  works,  were  $684,- 
042.23. 

During  the  past  year  the  operations  have  been  operating  completed 
reservoirs,  continuing  construction  of  Sandy  Lake  Dam,  building  tele- 
phone line  from  Sandy  Lake  Dam  to  McGregor,  Minn.,  building  jam  piers, 
and  repairing  gates  at  Pokegama  Falls  Dam. 

The  reservoirs  were  oi)erated  in  1885-'92  during  the  seasons  of  low 
water,  to  the  benefit  of  navigation  on  more  than  165  miles  of  the  Missis- 
sippi Eiver,  viz,  between  Grand  Eapids  and  Aitkin,  130^  miles,  and 
from  St.  Paul  to  some  distance  below  the  confluence  of  the  Mississii)pi 
and  St.  Croix  rivers. 

The  sum  of  $20,000  is  asked  for  the  completion  of  navigable  pass  in 
Sandy  Lake  Dam. 

July  1, 1892,  balance  unexpended $39,781.61 

Amount  appropriated  by  act  approved  July  13,  1892 60, 000. 00 

99, 781. 61 
June  30, 1893,  amount  expended  during  fiscal  year 44, 231. 44 

July  1, 1893,  balance  unexpended 55, 550. 17 

July  1, 1893,  outstanding  liabilities  .•- 8,849.84 

July  1, 1893,  balance  available 46,700.33 


'  Amount  (estimated)  re(iuired  for  completion  of  existing  project 1, 034, 683.  50 

Amount  tiiat  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 

1895 51,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  A  2.) 

3.  Chippewa  River ^  including  Yellow  BanJcs,  Wisconsin. — ^Theplan  for 
improvement  of  the  Chippewa.  River  consists  in  revetment  of  caving 
bends  and  construction  of  dams  and  jetties  from  Eau  Claire  to  the  con- 
fluence of  the  Chippewa  and  Mississippi,  a  distance  of  57  miles,  to 
confine  the  low- water  volume  to  a  channel  of  nearly  uniform  width  and 
depth.  The  general  plan  was  adopted  in  1877,  and  the  work  has  been 
carried  on  in  accordance  with  it,  varying,  however,  more  or  less  as  to 
location  and  extent  of  dams,  jetties,  etc.  The  protection  of  the  Yel- 
low Banks  consists  in  a  revetment  of  piling  and  fascines,  the  latter  to 
be  crowned  with  rock.  The  object  of  the  Yellow  Banks  protection  is 
to  prevent  their  erosion  and  thus  relieve  the  channels  of  the  Chippewa 
River  and  of  the  Mississippi  below  the  junction  of  the  two  streams  from 
the  masses  of  sand  contributed  by  those  banks.  The  plan  for  protect- 
ing the  banks  was  adopted  in  1883.  The  improvement  of  the  river  and 
the  protection  of  the  Yellow  Banks  were  regarded  as  separate  and  dis- 
tinct works  until  the  act  of  August  11,  1888.  Estimated  cost  of  the 
consolidated  improvement,  including  all  the  expenses  from  the  com- 
mencement, $272,487.72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceed  18  inches,  and  the  crossing  at  the  mouth  of  the 
river  was  extremely  difficult  at  that  stage  owing  to  the  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insuffi- 
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cient  depth.  These  latter-named  channels  were  contracted  into  one  of 
good  depth  by  means  of  long  parallel  jetties.  Generally,  wherever 
^works  of  improvement  were  constructed  by  the  Government,  the  low- 
water  depths  were  increased  from  18  inches  to  3  or  4  feet,  and  the  gen- 
eral improvement  not  only  greatly  facilitated  the  passage  of  steamers 
and  rafts,  but  also  greatly  reduced  the  expense  of  rafting  manufactured 
lumber.  Localities  remaining  to  be  improved  have  a  least  depth  in  the 
channel  of  about  2  feet. 

No  work,  except  slight  repair,  has  been  done  at  the  Yellow  Banks 
since  1883,  when  4,978  linear  feet  of  bank  revetment  had  been  com- 
pleted and  the  piling  for  3,275  feet  had  been  driven  ready  for  the  back- 
ing of  brush  and  stone. 

The  total  expenditures  from  the  commencement  of  operations  in  1877 
to  June  30,  1892,  including  outstanding  liabilities,  were  $165,574.78. 

During  the  past  fiscal  year  there  has  been  constructed  a  brush  and 
stone  dam  at  Eau  Galle  Flats.  Slight  repairs  were  made  to  the  Plum 
Island  Flats  Dam  No.  3. 

The  new  work  is  of  too  recent  a  date  to  indicate  its  permanent  effect 
on  the  low- water  channel. 

July  1, 1892,  balance  nnexpended $1,713.98 

Amount  appropriated  by  act  approved  July  13, 1892 .• 5, 000. 00 

6,  713. 98 
June  30, 1893,  amount  expended  during  fi86al  year 5, 588. 42 

July  1, 1893,  balance  unexpended 1, 125. 56 

July  1, 1893,  outstanding  liabilities 398.32 

July  1, 1893,  balance  available 727.24 

{Amount  (estimated)  required  for  completion  of  existing  project 100,  737. 72 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3,  1893. 

(See  Appendix  A  A  3.) 

4.  St,  Oroix  BiveVj  Wisconsin  and  Minnesota. — The  original  project 
for  improvement,  adopted  in  1878,  was  ba«ed  ui)oii  a  survey  made  in 
1874,  when  the  river  was  at  a  high  stage  of  water  and  but  compara- 
tively few  obstructions  to  be  seen.  It  contemplated  removal  of  snags, 
bowlders,  sand  bars,  etc.,  and  contraction  of  low-water  channels  from 
Taylor  Falls  to  the  confluence  of  the  river  with  the  Mississippi  into  one 
of  nearly  uniform  width.  Estimated  cost,  $21,758.  At  low  water, 
however,  the  channel  had,  in  many  places,  but  2  feet  depth,  and 
steamers  and  barges  made  their  way  as  best  they  could  amongst  the 
obstructions;  at  times  it  was  impossible  for  them  to  get  over  the  shoal 
places.  The  present  project^  adopted  in  1880,  and  modified  as  to  cost 
in  1882,  and  again  in  1889,  is  based  upon  a  low-water  survey  made  in 
1879,  and  differs  from  that  originally  adopted  only  in  amount  of  work 
to  be  done.    Estimated  cost,  $108,700. 

The  expenditures  under  present  project  to  June  30, 1892,  including 
outstanding  liabilities,  were  $82,461.02. 

The  total  expenditures  under  original  and  present  projects  to  June 
30, 1892,  including  outstanding  liabilities,  were  $100,461.02. 

The  effect  of  the  work  of  improvement  has  been  to  secure  a  least 
depth  of  3  feet  on  the  improved  bars  above  Stillwater  and  4  to  5  feet 
on  the  bars  below  that  place.  Generally,  it  may  be  said  of  this  im- 
provement that  at  many  points  navigation  has  been  rendered  perma- 
nent where  formerly  it  was  uncertain,  and  tliat  in  other  places  it  has 
been  made  practicable  where  before  improvement  it  was  uni)ossible. 
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In  the  improved  parts  of  the  river  above  Stillwater  there  is  a  low- water 
depth  in  the  channel  of  2  feet;  below  Stillwater  there  is  a  good  chan- 
nel with  a  least  depth  of  4  feet. 

The  work  of  improvement  during  the  last  year  has  consisted  in 
removing  a  small  bar  at  head  of  Lake  ,St.  Croix  and  in  widening  the 
channel  over  Hudson  Bar  by  dredging.  The  work  at  Hudson  enabled 
the  raft  boats,  with  their  large  tows  to  more  easily  make  the  run  over 
the  bar. 

July  1,  1892,  balance  unexpended .-. $49. 44 

Amount  appropriated  by  act  approved  July  13,  1892 i.      8, 000. 00 

8, 049. 44 
June  30,  1893,  amount  expended  daring  fiscal  year 5, 220. 49 

July  1,  1893,  balance  unexpended 2,828.95 

July  1,  1893,  outstanding  Liabilities 341. 16 

July  1,  1893,  balance  available 2,487.79 

{Amount  (estimated)  required  for  completion  of  existinf^  project 18, 200. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895    18, 200. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  A  4.) 

5.  Minnefiota  River^  Minnesota. — From  1867  to  1873,  Congress  appro- 
priated $77,600  for  improving  the  Minnesota  Kiver.  The  appropria- 
tions were  applied  to  removing  snags  and  bowlders,  so  as  to  afford  a 
least  depth  at  low-water  stage  of  2  to  3  feet.  In  1874  a  survey  was 
made  from  the  mouth  of  the  river  to  South  Bend,  a  distance  of  about 
116  miles,  to  determine  the  practicability  of  improving  the  navigation 
by  means  of  canals,  locks,  and  dams.  Based  ui)on  this  survey,  esti- 
mates were  made  for  five  locks  and  dams,  and  removal  of  snags,  etc.,  at  a 
cost  of  $733,868.63,  the  cost  of  removing  snags,  etc.^  being  therein 
placed  at  $34,585.10,  including  contingencies.  Following  this  rei)ort, 
Congress  made  three  appropriations  ot  $10,000  each,  by  acts  approved 
March  3,  1875,  August  14, 1876,  and  June  18, 1878,  which  sums  were 
applied  to  clearing  the  river  of  obstructions  below  South  Bend. 

The  expenditures  to  June  30, 1879,  were  $117,457. 

Since  1879,  no  work  for  improvement  of  the  river  has  been  under- 
taken. Under  the  appropriations  above  named,  the  removal  of  obstruc- 
tions cleared  the  way  over  long  stretches  of  the  river  between  Minne- 
sota Falls  and  a  point  about  30  miles  below  Henderson  (16.7  miles  above 
Shakopee).  Little  or  no  use  was  made  of  the  cleared  channels,  as  there 
was  not  sufficient  water  in  the  channel  to  permit  navigation  during  the 
low-water  i)eriod8.  The  rapidly  caving  banks  on  the  upper  section  of 
this  stream  cause  snags  and  leaning  trees  to  form,  so  that  channels 
that  cleared  of  them  twelve  years  ago  are  more  or  less  encumbered  with 
tbem  to-day. 

No  expenditures  have  been  made  for  the  improvement  of  the  lower 
part  of  the  river,  which  aflords  much  better  facilities  for  river  traffic 
tban  the  upper  part. 

From  Shakopee  to  the  Mississippi  the  river  is  deep  except  on  two 
bars.    There  are  few  snags  on  this  reach. 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $10,000 
for  improving  the  Minnesota  River,  including  protection  of  the  banks 
op])osite  the  borough  of  Belle  Plaine.  It  appearing,  from  an  exami- 
nation made  in  September,  1888,  that  the  sum  was  inadequate  for  the 
purposes  named,  its  expenditure  for  work  of  improvement  was  deferred 
until  the  further  wishes  of  Congress  in  the  matter  might  be  known. 
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The  river  and  harbor  act  of  July  13,  1892,  made  tlie  sum  available 
for  the  improvement  of  the  river,  omitting  the  requirement  for  opera- 
tions at  Belle  Plaine.  Under  the  latter  act  an  examination  of  the  mouth 
of  the  river  was  made  and  work  of  improvement  will  be  carried  on 
during  the  ensuing  year. 

The  total  expenditures  on  the  improvement  of  the  whole  river  ix)  the 
close  of  the  fiscal  year  ending  June  30, 1892,  were  $117,542.79. 

July  1, 1892,  balance  unexpended $9,967.00 

.Tune  30, 1893,  amount  expended  during  fiscal  year 93. 45 

July  1, 1893,  balance  unexpended 9,873.55 

July  1, 1893,  outstanding  liabilities 18.54 

July  1, 1893,  balance  available :      9,855.01 


< 


'Amount  (estimated)  required  for  com])lutioii  of  existinj^  project 093, 868. 63 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    35,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  A  A  5.) 

6,  Red  River  of  the  Narthj  Minnesota  and  North  Dakota. — The  project 
for  the  imi)rovement  of  this  river  from  Breckenridge  to  the  northern 
boundary  line,  adopted  in  1877  and  amended  as  to  cost  in  1883,  consists 
in  the  removal-of  snags,  leaning  trees,  and  bowlders,  and  in  dredging 
channels  through  the  bars  at  an  estimated  cost  of  $179j310.  A  revised 
estimate  made  in  1887,  placed  the<;ost  of  completing  tbe  improvement 
at  $79,698.37.  The  engineer  in  charge  submits  in  his  report  an  esti- 
mate of  $07,320  for  the  completion  of  the  project.  The  last  estimate 
has  been  necessitated  by  an  increase  in  the  quantity  of  material  to  be 
excavated  and  by  the  effect  of  the  eight-hour  law  in  increasing  tbe  cost 
of  the  work. 

Before  improvement,  the  ruling  depth  upon  the  bars  between  Moor- 
head  and  Goose  Eapids  at  ordinary  low  water  was  but  1^  feet,  and  below 
Grand  Forks,  2  feet,  while  between  Moorhead  and  Abercrombie  the 
navigation  was  at  all  times  difQcult. 

Th€i  work  to  June  30, 1892,  has  resulted  in  opening  a  channel  3  feet 
deep  at  ordinary  low  water  and  60  feet  wide  from  Moorhead  to  a  point 
-80  miles  north,  and  a  channel  4  feet  deep  at  ordinary  low  water  and 
averaging  60  feet  wide  from  Grand  Forks  td  a  point  93  miles  north  by 
river;  also  in  the  removal  of  snags  and  trees  between  Moorhead  and 
Abercrombie  so  as  te  afford  safe  passage  for  steamers  between  those 
points  during  high  and  medium  stages  of  water. 

The  total  amount  expended,  including  outstanding  liabilities,  te  June 
30, 1892,  was  $214,180.60. 

Dredging  operations  were  continued  during  the  past  fiscal  year  and 
resulted  in  extending  the  dredged  channels  from  a  point  93  miles  north 
of  Grand  Forks  to  the  boundary  line,  and  in  improving  Imile  of  Goose 
Eapids  Flats.  The  improvement  from  Grand  Forks  north  to  the 
boundary  line  has  now  been  comx)leted. 

July  1, 1892,  balance  unexpended $2,067.05 

Amount  appropriated  by  act  approved  J  uly  13,  1892 25, 000. 00 

27, 067. 05 
June  30, 1893,  amount  expended  during  fiscal  year 19, 106. 55 

July  1,  1893,  balance  unexpended 7.960,50 

July  1, 1893,  outatanding  liabilities 2,788.79 

Juljl^  1883^  balance  available 5,171.71 
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{Amount  f estimated)  reqtiired  for  completion  of  existing  project $67, 320. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    67, 3J0. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  M  arch  3, 1893. 

(See  Appendix  A  A  6.) 

7.  Gauging  Mississippi  River  at  or  near  St.  Paul,  Minn. — The  Board 
of  Engineers,  to  whom  was  referred  the  project  for  the  application 
of  $37,500,  appropriated  by  the  river  and  harbor  act  of  August  6, 
1886,  for  reservoirs  at  headwaters  of  Mississippi  River,  recommended 
in  their  report  dated  May  24,  1887,  '*  that  such  gaugings  be  made  at 
or  near  St.  Paul  during  the  annual  operation  of  the  reservoirs  as  shall 
determine  accurately  the  discharge  at  that  point  at  critical  periods." 
(Page  1692,  Annual  Report,  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  August  11, 1888,  authorized  the  gaugings 
and  provided  for  them  as  follows: 

And  the  Secretary  of  War  shaU  cause  such  gaugings  to  be  made  at  or  near  St.  Paul 
during  the  annual  operation  of  said  reservoirs  as  shall  determine  accurately  the  dis- 
charge at  that  point,  the  cost  of  the  same  to  he  paid  out  of  the  annual  appropriation 
for  gauging  the  waters  of  the  Mississippi  River  and  its  tributaries. 

•  *  *  «  •  «  • 

Sec.  6.  That  for  the  purpose  of  securing  the  uninterrupted  ganging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  joint  resolution 
of  the  twenty-first  of  February,  eighteen  hundred  and  seventy  one,  upon  the  appli- 
cation of  the  Chief  of  Engineers,  tne  Secretary  of  War  is  hereby  authorized  to  draw 
his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treasury 
for  such  sums  as  may  be  necessary  to  do  such  work,  not  to  exceed  in  the  Sk^K^e- 
gate  for  each  year  the  amount  appropriated  in  this  act  for  such  purpose :  Provided, 
however,  That  an  itemized  statement  of  said  expenses  shall  accomptuiy  the  Annual 
Report  of  the  Chief  of  Engineers. 

Gaugings  were  not  made  until  the  fall  of  1889,  although  an  allotment 
of  $900  for  the  fiscal  year  ending  June  30,  1889,  had  been  made.  Ou 
account  of  the  lateness  in  the  season  and  tlie  condition  of  the  river,  it 
was  not  deemed  advisable  to  expend  any  of  the  mt)ney  that  year. 

The  allotments  of  $000,  $900,  $900,  and  $500,  made  for  fiscal  years 
1889-'90,  1890-'91, 1891-'92,  and  1892-'93,  were  applied  to  gauging  the 
Mississippi  Eiver  at  St.  Paul,  and,  when  necessary,  the  Minnesota  Kiver 
at  its  mouth. 

During  the  past  fiscal  year  87  gaugings  have  been  made. 

July  1, 1892,  balance  unexpended $45. 22 

Amount  allotted  for  fiscal  year  ending  June  30, 1893 500. 00 

545.22 
June  30, 1893,  amount  expended  during  fiscal  year 431. 23 

July  1, 1893,  balance  unexpended 113. 99 

July  1, 1893,  outstanding  luibilities 113. 99 

Amount  allotted  for  fiscal  year  ending  June  30, 1 894 500. 00 

(See  Appendix  A  A  8.) 

EXAMINATION    OF    KANSAS    RIVER,    KANSAS,   MADE    IN    COMPLIANCE 
WITH  RIVER  AND  HARBOR  ACT  APPROVED  JULY   13,  1892. 

The  preliminary  examination  of  Kansas  Eiver,  required  by  act  of 
July  13,  1892,  was  made  by  the  local  engineer,  Lieut.  Col.  Charles  R, 
Suter,  Corps  of  Engineers,  and  report  thereon  submitted  under  date  of 
February  9,  1893.  It  is  his  opinion,  concurred  in  by  this  office,  that 
the  river  is  not  at  the  present  time  worthy  of  improvement  by  the 
General  Government.  The  report  was  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  243,  Fifty-second  Congress,  second 
Bession.    (See  also  Appendix  B  B.) 
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IMPROVEMENT   OF  MISSOURI  RIVER   ABOVE   SIOUX   CITY,   IOWA,   AND 
OF  YELLOWSTONE   RIVER,  MONTANA   AND   NORTH   DAKOTA. 

This  district  was  in  the  charge  of  Capt.  Charles  F.  Powell,  Corps  of 
Engineers,  to  April  27,  1893,  and  of  Capt.  Harry  F.  Hodges,  Corps  of 
Engineers,  since  that  date ^  Division  Engineer,  Col.  O.M.  Poe,  Corps  of 
Engineers. 

1.  Missouri  River  between  the  Great  Falls^  Montana,  and  Sioux  City^ 
Iowa. — Between  Fort  Benton,  Mont.,  the  head  of  navigation,  and 
the  Great  Falls,  37  miles  above,  the  river  is  seriously  obstructed  by 
rocks  and  has  a  steep'slope.  No  work  has  been  done  upon  it  and  none 
is  proposed. 

Between  Fort  Benton  and  Carroll,  Mont.,  the  channel  was  originally 
obstructed  by  bowlders,  short  turns,  and  steep  slopes.  On  many  bars 
there  was  insufficient  low-water  depth  for  boats  drawing  30  inches. 
This  stretch  is  168  miles  long  and  is  called  the  '*  Rocky  River.''  The 
original  project  called  for  the  removal  of  bowlders.  It  was  extended 
to  include  dredging  and  the  building  of  cutoff  and  wing  dams. 

Up  to  June  30, 1893,  $365,930.61  had  been  expended  on  the  present 
project  for  the  Rocky  River.  The  worst  bowlders  had  been  removed, 
dams  had  been  built  at  various  points,  and  some  dredging  had  been 
done.  The  channel  had  been  deepened  to  36  inches  at  the  improved 
places  except  at  extreme  low  water. 

Before  the  adoption  of  the  above-named  project,  work  had  been  done 
on  the  river  above  and  below  the  Great  Falls  under  an  appropriation 
of  $160,000  for  improving  the  Missouri  River  above  the  mouth  of  the 
Yellowstone. 

The  part  done  on  the  Rocky  River  consisted  of  dam  construction  and 
rock  removal. 

During  the  year  ending  June  30, 1892,  work  on  the  Rocky  River  had 
liad  been  suspended,  as  there  appeared  no  likelihood  of  boats  running 
there  during  the  approaching  season.  The  plant  has  been  cared  for 
and  kept  in  repair. 

Below  Carroll,  Mont.,  the  river  is  known  as  the  "  Sandy  River.'' 
From  there  down  it  becomes  more  and  more  unstable  and  carries  more 
and  more  sediment.  The  banks  in  the  bottoms  cave  and  numerous 
shoals  exist.  Floods  and  ice  gorges  occasionally  cause  cut-offs  or 
radical  shifting  of  the  channel.  Originally  the  principal  difficulties 
met  with  by  navigation  were  due  to  the  bars,  snags,  and  instability  of 
the  channel.  The  river  was  avilable  for  boats  drawing  30  inches,  if 
skillfully  piloted. 

The  original  project  for  the  general  improvement  contemplated  the 
removal  of  snags  and  other  obstructions,  and  the  completion  of  a 
detailed  survey  with  publication  of  charts.  The  construction  of  an  ice 
harbor  at  Rockhaven  was  subsequently  added.  In  1878  to  1882  some 
work  of  regulation  was  done  near  Vermillion,  S.  Dak.  None  has  since 
been  undertaken. 

Up  to  June  30, 1893,  there  has  been  expended : 

In  removal  of  snags,  etc $149, 824. 33 

In  snrvey  and  plotting  before  1884 63,401.21 

In  survey  and  plotting  since  1884 163,  111.  82 

In  preparatory  work  on  ice  harbor 2, 227. 97 

In  work  before  adoption  of  present  project 159, 168. 14 

On  June  30, 1892,  the  snagging  fleet  consisted  of  one  steel-hulled 
steamer,  one  wooden-hulled  steamer,  ^and  one  steel-hulled  scow,  all 
quite  proper  appliances  for  the  work.    During  the  year  ending  June 
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3^1,  ]^l3y  the^e  iK^ate  reoKived  (^  ima^.  53  misec^neoos  obstmrtioii^. 
and  filau^  itereral  fiad  bar^«  The  fleet  has  been  extrajaririy  repaired 
daring  the  year,  and  the  mMw  m  now  fitting  with  ssteun-pnopelling 

Tlie  removal  of  many  dangerooji  obstnietioni(  rend»«  the  ehannel 
more  availalile  for  navigation  than  it  was  origin^y,  but  vto  attempt  has 
t>een  made  to  permanently  deepen  or  rectify  it. 

(Jp  to  June  30,  18112,  the  river  survey  parties  had  comf^ted  the 
jirimary  leveling  to  Fairbanks  S.  Dak.,  the  tertiary  triaugnlation, 
iiydrography,  and  Khore  line  to  Cannonball,  2^.  Dak.,  and  the  triangu- 
lation  and  bank  tofxigraphy  to  Fairbanks 

The  plotters  liarl  completed  63  of  the  detafl  charts  and  1  small-scale 
ctiart.  Fifty-eight  detail  charts  and  9  small-scale  charts  were  partially 
finished.    Fifty  (lataWed  charts  were  in  the  hands  of  the  printer. 

During  the  year  the  field  work  of  the  sorvey  was  nearly  completed. 
Tliere  remains  only  the  duplication  of  the  primary  levels  for  a  distance 
of  267  miles,  the  shoreline  topography  and  hydrography  for  a  distance 
of  15  miles,  and  the  topography  of  the  bottom  land  for  a  distance  of  94 
miles* 

The  plotters  during  the  year  have  finish^  59  detail  charts  and  8^ 
small'S(;a1e  charts;  and  have  i)artially  finished  69  detaU  charts  and  I 
small-scale  chart.  Thirteen  editions  of  the  detail  charts  and  proofs  of  2 
others  have  been  received  from  the  printer. 

On  June  30, 1892,  the  elevation  for  the  ice  harbor  had  been  surveyed. 
The  plans  are  now  complete.  It  is  hoped  to  do  the  greater  part  of  the 
work  in  the  autumn. 

July  1,  18JI2,  baliiDce  nnexnended $110,986.81 

AinoiJiit  TGcaived  by  refandineDt  of  overpay ineut 41. 60 

Amount  appropriated  by  act  approved  J uly  13,  1892 150, 000. 00 

261. 028. 41 
Jane  30,  1893,  amount  expended  during  fiscal  year 100,900.94 

July  1,1893,  balance  unexpended 160,127.47 

July  1,  18{i3,  outHtanding  liabilities $9,725.00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 13, 775. 00 

: 23,500.00 

July  1,  1893,  balance  available 136,627.47 

{Amount  (estimated)  roouirod  for  completion  of  existing  project •175,000.00 
Amount  thatcan  beprolitablyexpeudcdin fiscal yearendingJnne30,1895*175, 000. 00 
Hubmittcd  in  compliance  with  r<M|uirements  of  sections  2  of  river  and 
harbor  actn  of  1800  an<l  1867  and  of  sundry  civil  act  of  March  3,,  1893. 

(Soe  Appendix  G  C  1.) 

iK  Removal  of  snags  and  other  obstructions  in  Missouri  River  above 
Sioux  City,  Iowa, — The  approved  project  contemplates  the  use  of  the 
avaihible  funds  in  the  work  stated  on  that  part  of  the  Missouri  Kiver 
above  Sioux  City  where  boats  may  be  running  and  where  the  work  is 
most  neechMl. 

Hut  one  appropriation  has  been  made  for  this  work,  that  Jby  the 
sundry  civil  act  of  March  3,  1893,  $50,000. 

The  work  of  the  snag  boats  has  been  carried  on  under  the  general 
approj)riati()n  for  improving  the  Missouri  Eiver  between  the  Great 
r'alla,  Montana,  and  Sioux  City,  Iowa,  and  will  be  found  reported  under 
that  liead. 

*  Exclusive  of  $50,000  annually  for  removal  of  snags,  etc. 
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Amount  apprepriated  by  sundry  civil  act  approved  March  3,  1893 $50, 000. 00 

July  1,  1893,  balance  unexpended 50,000.00 

(  Amount  (estimated)  required  for  work  annually 50, 000. 00 

<^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  0  0  2.) 

3.  Examination  of  Missouri  River  hetween  Three  Forlcs  and  Canyon 
Ferry  J  MonL,  to  determine  availability  of  water  power, — The  river  and 
harbor  act  approved  July  13, 1892,  appropriated  $2,500  for  an  examina- 
tion of  Missouri  Eiver  from  Three  Forks  to  Canyon  Ferry,  Mont.,  with 
a  view  of  determining  at  what  points,  if  any,  use  might  be  made  of 
water  power  for  manufacturing  and  other  purposes,  without  unreason- 
ably impairing  the  navigability  of  that  portion  of  the  river. 

The  project  for  the  work  contemplates  examination  of  the  maps  of  the 
survey  made  on  this  part  of  the  river  in  1890  by  the  Missouri  Kiver 
Commission,  personal  examination  of  the  localities,  and  such  additional 
field  work  as  may  be  found  necessary. 

During  the  year  ending  June  30, 1893,  the  personal  examination  of 
the  locality  was  made.  The  remainder  of  the  work  is  reserved  for  the 
low  water  of  early  autumn,  when  it  can  be  most  advantageously  done. 

Amount  appropriated  by  act  approved  July  13,  1892 $2, 500. 00 

July  1,  1893,  balance  unexpended 2,500.00 

(See  Appendix  C  C  3.) 

4,  Yellowstone  River,  Montana  and  North  Dakota. — Originally  the 
channel  of  the  river  was  so  obstructed  by  rocks,  swift  rapids,  sharp 
turns,  and  insufficient  depth, at  bars  as  to  be  nearly  impassable  to  any 
vessels  at  low  water. 

The  original  i)roject  contemplated  rock  removal  at  various  i)oints  of 
the  river  and  the  construction  of  closing  dams  and  wing  dams  at  some 
places  below  Glendive.    A  survey  was  also  projected. 

Up  to  June  30, 1892,  a  total  of  $103,020.13  had  been  expended  on 
the  improvement,  and  $19,000  on  the  survey.  The  result  ha«  been  to 
give  a  navigable  channel  of  3  feet  in  depth  at  the  points  improved 
above  Glen£ve,  and  3  feet  or  more  at  the  points  improved  below  that 
place.  The  survey  has  been  finished.  During  the  year  ending  June  30, 
1893,  no  work  has  been  done.  For  reasons  given  in  Appendix  X  2  of  the 
Annual  Eeport,  Chief  of  Engineers,  1887,  the  project  is  suspended  for 
further  action  of  Congress.  There  was  formerly  a  brisk  river  traffic. 
There  is  none  now. 

July  1,1892,  balance  unexpended..; $11,720.87 

July  1,1893,  balance  unexpended 11,720.87 

July  1, 1898,  outstanding  liabilities .71 

July  1, 1893,  balance  available 11,720.16 

(See  Appendix  C  C  4.) 

EXAHqrATION  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examination  of  James  River ^  South  Dalota.  required 
by  act  of  July  13, 1892,  was  made  by  the  local  engineer,  ('apt.  Charles  F. 
Powell,  Corps  of  Engineers,  and  his  report  thereon,  dated  February  28, 
1893,  was  sabmitted  through  the  division  engineer,  Col.  O.  M.  Poe, 
Corps  of  Engineers.    It  is  the  opinion  of  Capt.  Powell  and  that  of  the 
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division  engineer,  concurred  in  by  this  office,  that  the  river  is  not  now 
worthy  of  improvement  by  the  General  Government.  (See  Appendix 
CC5.) 

IMPROVEMENT  OF  OBION  RIVER,  TENNESSEE,  AND  OF  CUMBERLAND 
RIVER,  TENNESSEE  RIVER  ABOVE  CHATTANOOGA  AND  BELOW  BEE 
TREE  SHOALS,  AND  THEIR  TRIBUTARIES,  TENNESSEE  AND  KEN- 
TUCKY. 

This  di  strict  was  in  the  charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps  of 
Engineers,  with  Capt.  John  Biddle,  Corps  of  Engineers,  under  his  im- 
mediate orders  to  June  9, 1893,  and  in  the  charge  of  Capt.  Biddle  since 
that  date. 

1.  Obion  River  J  Tennessee. — ^This  stream  is  a  tributary  of  the  Missis- 
sippi and  flows  wholly  within  the  State  of  Tennessee.  It  rises  in  the 
western  part  of  that  State,  runs  in  a  southwesterly  direction,  and  has 
a  length  of  about  75  miles.  An  examination  was  made  in  1880,  and  a 
survey  was  made  in  1891,  under  provisions  of  river  and  harbor  act 
approved  September  19, 1890,  from  Obion  to  the  mouth  of  the  river,  a 
distance  of  68.8  miles,  having  a  fall  of  27  feet. 

The  obstructions  were  found  to  be  heavy  drift,  snags,  overhanging 
trees,  and  a  tortuous  channel. 

The  project  consists  of  removing  surface  obstructions,  constructing 
wing  dams  at  the  worst  shoals,  s^aightening  the  channel  by  cutting 
through  several  sharp  "bends,"  making  the  "cut-offs"  suflSciently 
wide  and  deep  by  clearing,  grubbing,  and  excavating,  closing  the  old. 
channel  by  means  of  pile  and  brush  dams,  to  secure  a  navigable  chan- 
nel not  less  than  3  feet  deep  at  lowest  stages,  estimated  to  cost  $50,000. 

The  appropriation  of  $7,500  in  river  and  harbor  act  of  July  13, 1892, 
was  the  first  made  for  this  work  by  the  General  Government. 

In  October  boats  were  built  and  work  begun.  The  channel  was 
clejired  of  surface  obstructions  from  Obion  to  Lane  Ferry,  about  22 
miles.  Work  was  suspended  by  high  water  in  December.  In  March 
operations  were  resumed  by  clearing  away  the  snags  that  could  not  be 
reached  during  the  first  season's  work.  The  drift  gorges  that  completely 
closed  the  channel  at  several  points  were  cut  through.  A  small 
steamer,  with  barges  in  tow,  passed  up  the  Obion  in  May,  being  the 
first  steamboat  reaching  that  town  during  the  past  fifry  years.  It  is 
reported  that  the  work  done  has  given  great  satisfaction  to  the  river 
interests. 

The  amount  expended  during  the  present  fiscal  year,  including  out- 
standing indebtedness,  was  $5,466.99. 

Amount  appropriated  by  act  approved  July  13, 1892 $7, 500. 00 

June  30, 1893,  amount  expended  duriug  fiscal  year 5, 454. 99 

July  1, 1893,  balance  unexpended 2, 045. 01 

July  1, 1893,  outstanding  liabilities 12.00 

July  1, 1893,  balance  available 2,033.01 


'Amount  (estimated)  required  for  completion  of  existing  project 42, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    10, 000. 00 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1898. 

(See  Appendix  I)  D  1.) 

2.  Tennessee  River — a.    Above  Chattanooga^  Tenn,  {188  miles). — ^This 
section  of  the  river  extends  from  the  mouth  of  the  French  Broad  River  to 
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Chattanooga,  and  is  usually  navi liable  during  the  winter  and  S])ring 
months.  Examinations  were  made  in  1830  and  1871,  and  a  detailed 
instrumental  survey  in  1891-'&3.  The  obstructions  were  described  as 
"  low-water  obstructions,''  consisting  of  reefs,  rock  or  gravel  bars,  and 
snags,  etc.,  brought  down  by  freshets.  The  depth  on  these  bars  varies 
from  10  to  30  inches  at  a  low-water  stage,  the  current  being  from  2^  to 
6  miles  per  liour. 

The  original  project,  under  which  the  work  is  still  carried  on,  was  to 
blast  a  channel  through  the  reefs,  reduce  the  gravel  and  sand  bars,  and 
to  deepen  the  water  on  the  bars  by  the  construction  of  wing  dams,  thus 
contracting  the  waterway  so  as  to  secure  a  safe,  navigable  channel,  3 
feet  in  depth  at  average  low  water. 

The  amount  expeuded  to  June  30, 1892,  including  outstanding  in- 
debtedness, was  $269,303.10,  which  expenditure  has  resulted  in  setuiring 
a  lengthened  season  of  navigation  for  steamboats  and  a  safer  channel 
for  the  passage  of  rafbs  and  flatboats.  Of  the  43  obstructions  enumer- 
ated in  1830,  channel  work  has  been  carried  on  to  the  extent  of  improv- 
ing at  least  29  of  them.  Owing  to  the  character  of  the  banks  these 
improvements  are  practically  permanent.  At  White  Creek  Shoals  the 
l<mgitudinal  dapi  has  been  lengthened  and  two  spur  dams  built,  causing 
the  removal  of  the  sand  bar  to  deep  water.  At  Soddy  Shoals  the  chan- 
nel has  been  carefally  examined  and  preparations  made  for  drilling  and 
blasting  the  rock  forming  the  dangerous  reefs  of  this  obstruction. 
Three  dams  have  also  been  repaired. 

The  BtesmeT  McPherson  proving  unsuitable  for  the  work  on  the  Upper 
Tennessee  was  sold  to  the  work  of  improving  the  Tennessee  Eiver  be- 
tween Chattanooga  and  foot  of  Bee  Tree  Shoals,  and  a  light-draft 
steamer,  Stephen  M.  Long^  was  constructed  during  the  fiscal  year  for 
use  above  Chattanooga. 

At  Soddy  Shoals  work  was  carried  on  for  about  four  months,  August 
to  December,  removing  from  the  channel  about  650  cubic  yards  of  rock, 
146  snags,  and  267  overhanging  trees;  4,052  cubic  yards  of  dam  was 
built  and  1,496  cubic  yards  of  old  dam  calked.  During  the  winter  the 
fleet  was  moored  at  Chattanooga.  In  April  the  fleet  was  moved  to 
Caney  Creek  Shoals  and  the  quarrying  stone  for  the  dams  was  begun; 
this  work  was  in  progress  at  the  close  of  the  fiscal  year. 

The  amount  expended,  including  outstanding  indebtedness  during  the 
fiscal  year  ending  June  30, 1893,  was  $22,786.98. 

July  1, 1892,  balance  anexpeDded $1,842.93 

Beceived  ftom  sale  of  Bteamer  MoPherson 2, 400. 00 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

29, 242. 93 
June  30,  1893,  amount  expended  during  fiscal  year 20, 675. 35 

July  1, 1893,  balance  unexpended 8,567.58 

July  1, 1893,  outstanding  liabilities 2,111.63 

July  1, 1893,  balance  available 6,455.95 

(Amount  (estimated)  required  for  completion  of  existing  project 44, 000. 00 
Amounttbat can  beprofitably  expended  in  tiscal  year  ending  J  ime  30, 1895    44, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marcb  3,  1893. 

Survey  of  Tennessee  River  between  Chattanooga  and  the  junction  of 
Holston  and  French  Broad  rivers y  Tennessee. — The  river  and  harbor  act 
approved  September  19, 1890,  provided  $15,000,  or  so  much  thereof  as 
may  be  necessary^  to  be  used  in  making  a  careful  and  comprehensive 
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survey  of  Tennessee  Eiver  from  Cbattanooga  to  the  junction  of  the 
Holston  and  French  Broad  rivers,  with  a  view  of  ascertaining  to  what 
extent  the  navigation  of  the  river  is  capable  of  improvement,  and  the 
cost  of  the  same  and  the  preparation  of  suitable  plans  therefor. 

Tlie  survey  was  conducted  under  the  direction  of  Lieut.  Cols.  John 
W.  Barlow  and  Henry  M.  Bobert,  Corps  of  Engineers,  and  a  report 
upon  it  was  submitted  by  the  latter  under  date  of  February  23, 1893. 

Lieut.  Col.  Robert  states  that  this  portion  of  the  Tennessee  River,  a 
reach  188  miles  in  length,  is  capable  of  being  made  navigable  to  a  depth 
of  5  feet  at  low  water  without  the  use  of  locks  and  dams,  but  at  great 
cost,  roughly  estimated  at  $3,000,000.  He  considers  that  an  improve- 
ment to  a  depth  of  3  feet,  which  is  greatly  needed  and  can  be  obtained 
at  reasonable  and  justifiable  cost,  should  be  first  undertaken  before 
projecting  further  improvement.  The  cost  of  a  3-foot  channel  is  esti- 
mated at  $650,000. 

The  reports  were  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  252,  Fifty-second  Congress,  second  session;  they  are  also  sub- 
mitte(^l  with  Appendix  D  D  2  of  this  report. 

b.  Below  Bee  Tree  Shoals ^  Alabama  (225  miles). — ^This  section  of  the 
river  is  generally  navigable  during  the  greater  part  of  the  year,  though 
several  obstructions  render  navigation  difficult  during  the  low- water 
season. 

No  instrumental  survey  has  been  made  of  this  section  of  the  river, 
nor  estimates  and  project  submitted  for  its  improvement,  and  it  is  very 
necessary  that  such  a  survey  be  made  to  obtain  data  whereon  to  base 
estimates  and  a  proje-ct  for  the  improvement  of  the  Lower  Tennessee. 
The  work  required  to  be  done  is  channel  excavation  and  construction 
of  wing  dams  to  widen,  straighten,  and  deepen  the  channel  at  the 
principal  obstructions. 

JAvingston  Pointy  KenUtcky. — ^The  river  and  harbor  aets  of  September 
19, 1890,  and  July  13, 1892,  each  appropriated  $25,000  for  the  preserva- 
tion of  Livingston  Point,  Kentucky,  which,  with  two  small  islands, 
forms  Paducah  Harbor,  at  the  mouth  of  the  river.  The  plan  of  improve- 
ment adopted  consisted  in  covering  the  wearing  slopes  of  the  banks 
with  a  revetment  of  stone  and  brush  and  the  construction  of  a  pile 
and  stone  dike  along  the  crest  of  the  weakest  part  of  the  point,  where 
the  Ohio  cuts  through  at  high  stages  of  the  river. 

The  amount  expended,  including  outstanding  indebtedness,  to  June 
30,  1892,  was  $22,904.30.  This  exi)enditure  secured  the  construction  of 
the  dike  on  the  Ohio  side  for  a  distance  of  660  feet  across  the  washout 
near  the  extremity  of  the  point.  The  bank  protection  covers  a  length 
of  2,330  feet,  the  average  width  being  47  feet.  This  work  was  done 
under  contract. 

During  the  present  fiscal  year  a  contract  was  entered  into  for  furnish- 
ing stone  and  brush  in  place,  necessary  for  the  construction  of  about 
3,000  feet  oi'  sliore  protection  at  Livingston  Point,  Kentucky.  Work 
was  carried  on  during  December  and  April  by  depositing  2,000.47  cubic 
yards  of  stone  in  place.  High  water  prevented  operations  during  the 
other  mcmths  of  the  fiscal  year. 

The  amount  available  for  this  work  during  the  past  fiscal  year  was 
$27,035.70.  The  amount  expended  during  the  year  was  $1,459.29,  leav- 
ing a  balance  unexpended  July  1, 1803,  of  $25,576.41,  of  which  $9,886.32 
was  covered  by  uncompleted  contracts.  The  amount  (estimated)  re- 
(jnired  for  comi)leting  the  existing  project  for  Livingston  Point  is 
$130,000. 
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The  money  statement  is  included  in  that  for  imi)roving  Tennessee 
River  below  Chattanooga,  pnge310. 

(See  Appendix  D  D  2.) 

3.  Hiwassee  River,  Tennessee. — This  stream  rises  in  the  Blue  Eidge  in 
North  Carolina  and  Georgia.  It  flows  in  a  west-northwesterly  direc- 
tion, and  enters  the  Tennessee  River  about  35  miles  above  Cliattaiiooga 
and  -48  miles  below  Knoxville.  On  examination  made  in  1874  the  cliiin- 
nel  was  found  to  be  obstructed  by  rock  reefs,  gravel  bars,  snags,  and 
overhanging  trees. 

The  present  project  consists  in  narrowing  the  waterway  at  the  shoal 
places  by  building  wing  dams  and  excavating  the  reefs  and  gravel  bars 
and  removing  surface  obstructions  so  as  to  secure  a  channel  40  feet 
wide  and  2  feet  deep  at  ordinary  low  water  from  Savannah  Ford  to  the 
mouth  of  the  river,  about  43  miles. 

The  amount  expended  to  June  30,  1892,  inchiding  outstanding 
indebtedness,  was  935,338.78,  and  has  resulted  in  a  partial  improve- 
ment of  the  river,  securing  an  increased  depth  in  channel  and  the 
removal  of  sui'face  obstructions,  principally  below  Charleston. 

From  July  1  to  September  10,  a  small  force  was  employed  at  Mat- 
thew Shoals.  A  part  of  the  main  dam  opposite  the  lower  island  was 
removed  and  a  new  spur  dam  built  out  from  the  right  bank  to  back  up 
the  water  on  the  shoal.  Satisfactory  results  were  attained  to  the 
extent  of  reducing  the  velocity  of  the  current  opposite  the  lower  island. 
The  other  dams  were  raised  and  repaired  and  the  banks  protected  by 
a  facing  of  felled  trees  and  brush  held  in  place  by  stone  riprap.  The 
channel  below  Matthew  Shoals  was  also  cleared  of  surface  obstructions. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $1,442.16.  No  appropriation  was  made  by  the  river 
and  harbor  act  of  July  13, 1892,  for  the  Hiwassee  River. 

July  1, 1892,  balaace  anexpended $1,492.27 

June  ^f  18^,  amount  expended  during  fiscal  year 1, 419. 12 

July  1,  1893, 1>alanoe  unexpended 73. 15 

July  1, 1893,  outstanding  UabUities 23.04 

july  1, 1893,  balance  available 50.11 

(See  Appendix  D  D  3.) 

4.  French  Broad  River j  Tennessee. — This  stream  rises  on  the  western 
slopes  of  the  Blue  Kidge  in  [North  Carolina,  and  enters  tlie  State  of 
Tennessee  at  Paint  Bo(;k,  and  after  a  course  of  121  miles  in  that  State 
joins  the  Holston,  ^  miles  above  Knoxville,  thus  forming  the  Tennessee 
River. 

By  examinations  made  in  1871  and  1876  the  river  was  found  to  be 
obstructed  by  rock  reefs,  sand  and  gravel  bars,  and  surface  obstruc- 
tions, such  as  bowlders,  snags  and  overhanging  trees.  It  was  not 
deemed  practicable  to  improve  the  river  above  Leadvale,  but  from  this 
point  to  the  mouth,  a  distance  of  about  90  miles,  it  is  projected  to  re- 
move all  surface  obstructions,  and  by  excavation  and  use  of  wing  dams 
to  secure  for  this  distance  a  channel  depth  of  2J  feet  at  ordinary  low 
water.  Above  the  mouth  of  Nolichucky  River  (Leadvale)  to  the  boun- 
dary line  of  Tennesse^  and  North  Carolina  a  system  of  locks  and  dams 
is  the  only  feasible  improvement,  but  the  amount  of  commerce  does  not 
warrant  such  an  expenditure. 

The  amount  expended  to  June  30,  1892,  including  outstanding  in- 
debtedness, was  $47,984.24.  This  expenditure  has  resulted  in  the  im- 
provement of  ten  of  the  principal  obstructions  below  Bandridge,  by 
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deepeuing  and  clearing  the  channel,  constmcting  and  modifying  wing 
dams,  and  revetting  the  banks  where  necessary.  At  Seven  Island 
Shoals  the  improvements  have  made  upstream  navigation  possible  at 
lower  stages  of  the  river.  A  general  deepening  of  the  channel  from  6 
to  10  inches  has  been  obtained.  At  Bryant  Shoals  navigation  has 
been  greatly  improved;  at  Hanging  Rock  Shoals  the  ch»nnel  has  been 
changed  from  the  north  to  the  south  side  of  Brabson  Island,  and  the 
new  channel  was  cleared  of  obstructions  without  detention  of  boats; 
eight  dams  were  built,  aggregating  a  length  of  2,694  linear  feet.  The 
work  done  has  proved  eflfective. 

During  the  fiscal  year  the  operations  were  limited,  being  mostly  in 
the  nature  of  repairs  at  Hanging  Rock  Shoals  and  consisted  of  rijirap- 
ping  the  bank  with  stone,  raising  and  repairing  the  dams,  and  clearing 
the  channel  of  surface  obstructions.  When  the  work  is  completed,  the 
chute  at  these  shoals  will  be  one  of  the  safest  and  easiest  to  navigate 
on  the  river.  A  light-draft  steamer,  about  14  inches,  was  built  esi>e- 
cially  for  use  upon  this  stream  and  the  Upper  Tennessee. 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year,  was  $4,712.87.  The  work  done  and  projected  will  mate- 
rially aid  navigation  and  the  development  of  the  mining  and  agricul- 
tural interests  along  the  valley  of  the  river. 

One  thousand  dollars  has  been  allotted  from  the  appropriation  of 
$15,000,  made  by  act  of  July  13, 1892,  for  this  river,  to  be  applied  to 
removing  bar  in  Little  Pigeon  River. 

July  1, 1892,  balance  unexpended $189. 39 

Received  from  sale  of  steamer  McPhersoU 900. 00 

Amount  appropriated  l^y  act  approved  July  13, 1892 14, 000. 00 

15, 089. 39 
June  30, 1893,  amount  expended  during  fiscal  year 3, 759. 31 

July  1, 1893, balance  undxpeuded 11,330. d6 

July  1, 1893,  outstanding  liabilities 953.56 

July  1,  1893,  balance  available 10,376.52 

{Amount  (estimated)  required  for  completion  of  existing  project •.     88, 000. 00 
Amountthatcanbeprofitablyexpeuded  in  fiscal  yeareiidiugJune30, 1895    30,000.00 
Submitted  in  comi»liance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  D  4.) 

5.  Little  Pigeon  River j  Tenneesee. — Little  Pigeon  Kiver  is  formed  by 
the  junction  of  its  East  Fork  and  South  Fork  at  Sevierville,  in  East 
Tennessee,  flows  in  a  northwesterly  direction  for  about  5  miles,  and 
empties  into  the  French  Broad  Eiver  about  42  miles  above  Knoxville. 
The  stream  is  obstructed  by  rock  and  gravel  shoals  and  rapids,  and 
the  object  of  its  improvement  would  be  to  facilitate  navigation  during 
medium  and  higher  stages. 

An  examination  of  the  river  was  made  under  the  provisions  of  river 
and  harbor  act  of  September  19,  1890,  and  the  reports  thereon  were 
printed  as  House  Ex.  Doc  No.  159,  Fifty-first  Congress,  second  session, 
and  as  Appendix  E  E  8,  Annual  Keport,  Chief  of  Engineers,  1891. 

The  river  and  harbor  act  of  July  13,  1892,  provided  that  of  tbe 
$15,000  appropriated  for  improving  French  Broad  Eiver,  $1,000  "may 
be  used  in  removing  the  bar  or  shoal  in  Little  Pigeon  River."  This  sum 
has  been  allotted  for  the  removal  of  the  bar  near  the  mouth  of  the 
river,  described  as  the  only  bad  shoal  below  Catlettsburg.  During  the 
fiscal  year  no  work  was  done, 

r 
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Amonnt  allotted  under  act  approved  July  13,  1892 $1, 000. 00 

July  1, 1893,  balance  unexpended 1,000.00 

(See  Appendix  D  D  4.) 

6.  Clinch  River^  Tennessee. — This  stream  rises  in  the  Cumberland 
moantaius  in  Virginia,  and  after  following  a  southwesterly  course  emp- 
ties into  the  Tennessee  Kiver  at  Kingston,  104  miles  above  Chattanooga. 
About  230  miles  of  the  river  flows  in  the  State  of  Tennessee. 

An  examination  was  made  in  1875,  when  the  channel  obstructions 
were  found  to  be  rock  reefs,  sand  and  gravel  bars,  snags,  and  over- 
hanging trees. 

The  present  project  provides  for  channel  excavation,  removing  sur- 
face obstructions,  and  the  construction  of  wing  dams,  so  as  to  secure  a 
safe  navigable  channel  of  2  feet  at  ordinary  low  water  ft*om  mouth  of 
river  to  Clinton,  about  70  miles,  and  of  1 J  feet  from  Clinton  to  Haynes 
or  Walkers  Ferry,  about  76  miles;  but  from  Haynes  to  the  Tennessee 
State  line,  85  miles,  the  only  work  practicable  is  to  remove  the  loose 
rock  and  reduce  the  rock  ledges,  thus  to  assist  flat-boat  navigation 
during  "  rain  tides." 

The  engineer  officer  in  charge  reports  that  $50,000,  the  estimate  of 
1885,  is  wholly  inadequate  to  do  the  work  projected,  and  recommends 
that  a  detailed  survey  be  made  to  obtain  the  data  necessary  to  deter- 
mine the  cost. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending  June 
30, 1892,  including  outstanding  indebtedness,  was  $34,962.29,  and  has 
resulted  in  securing  a  reduction  of  the  rock  reefs,  the  removal  of  s^^ngs, 
drift,  etc.,  brought  doi^vn  by  the  annual  floods,  and  the  construction  of 
several  heavy  riprap  dams  above  and  below  Haynes;  a  safe  channel 
was  secured  at  stages  of  the  water  from  2  to  3  feet  lower  than  beturo 
the  improvements  were  begun.  Special  advantages  in  the  lower  river 
have  been  gained  at  Cloud  Shoals,  Hibb  Shoals,  Black  Shoals,Bletcher 
Shoals,  and  at  Llewellyn  Shoals.  At  the  last-named  obstruction  ^afe 
navigation  is  reported  possible  at  a  stage  of  water  from  1  foot  to  1^ 
feet  lower  than  before  the  work  of  1892  was  begun.  Some  improve- 
ments were  also  made  in  1892  in  the  channel  at  Youngs  Island.  Above 
Haynes  improvements  were  made  at  Hunter  Shoals,  Sycamore  Shoals, 
Hopson  Shoals,  and  Straight  Shoals. 

No  work  in  the  channel  was  done  during  the  present  fiscal  year. 
Partial  examinations  were  made  in  July  below  the  mouth  of  Powell 
Kiver.  and  later  below  the  mouth  of  Emory  Kiver,  to  ascertain  in  part 
what  18  necessary  to  be  done  to  improve  the  channel  and  obtain  a  navi- 
gable 2-foot  low- water  depth. 

The  total  amount  expended  during  the  present  fiscal  year,  including 
outstanding  indebtedness,  was  $917.81. 

July  1, 1892,  balance  unexpended $111. 55 

Amount  appropriated  by  act  approved  July  13, 1892 4,  OIK).  00 


4,111.55 

June  SO,  1898,  amount  expended  during  fiscal  year 888. 97 

July  1, 1893,  balance  unexpended 3, 222. 58 

July  1, 1893,  outstanding  liabUitieB 28.84 

July  1, 1893,  balance  available 3,193.74 

f  Amount  Testmiated)  required  for  completiou  of  existing  project 11, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  .June  30, 1895  11, 000. 00 
Submitted  hi  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acta  of  1^  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  D  D  5.) 
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7.  Cumberland  River,  Tennessee  and  Kentucky. — a.  Below  Nashville 
{191  miks). — Anexamiuation  was  made  of  this  section  in  1871,  and  the 
channel  was  found  to  be  of  the  same  general  character  throughout  its 
entire  length  and  obstructed  by  rock  reefs,  bowlders,  gravel  and  sand 
bars,  snags,  and  overhanging  trees. 

The  original  project  provides  for  the  removal  of  the  surface  obstruc- 
tions and  deepening  the  channel  by  excavation  and  the  building  of 
wing  dams.  This  project  was  modified  in  1888,  on  the  recommendation 
of  a* board  of  engineer  officers,  by  the  proposed  construction  of  a  pile 
dike  with  crib  superstructure  for  the  improvement  of  the  channel  at 
the  mouth  of  the  river,  from  Smithland  to  the  deep  waters  of  the  Ohio, 
for  which  Congress  made  provision  in  river  and  harbor  act  of  Septem- 
ber 19,  1890.  A  survey  was  made  in  1889,  having  in  view  a  project  for 
the  radical  improvement  of  the  river  below  Nashville,  and  "to  ascer- 
tain if  necessary  to  establish  locks  and  dams.''  The  river  and  harbor 
act  of  July  13, 1892,  provided  for  the  selection  and  purchase  of  sites 
for  a  lock  and  dam  near  the  mouth  of  Harpeth  Eiver.  The  total 
amount  expended  to  June  30, 1892,  including  outstanding  indebted- 
ness, was  $287,694.70.  This  expenditure  has  resulted  in  obtaining  an 
increased  depth  at  low  water  at  some  of  the  worst  obstructions  and 
thereby  securing  a  lengthened  season  of  navigation,  and  from  year  to 
year  in  clearing  the  channel  of  snags  and  other  surface  obstructions. 
Good  i)rogress  was  made  on  the  work  of  building  dike  and  stone  pro- 
tection at  mouth  of  river  under  contract.  The  old  spur  dams  were 
shortened  so  as  to  increase  the  channel  width.  The  shore  of  Cumber- 
land Island  in  the  vicinity  was  protected  by  riprap.  Buoys  or  floats 
were  placed  on  the  dams  at  the  principal  obstiTictions  to  mark  location 
of  dams  at  high  water. 

During  the  present  fiscal  year  the  work  of  dike  construction  was  con- 
tinued at  mouth  of  the  river;  1,047  piles  were  driven;  6,577f  cubic  yards 
of  stone  and  351  cords  of  brush  were  placed  in  dike.  The  old  dams, 
extending  from  Cumberland  Island  to  head  of  dike,  were  entirely  re- 
moved. 

During  September  and  October  about  3,150  linear  feet  of  bank  above 
foot  of  Cumberland  Island  were  protected  by  driving  1,092  piles  near  the 
low  water  line,  and  by  placing  6,041  cubic  yards  of  stone  and  645  cords 
of  brush  as  a  revetment. 

In  September  the  survey  was  begun,  having  in  view  the  selection  of 
sites  for  lock  and  dam  near  mouth  of  Harpeth  River,  as  provided  by 
act  of  July  13,  1892.  The  field  work  of  this  survey  was  finished  in 
April  and  the  maps  in  June.  The  sites  recommended,  located  about  2J 
miles  below  the  mouth  of  Harpeth  River,  were  approved  by  the  Secre- 
tary of  War  June  12.  Action  will  be  taken  without  unnecessary  delay 
to  acquire  title  to  these  sites. 

The  expenditures  during  the  fiscal  year  were,  for  general  improve- 
ment, $12,074.67;  atmouthof  river,  $8,098.92;  lock  and  dam  near  mouth 
of  Harpeth  River,  $4,768.72. 

July  1,  1892,  balance  unexpended $17, 462. 16 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

57, 462. 16 
June  30,  1893,  amount  expended  during  fiscal  year 25, 542. 31 

July  1,  1893,  balance  unexpended 31, 919. 85 

July  1,  1S93,  outstanding  liabilities $214.8(5 

July  1,  1893,  amount  covered  by  uncompleted  contracts 6, 695. 00 

6, 909. 86 

July  1,  1893,  balance  available 25,009.99 

=====aB 


BIVER   AND   HARBOR   IMPROVEMENTS.  305 

{Amount  (estimated)  required  for  complotiou  of  existing  project $153, 000. 00 
Amonnttbat  can  beprofitabl^y  expended  in  fiscal  yenrendmg  JunoSO,  1895  153, 000. 00 
Submitted  in  compliance  with  rcfiuireiueuts  of  H(>ction.s  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

h.  Above  Nashville. — From  Nashville  to  head  of  Smith  Shoals  (337 
miles). — The  prescDt  project  is  based  on  an  instrumental  survey  of  this 
section  made  in  1883,  and  provides  for  the  compk»te  canalization  of  the 
river  from  Nashville  to  head  of  Smith  Shoals,  by  tlie  construction  of 
23  locks  and  dams  below  Buniside,  and  7  locks  and  2  dams  at  Smith 
Shoals,  at  an  estimated  cost  of  $7,500,000;  of  this  amount  $775,000 
has  been  appropriated. 

The  amount  expended  to  June  30, 1892,  including  outstanding  in- 
debtedness, was  $143,039.26.  This  expenditure  has  been  apphed  to 
the  purchase  of  sites  of  locks  and  abutment  of  Dams  Nos.  1  and  2; 
fencing  United  States  lands;  constructing  lock-keepers'  h(mse  No.  1; 
excavating  lockpits  and  building  cofferdams  at  Locks  1  and  2;  laying 
about  37  per  cent  of  the  masonry  of  lock  and  abutment  of  Dam  1; 
making  survey  of  upper  approach  to  Lock  1,  and  test  borings  at  sites 
of  Lock  2;  surveying  lands  for  sites  of  Locks  3  and  4;  rebuilding  and 
refitting  snagboat  Weitzel;  clearing  the  channel  of  surface  obstruc- 
tions; reducing  rock  and  gravel  bars;  extending  and  repairing  riprap 
dams  in  order  to  maintain  the  improvements  already  secured. 

During  the  present  fiscal  year,  3,010  cubic  yards  of  earth  and  14 
cubic  yards  of  rock  were  removed  and  697.4  cubic  yards  of  masonry 
laid  in  the  abutment  of  Dam  1,  comt)leting  the  same.  At  Lock  1, 
1,155.3  cubic  yards  of  earth  and  430.4  cubic  yards  of  rock  were  re- 
moved, and  2,487.6  cubic  yards  of  maf?onry  laid.  No  work  was  done 
at  Lock  2.  Actual  operations  having  established  the  fact  that  solid 
rock  can  not  be  found  for  the  foundation  of  Lock  No.  2  at  anything 
like  the  depths  specified  in  the  contract  for  its  construction,  and  that 
the  character  of  the  site  at  the  depths  so  specified  is  altogether  too 
insecure  for  the  masonry  of  the  lock,  the  contract  of  February  24, 
1891,  with  Messrs.  Rich  &  Holmes,  for  building  Lock  No.  2,  was  termi- 
nated in  accordance  with  its  provisions.  Detailed  surveys  of  severjil 
localities  were  made  from  which  to  select  the  sites  of  Locks  and  Dams 
Nos.  3  and  4.  The  sites  selected  have  been  approved;  that  of  No.  3 
at  Butteruulk  Shoals,  and  of  No,  4  at  Bandy  Shoals,  about  26  miles 
and  45  miles  respectively  above  Nashville.  Land  for  the  site  of  abut- 
ment of  Dam  3  has  been  purchased  and  title  vested  by  deed  in  the 
United  States.  Proceedings  in  condemnation  have  been  instituted  to 
acquire  the  sites  for  Locks  3  and  4  and  abutment  of  Dam  4,  and  action 
thereon  was  pending  at  the  close  of  the  fiscal  year. 

A  dredge  was  bought  for  general  use  on  the  upper  river.  In  June, 
while  the  stage  of  water  permitted,  the  lumber  for  cofferdams  and 
temporary  buildings,  bricks  for  use  in  lock  construction,  rails  for  tram- 
ways, machinery  and  a  large  part  of  the  plant  on  hand  were  moved  to 
the  sites  of  Locks  3  and  4,  so  as  to  be  available  for  use  when  the  titles 
to  the  sites  are  vested  in  the  United  States.  Authority  was  granted 
in  March  last  to  do  the  entire  work  by  hired  labor  and  purchase  of 
materiak  in  open  market,  it  being  recommended  by  the  engineer  officer 
then  in  charge  as  being  more  advantageous  in  time  and  money  to  the 
work  than  the  contract  system.  Proposals  were,  however,  solicited 
for  supplying  cut  stone  for  the  locks,  by  contract;  bids  to  be  opened 
July  11,  1893. 

The   work    begun  last   June  of  clearing  the  channel  of  surface 
obstructions  was  continued  from  Neelys  Shoals   to  Nashville.     The 
JPK0  93 ^30 


306         REPORT   OF   TUE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

chute  at  HoUeman  Island  was  carried  out  to  the  left  bank  by  removing 
the  spur  dam  running  from  left  bank  to  island  and  rebuilding  the 
dam  on  right  bank^  the  new  chute  was  thoroughly  cleared  of  surface 
obstructions. 

At  Smith  Shoals  an  instrumental  survey  was  begun  in  July  to  obtain 
the  data  necessary  whereon  to  determine  the  sites  for  the  projected 
locks  and  dams  between  Bumside  and  the  mouth  of  Kockcastle  lliver. 
Detailed  examinations  have  been  made  and  maps  nearly  finished 
showing  the  proposed  sites  of  the  two  lower  locks  of  the  series. 

The  amount  expended,  including  outstanding  indebtedness,  during 
the  fiscal  year,  was  $119,294.70,  of  which  the  sum  of  $5,773.44  was 
expended  at  Smith  Shoals. 

July  1, 1892,  balance  unexpended $383,417.11 

Amount  appropriated  by  act  approved  July  13, 1892 250, 000. 00 

633, 417. 11 
June  30, 1893,  amount  expended  during  fiscal  year '. 93, 983. 25 

July  1, 1893,  balance  unexpended 539,433.86 

July  1, 1893,  outstanding  liabilities $25, 311. 45 

July  1, 1893,  amount  covered  by  uncompleted  contracts 56, 063. 30 

81, 374. 75 

July  1, 1893,  balance  available 458,059.11 


r Amount  (estimated)  required  for  completion  of  existing  project. . ...  6, 725, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

\      1895 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

c.  Above  mouth  of  the  Jellico^  Kentucky, — Under  the  provisions  of  the 
act  of  September  19, 1890,  the  $5,000  appropriated  by  act  of  August  2, 
1882,  has  been  expended  in  the  removal  of  snags  and  sand  bars  in  the 
Cumberland  Eiver  above  Nashville,  of  which  sum  $77.98  was  expended 
during  the  present  fiscal  year.  For  detailed  report  of  work  done  in 
channel  see  Reports  of  Chief  of  Engineers,  1891  and  1892. 

July  1,  1892,  balance  unexpended $77.98 

June  30,  1893,  amount  expended  during  fiscal  year 77. 98 

(See  Appendix  D  D  6.) 

8.  Caney  Fork  Eiver ^  Tennessee. — This  stream,  after  a  course  of  about 
200  miles,  wholly  in  the  State  of  Tennessee,  empties  into  the  Cumber- 
land Eiver  at  Carthage,  Tenn.,  about  116  miles  above  Nashville,  Tenn. 
It  is  the  largest  and  an  important  tributary  of  the  Cumberland  liiver. 

An  examination  was  made  in  1879  as  high  up  as  Sligo  Ford,  about 
72  miles,  and  in  1886  it  was  extended  20  miles  farther  to  Frank  Ferry, 
the  head  of  navigation.  The  principal  difficulties  were  found  to  be  rock 
reefs,  gravel  and  sand  bars,  a  crooked,  shallow  channel,  greatly  impeded 
by  surface  obstructions. 

The  present  project  is  to  improve  the  river  below  Frank  Ferry,  92 
miles,  by  removing  drift  and  other  surface  obstructions,  and  building 
the  wing  dams  and  training  walls  necessary  to  insure  safe  navigation 
for  small  steamboats  and  liatboats  during  the  boating  season,  usually 
about  five  months  in  duration,  from  February  to  July. 

The  amount  expended  to  June  30, 1892,  including  outstanding  indebt- 
edness, was  $24,966.62,  which  was  used  in  removin.i*:  surface  obstruc- 
tions^ in  reducing  sand  and  gravel  barts^  and  in  re|)airing  and  building 
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dams,  and  has  resulted  in  a  greatly  improved  channel  at  the  3-foot 
stage  above  low  water  from  Frank  Ferry  to  mouth  of  river. 

Work  in  the  channel  was  suspended  August  15,  1801,  the  appropria- 
tion being  then  nearly  exhausted. 

Amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $53.38,  which  exhausted  the  total  amount  appropri- 
ated. 

July  1, 1892,  balance  unexpended $53. 38 

Jane  30, 1893,  amount  expended  during  fiscal  year 33. 38 


July  1, 1893,  balance  unexpended 20. 00 

July  1, 1893,  outstanding  liabilities 20. 00 


'Amount  (estimated)  required  for  completion  of  existing:  project 20, 228. 00 

Amount  that  can  be  protltably  expended  in  (iscal  year  ending  June  30, 1895    20, 228. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  D  D  7.). 

EXAMINATIONS    MADE    IN    COMPLIANCE    WITH    RIVER  AND    HARBOR 

ACT  APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required 
by  act  of  July  13, 1892,  were  made  by  the  local  engineer,  Lieut.  Col. 
Henry  M.  lloberts,  Corps  of  Engineers,  and  reports  thereon  submitted: 

i.  Ohio  River  between  Livingston  Point  and  the  head  of  Tenner  nee 
Island^  with  the  view  of  protecting  the  harbor  and  marine  wayn  at  Fadu- 
cahj  Ky. — Lieut.  Col.  Robert  submitted  report  of  examination  under 
date  of  August  23,  1892.  It  is  his  opinion,  concurred  in  by  this 
office,  that  the  locality  is  not  worthy  of  improvement  by  the  General 
Government  for  the  purpose  proposed.  The  report  was  transufitted  to 
Congress  and  printed  as  House  Ex.  Doc.  No.  107,  Fifty-second  Con- 
gress, second  session.    (See  also  Appendix*  D  D  8.) 

^.  Buck  BivcTy  Tennessee. — Lieut.  Col.  Robert  submitted  report  of 
examination  under  date  of  October  7, 1892.  It  is  his  opinion,  concurred 
in  by  this  office,  that  tbe  river  is  worthy  of  improvement  by  the  United 
States.  No  survey  will  be  necessary  for  preparation  of  project  and 
estimate  of  cost  of  improvement.  The  report  was  transmitted  to  Con- 
gress and  printed  as  House  Ex.  Doc.  No.  33,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  D  D  9.) 

3.  Sequatchie  River^  Tennessee. — Lieut.  Col.  Robert  submitted  report 
of  examination  under  date  of  August  23, 1892.  It  is  his  opinion,  con- 
curred in  by  this  office,  that  tlie  river  is  not  worthy  of  improvement  by 
the  General  Government.  The  report  was  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  60,  Fifty-second  Congress,  second  ses- 
sion.   (See  also  Appendix  D  D  10.) 

4.  Hiwassee  River j  in  Tennessee^  from  its  confluence  with  the  Tennes- 
see River  to  the  mouth  of  the  Ocoee  River, — Lieut.  Col.  Robert  sub- 
mitted rei)ort  of  examination  luider  date  of  August  22, 1892.  It  is 
his  opinion,  concurred  in  by  this  office,  that  the  river  is  worthy  of  im- 
provement by  the  General  Government.  The  cost  of  a  survey  neces- 
sary for  preparation  of  project  and  estimate  of  cost  of  improvement  is 
estimated  at  $2,000.  The  report  was  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  No.  27,  Fifty-second  Congress,  second  ses- 
sion.   (See  also  Appendix  D  D  11.) 
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5.  Emory  River ^  Tennessee^  from  its  mouth  to  Harriman. — ^Lient.  CoL 
Robert  submitted  report  of  examination  under  date  of  August  22, 
1892.  It  is  his  opinion  that  Emory  River  is  wortliy  of  improvement 
by  the  General  Government,  provided  it  can  be  done  at  a  reasonable 
cost,  which  can  only  be  determined  by  a  survey,  the  cost  of  which  is 
estimated  at  $600.  The  report  was  transmitted  to  Congress  and  printed 
as  House  Ex.  Doc.  Ko.  21,  Fifty-second  Congress,  second  session.  (See 
also  Appendix  D  D  12.) 

IMPROVEMENT  OF  TENNESSEE  RIYBR  BETWEEN  CHATTANOOOA,  TEN- 
NESSEE, AND  FOOT  OF  BEE  TREE  SHOALS,  ALABAMA. 

This  district  was  in  the  charge  of  Capt.  George  W.  Goethals,  Corps  of 
Engineers;  Division  Engineer, Col.  C.  B.  Com8tock,.Corps  of  Engineers. 

1.  Tennessee  River  between  Chattanooga^  Tenn.,  and  foot  of  Bee  Tree 
ShoalSj  Alabama. — The  original  condition  of  the  river  from  Chatta- 
nooga to  Browns  Ferry,  as  shown  by  examinations  made  in  1867  and 
subsequently,  was  unfavorable  to  navigation,  the  channel  being  ob- 
structed by  rock  reefs,  bars,  bowlders,  and  projecting  rocky  points,  per- 
mitting the  passage  of  vessels  from  six  to  nine  months  annually.  From 
Browns  Ferry  to  Florence  it  was  navigable  only  at  unusually  high- 
water  stages,  owing  to  the  obstructions  known  as  Big  and  Little  Mus- 
cle Shoals.  Navigation  between  Florence  and  Eiverton,  Ala.,  was  liin-» 
itcjd  to  about  six  months  annually,  owing  to  the  obstructions  known  as 
Colbert  and  Bee  Tree  Shoals. 

The  existing  project  of  improvement  is  as  follows: 

a.  Removing  obstructions  by  blasting  and  dredging  at  Eoss  Tow- 
head,  in  '*  The  Suck,''  and  at  Bridgeport  and  Guntersville,  Ala. 

b.  Building  a  canal  14.5  miles  long,  70  to  120  feet  wide  and  6  feet 
deep  to  permit  navigation  past  the  river  obstructions  known  as  Big 
Muscle'Shoals;  the  canal  to  have  nine  locks,  each  60  feet  wide  by  300 
feet  long,  and  to  cross  Shoal  Creek  by  means  of  an  aqueduct  900  feet 
long  and  60  feet  wide.  Constructing  a  canal  IJ  miles  long,  to  enable 
vessels  to  avoid  the  obstructiims  known  as  the  Elk  liiver  Shoals;  this 
canal  to  have  two  locks,  one  at  each  end. 

c.  Blasting  a  channel  through  bed  rock  and  building  wing  dams  at 
Little  Muscle  Shoals;  the  project  as  modified  in  1890  contemplates  the 
building  of  a  canal  along  the  north  bank  of  the  river  3  miles  long, 
with  two  locks. 

d.  Constructing  a  canal  8  miles  long,  150  feet  wide  and  7  feet  deep, 
past  the  Colbert  and  Bee  Tree  Shoals  obstructions,  with  one  guard 
lock  at  the  upper  and  one  lock  with  25  foot  lift  at  the  lower  end;  these 
locks  to  be  80  feet  wide  and  350  feet  long. 

The  total  amount  expended  to  June  30,  1892,  including  outstanding 
liabilities,  was  $3,556,529.70^  and  resulted  in  the  improvement  of  the 
river  as  follows : 

Navigation  through  "The  Suck"  and  the  Pan  was  rendered  easier 
by  the  removal  of  bowlders,  detached  rock,  overhanging  trees,  and 
projecting  rocky  points.  At  Elk  liiver  and  Big  Muscle  Shoals  the 
locks,  gates,  valves,  and  machinery  for  properly  operating  them  were 
completed;  the  aqueduct  and  permanent  stone  dams  finished;  houses 
for  lock-keepers  and  assistants,  a  dredge  and  towboat  for  use  of  the 
canal  built,  and  the  canal  opened  to  navigation  the  year  round.  At 
Little  Muscle  Shoals  the  channel  was  deepened  by  blasting,  and 
wing  dams  built  in  accordance  with  the  original  project,  giving  increased 
depth.^  At  Colbert  and  Bee  Tree  Shoals  increased  depth  was  obtained 
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by  excavating  a  channel  and  contracting:  tlie  waterway  by  means  of 
riprap  dams;  survey  of  location  for  proposed  lateral  canal  was  com- 
pleted and  center  line  permanently  marked  by  stone  monuments. 

The  amount  expended  during  the  fiscal  year,  incjudiiig  outstanding 
liabilities,  was  $167,422.41,  for  which  the  follorwing  work  was  done: 

Chattanooga,  Tenn,,  to  Decatur,  Ala, — The  channels  through  Tum- 
bling Shoals,  Poor  Horse  and  Broad  Axe  bars  were  straightened 
and  deepened  by  blasting,  and  the  low-water  fall  reduced,  making 
navigation  easier.  At  Ross  Towhead  and  Guntersville  a  considerable 
quantity  of  rock  and  gravel  was  removed  under  contract,  resulting  in 
increased  depth  of  channel  at  these  localities.  At  Bridgeport  some  of 
the  obstructing  rock  ledges  were  blasted  and  gravel  removed  from  the 
channel  by  digging.  The  gap  in  Beards  lieef  was  cleared  of  obstruct- 
ing rocks,  giving  a  straight  channel  120  feet  wide  and  3  feet  deep. 

Decatur,  Ala.,  to  Florence^  Ala, — ^A  large  quantity  of  stone  was 
quarried  at  both  divisions  of  .the  canal,  and  after  being  broken  was 
placed  on  the  inner  slopes  of  the  longitudinal  dam  and  canal  em- 
bankments throughout  their  entire  length  to  tighten  them;  the  effect 
of  the  broken  stone,  in  addition,  is  to  protect  slopes  from  wash  by 
passing  vessels  and  the  embankments  from  ravages  by  muskrats.  An 
obstructing  towhead  which  had  formed  in  the  channel  above  Lock  A 
was  removed;  the  channel  below  Lock  B  was  deepened  and  widened 
.by  dredging;  the  wooden  snubbing  x>osts  at  the  various  locks  and  below 
Lock  9  were  replaced  with  iron  ones;  tilling  and  grading  were  done 
behind  lock  walls  and  lock-keepers'  houses  where  needed;  certain  Gov- 
ernment lands  and  lock-keepers'  houses  werQ  inclosed  by  fences.  A 
building  to  be  used  as  quarters  for  foremen  was  completed;  a  machine 
shop  was  constructed  and  fitted  up  with  necessary  machines  for  repjiir- 
ing  lock  machinery,  tools,  and  appliances,  and  arrangements  made  to 
oi>erate  the  machines  by  steam  or  water  power;  quarters  were  arranged 
for  laborers;  a  ditch  about  1,100  feet  long  was  dug  as  an  outlet  for 
overflow  from  Six  Mile  waste  weir,  and  new  ties  were  placed  on  rail- 
way track  over  Six  Mile  and  Bluewater  weirs. 

Florence,  Ala,,  to  foot  of  Bee  Tree  Shoals, — The  test  pits  and  exam- 
inations needed  to  determine  the  nature  of  foundation  for  the  lock 
were  completed. "  By  a  modification  of  the  project  it  is  pro])osed  to  sub- 
stitute a  single  lock  of  25-foot  lift  for  the  two  locks  contem])lated  in 
the  modified  project  of  1891.  Bids  for  the  construction  of  this  lock 
were  opened  May  15,  and  a  contract  was  awarded  just  before  the  close 
of  the  fiscal  year.  Satisfactory  arrangements  were  made  and  authority 
granted  to  purchase  305.35  acres  of  land  needed  for  canal  purposes, 
and  of  tliis  amount  82.07  acres  was  purchased  and  paid  for.  The  chan- 
nel opi>osite .  Colbert  Island  was  straightened  and  deei)ened  by  the 
removal  of  a  number  of  detachetl  rocks  and  by  repairing  a  break  in 
the  longitudinal  dam.  In  order  to  determine  the  depth  of  rock  on  the 
site  of  lock  walls  a  number  of  borings  were  made. 

Four  hundred  and  seventy-five  thousand  dollars  of  the  a])propriation 
of  July  13, 1892,  for  improving  Tennessee  liiver  below  Chattanooga, 
was  allotted  to  this  reach,  making,  with  the  balance  already  on  hand, 
$626,353.91  available  for  work.  Of  this  amount  $149,027.(54  was  ex- 
pended during  the  year,  not  including  outstanding  liabilities,  July  1, 
1893,  $18,394.77,  and  the  amount  covered  by  uncompleted  contracts  on 
that  date,  $38,093.85.  The  amount  estimated  as  required  to  coni])lete 
the  existing  project  for  this  reach  is  $5,707,939.81.  Two  million  dollars 
can  be  profltobly  expended  in  the  year  ending  June  30^  1895. 
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The  money  statement  for  tbis  work  is  consolidated  with  that  for  Ten- 
nessee Biver  below  Bee  Tree  Shoals,  page  300.  so  as  to  embrace  the  en- 
tire reach  of  the  river  below  Chattanooga,  as  foUows: 

Tennessee  Biter  below  Chattanooga^ 

July  1, 1892,  balance  nnexi>ended $153,389.61 

Amoniit  appropriated  by  act  approved  Jnly  13, 1892 500, 000. 00 

653, 389. 61 
June  30, 1893,  amonnt  expended  daring  fiscal  year 150,486.93 

Jnly  1, 1893,  balance  unexpended 602,902.68 

July  1, 1893,  outstanding  liabUitiea ;^18.3y4.77 

July  1, 1893,  amount  covered  by  uncompleted  contracts 47, 980. 17 

66,374.94 

July  1, 1893, balance  available •436,527.74 

Amount  (estimated)  required  for  completion  of  existing  project 5, 837, 939. 81 

Amount  that  can  be  profitably  expeutleJ  in  llscal  year  eudiug  June 

30,1895 2,130,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  E  E  1.) 

2,  Operating  and  care  of  MuscU  Shoals  Canal^  Tennessee  River. — The 
canal  has  been  in  constant  use  since  it  was  opened  to  navigation,  No- 
vember 10, 1890.  The  number  of  steamboats,  barges  and  miscellaneous 
craft,  exclusive  of  Government  boats  engaged  in  the  improvement  of 
the  Tennessee  Biver  and  care  of  the  canal,  that  used  the  canal  during 
the  year  was  223. 

A  most  serious  break  occurred  on  the  morning  of  June  1,  just  above 
Lock  3,  owing  to  an  unprecedented  rainfall  of  3.6  inches  in  less  than 
nine  hours;  without  warning  a  section  of  the  towpath  75  feet  in  length 
and  extending  to  bed  rock,  23  feet  below  the  railway  track,  was  carried 
away.  By  working  night  and  day  the  damage  was  repaired  in  time 
ior  two  vessels  to  pass  through  on  the  3d  of  the  month. 

The  accumulation  of  sediment  in  the  canal  required  frequent  dredg- 
ing; 38,964  cubic  yards  of  material  was  thus  removed  during  the  year, 
besides  about  1,500  logs  which  had  drifted  in  the  channels  leading  to 
tlio  canal  proper. 

The  total  expenses  during  the  year,  in  eluding  outstanding  indebted- 
ness, amounted  to  $55,975.19. 

(See  Appendix  E  E  2.) 

IMPEOVEMENT  OF    OHIO,   MONONGAHELA,   CHEA-T,  ALLEGHENY,   AND 

MUSKINGUM  BIVERS. 

This  district  was  in  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps 
of  Engineers,  with  Lieut.  Harry  F.  Hodges,  Corps  of  Engineers,  under 
his  immediate  orders  from  August  15, 1892,  to  April  23,1893;  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Ohio  River. — The  following  is  a  summary  of  the  work  done  during 
the  fiscal  year: 

Logstown. — Work  was  commenced  at  this  place  upon  a  modification 
of  the  old  riprap  curved  dike,  so  as  to  place  it  in  a  line  perpendicular 
to  the  shore,  and  other  spur  dikes  were  planned  to  improve  the  low- 

*A  contract  for  $305^  766. 60  of  this  amount  has  been  awarded. 
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water  channel.  A  vigorous  opposition  to  the  change  was  made  by  the 
Pitteburg  Coal  Exchange,  and  work  was  suspended  and  a  board  of  engi- 
neer officers  convened  to  examine  the  site  and  report  upon  the  plans. 
The  board  recommended  the  construction  of  the  cross-dike  in  place  of 
the  upper  part  of  the  training  dike,  and  one  other  spur  dike,  but,  in 
view  of  the  strong  opposition  of  the  coal-boat  operators,  considered  it 
advisable  to  omit  from  the  plans  the  work  that  was  intended  for  improv- 
ing the  low- water  channel. 

Ice  pier  at  Kerrs  Eun. — ^l^his  work  was  completed  during  the  year. 

Dikes  at  Eight  Mile  Bar. — Supplementary  works  were  constructs  at 
this  point,  for  the  purpose  of  improving  the  channel  opposite  the  dike 
built  in  1885-'86.  Two  loose  stone  spur  dikes  were  constructed,  one 
460  feet  and  one  210  feet  in  length.  They  were  located  at  right  angles 
to  the  current,  and  canned  up  to  an  elevation  4  feet  above  low  water. 
Observations  taken  subsequently  indicated  a  considerable  improve- 
ment in  the  channel,  as  regards  depth,  width,  and  general  direction. 

Rock  bar  at  mouth  of  Licking  River. — A  steam  drilling  scow  for  the 
removal  of  the  rocky  bar  in  the  mouth  of  Licking  River,  by  blasting 
and  subsequent  dredging,  is  now  in  process  of  construction. 

Cullums  Ripple. — A  hired  dredge  was  employed  from  November  15  to 
November  20,  1892,  in  removing  snags  and  small  drift,  which  had 
become  so  tightly  packed  as  to  form  an  obstruction  in  the  cliannel 
opi)Osite  the  dike  at  Oullums  Ripple.  Sixteen  snags  and  seventeen 
cords  of  drift  were  removed  and  disposed  of  in  such  a  manner  that 
no  farther  danger  to  navigation  could  result. 

Oreat  Miami  Emhankment. — Enlargement  of  this  embankment  has 
been  completed,  so  far  as  fands  under  the  allotment  would  permit,  and 
the  work  may  be  considered  completed. 

Rising  Sun. — ^A  hired  dredge  with  towboat  and  barges  was  employed, 
firom  November  11  to  November  30,  in  widening  and  straightening  the 
channel  opposite  the  upper  dike  on  the  Indiana  shore  at  Rising  Sun. 
Three  thousand  three  hundred  and  twenty  cubic  yards  was  removed 
by  dredging,  and  by  this  removal  a  very  much  larger  quantity  was 
scoured  out  by  the  current,  so  that  a  greatly  improved  channel 
resulted. 

Dike  at  Madison^  Ind. — ^This  work  was  completed  during  the  year. 

Embankment  at  Shawneetown. — ^This  was  enlarged  and  the  work  under 
the  allotment  completed  in  May,  1893. 

Brooklyn  Harbor. — By  the  river  and  harbor  act  of  July  13, 1892,  the 
sum  of  $10,000  was  allotted  for  the  purpose  of  improving  the  harbor  at 
Brooklyn,  111.  The  work  of  improvement  was  a  continuation  and  exten- 
sion of  that  done  in  1884  and  1888.  The  United  States  dredges  com- 
menced work  in  October,  1892,  and  continued  until  December  17, 1892, 
when  they  were  stopped  by  high  water.  Thirty-nine  thousand  two 
hundred  and  eighty-six  and  four-tenths  cubic  yards  of  pudding  stone, 
gravel,  and  mud  was  removed  during  this  time. 

Dike  at  middle  of  Orand  Chain. — ^This  dike,  which  has  been  a  long 
time  in  building  on  account  of  unfavorable  stages  of  the  river,  was  com- 
pleted with  a  total  length  of  3,008  feet. 

Operations  of  United  States  dredges. — The  dredges  after  undergoing 
repairs  started  down  the  river  from  Cincinnati  August  10, 1892.  Dred  g- 
ing  was  done  at  French  Island,  Bowlesville,  Caseyville,  Sisters,  result- 
ing in  the  removal  of  24,230.6  cubic  yards  of  sand,  16,805.5  cubic  yards 
of  loose  rock,  sand,  and  gravel,  one  wreck,  and  eight  snags.  After  per- 
forming this  work  the  dredges  were  employed  at  Brooklyn  Harbor. 
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Gauging  low-icaier  discharge  of  Ohio  Eirer. — Measnremeuts  were 
made  of  tbe  low-water  diseharge  below  the  months  of  the  principal 
Btreams  tributary  to  the  Ohio  Kiver.  This  was  acc4>mplish^  daring 
the  low-water  stage  of  the  river  which  prevailed  during  the  month  of 
October  and  early  i)ortion  of  November,  1892,  and  furnishes  viduable 
information. 

Surreys. — Si)ecial  surveys  of  the  river  were  made  at  Clusters,  Rising 
Sun,  Scuffletown,  and  at  Eight  Mile  Bar. 

The  amount  expended  up  to  close  of  fiscal  year  ending  June  30, 1892, 
was  $5,081,947.33. 

Jnly  1,  1892,  balance  unexpended $58,186.44 

Transfer  settlemeute l:».40 

Amount  appropriated  by  act  approved  July  13,18U2 360, 000. 00 

418, 315. 84 
June  30, 1893,  amount  expended  during  fiscal  year 106, 787. 29 

July  1, 1893,  balance  unexpended 311,528.55 

July  1,  1893,  outstanding  liabiUties $15,831.31 

July  1,  1893,  amount  covered  by  uncompleted  contracts 79,979. 17 

95, 810. 48 

July  1, 1893,  balance  available 215,718.07 


'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1895 1,000,000.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  F  1.) 

J2.  Operating  snag-boat  on  Ohio  River. — Tlie  repairs  made  to  tlie  snag 
boat  U.  A.  Woodruff  were  only  those  of  the  most  urgent  character. 
The  boat  worked  from  August  8  to  December  16, 1892, 131  days,  and 
in  this  time  removed  532  snags,  1  roek,  and  45  wrecks.  The  total  dis- 
tance traveled  was  2,121^  miles.  The  officer  in  charge  earnestly  recom- 
mends an  increase  of  the  amount  of  money  to  be  made  applicable  to 
this  work  each  year,  as  the  amount  of  $25,000  per  year  now  provided 
by  permanent  annual  appropriation  made  by  act  of  September  19, 1890, 
is  not  suflicieut  to  keep  the  snag  boat  fully  emi^loyed  and  in  repair. 
An  increase  to  $50,000  per  year  would,  it  is  believed,  permit  this  serv- 
ice to  be  so  thorough  as  to  add  largely  to  the  safety  of  navigation  and 
make  the  service  entirely  satisfactory. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1892,  was  $37,400. 

(See  Appendix  F  F  2.) 

3.  Operating  and  care  of  Davis  Island  Dam,  Ohio  Rivery  near  Pitts- 
hurg.  Fa, — This  dam  was  built  to  test  the  adaptability  of  the  system 
of  movable  dams  to  the  peculiar  ex)ndition  of  the  Ohio  Eiver,  and 
to  the  special  cliaracter  of  tlie  commerce  that  navigates  it.  It  was 
intended  to  be  the  first  step  in  the  radical  improvement  of  the  Ohio 
Eiver,  designed  to  give  a  minimum  depth  of  6  feet  at  all  times,  except 
when  ice  was  running.  Incidentally  this  dam  has  been  of  great  value 
to  the  city  of  Pittsburg,. by  securing  an  ample  depth  of  water  in  its  har- 
bor throughout  the  low-water  season.  It  has  also  been  of  immense 
benefit  to  the  coal  trade  by  enabling  them  to  bring  loaded  boats  out  of 
the  Monongahela  River  at  any  time.  The  natural  harbor  room  of  Pitts- 
burg is  very  limited,  and  before  the  Davis  Island  Dam  was  built  the 
great  bulk  of  coal  barges  were  held  in  the  Monongahela.  In  short  rises 
the  amount  of  coal  that  could  be  shipped  south  was  absolutely  limited 
by  the  number  of  barges  that  could  be  locked  through  the  lowest  dam 


KIVER  AND  HARBOR  IMPROVEMENTS.  313 

in  the  Monon^ahela  during  the  passage  of  the  rise.  Under  present 
conditions  this  limit  no  longer  exists,  and  all  coal  can  now  be  shipi)ed 
for  which  towboats  are  available.  During  the  fiscal  year  the  lock  and 
dam  have  been  successfully  operat(^d  witliout  interference  with  navi- 
gation, except  during  the  time  that  necessary  repairs  were  being  made 
to  the  lower  gate.  The  dam  has  been  raised  and  lowered  two  times, 
and  has  been  up  164  days  during  the  fiscal  year.  The  cost  of  opera- 
ting and  care  of  the  dam  during  the  year  was  $12,501.25. 

(See  Appendix  F  F  3.) 

4.  Movable  dam  in  Ohio  River  below  mouth  of  Bearer  River ^  Pennsyl- 
vania.— ^Three  hundred  and  fifty  thousand  dollars  was  appropriated  for 
this  work  by  acts  of  September  19,  1890,  and  July  13, 1802.  All  the 
temporary  buildings  were  erected,  and  the  plant  required  in  the  con- 
struction of  the  i)ermanent  work  was  purchased  and  placed  in  ])osition. 
The  cofferdam  for  the  lock  was  completed  November  11, 1892,  inclosing 
6.3  acres.  The  permanent  foundations  for  boiler  house  were  completed 
and  the  drift  chute  for  lock  was  completed  for  a  distance  of  292  feet. 
The  excavations  for  foundations  of  the  river  wall  of  lock  were  com- 
menced October  7, 1892.  The  cofferdam  was  injured,  but  not  marte- 
rially,  during  the  winter. 

Movable  Dam  No.  2^  Ohio  River. — The  river  and  harbor  act  of  July  13, 
1892,  provided  for  the  use  of  so  much  of  the  money  appropriated  for  the 
movable  dam  at  Beaver  as  might  be  necessary  for  making  a  survey  for 
the  location  of  a  dam,  No.  2,  and  for  obtaining  title  to  the  land.  The 
survey  has  been  made. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1892,  was  $6,745.24. 

July  1, 1892,  balance  unexpended $243,254.76 

Amount  appropriated  by  act  of  July  13, 1892 100,000.00 

313,254.76 
June  30, 1893,  amount  expended  during  fiscal  year 90, 404. 31 

July  1, 1893,  balance  unexpended 252, 850. 45 

July  1, 1893,  outstandinj?  liabilities $9,225.19 

July  1, 1893,  amount  covered  by  uncompleted  contracts 74, 022. 25 

83,247.44 

July  1, 1893,  balance  available 169,603.01 


'Amount  (estimated)  required  for  completion  of  existing  project  for 

Lock  and  Dam  No.  6 '. 550,000.00 

i  Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30, 1895  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  F  4.) 

5.  Monongahela  River,  West  Virginia  and  Pennsylvania. — The  seven 
lower  locks  and  dams  on  the  Monongahela  River  belong  to  the  Monon- 
gahela Navigation  Company,  and  they  create  sla<5k  water  Iroui  Pitts- 
burg to  Dunkard  Creek,  a  distance  of  88  miles.  Locks  and  Dams  Nos. 
8  and  9,  belonging  to  the  United  States,  continue  this  slack  water  to 
Morgantown,  a  further  distance  of  14  miles,  the  distance  from  Pitts- 
burg to  Morgantown  being  102  miles.  The  originally  adopted  project 
for  the  improvement  of  this  river  was  the  construction  of  two  locks  and 
dams  to  continue  slack  water  to  Morgantown,  W.  Va.  This  improve- 
ment was  completed  in  1889. 

Lock  JVb.  10. — ^By  the  river  and  harbor  act  of  July  13, 1892,  the  sum  of 
$25,000  was  appropriated  for  beginning  work  on  Lock  and  Dam  No.  10. 
A  survey  was  made  ibr  the  purpose  of  determining  the  location  of  the 
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lock,  and  from  the  data  thus  obtained  it  yrould  appear  that  the  most 
favorable  site  would  be  at  some  point  on  the  first  mile  above  Morgan- 
town. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1892,  was  $436,541.52. 

.Inly  1, 1892,  balance  unexpended $358. 4S 

Amount  appropriated  by  act  approved  July  13, 1893 25, 000. 00 

25, 358. 48 
June  30, 1893,  amount  expended  during  fiscal  year 1, 759. 99 

July  1, 1893,  balance  unexpended 23,598.49 

July  1,1893,  outstanding  liabilities 251.94 

July  1, 1893,  balance  available 23,346.55 

*i  ■ 

(  Amountthatcan  be  profitably  oxponded  in  nscal  year  ondinj?  June  30,1895  100, 000. 00 
V  Submitted  in  compliance  with  re((uiremuntH  of  sections  2  of  river  and 
(     h:irbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  F  F  5.) 

6.  Operating  and  care  of  Locks  and  Dams  Nos.  8  and  9^  Monongahela 
River. — These  locks  have  been  successfully  operate<l  during  the  fiscal 
year  without  interniption  to  navigation,  except  by  the  ice,  which  closed 
the  river  from  December  26, 1892,  to  February  2, 1893.  The  lower  en- 
trances to  both  Jocks  were  dredged  out  and  slight  repairs  made  to  the 
locks  and  dams.  Storage  sheds  were  constructed  at  both  locks,  and  at 
No.  9  work  was  begun  on  two  lock-keepers'  dwellings.  The  banks  below 
Lo(*.k  No.  8  were  partially  protected  by  riprap,  and  at  No.  9  a  portion 
of  the  apron  to  dam  wiis  repaired ;  a  new  step  was  constructed  and  the 
top  course  of  masonry  at  lock  repaired. 

The  cost  of  operating  and  care  of  these  locks  and  dams  during  the 
year  was  $28,170.86. 

(See  Appendix  F  F  6.) 

7.  Purchase  of  LocJc  and  Dam  Ifo  7,  Monongahela  River. — ^The  river 
and  hiu'bor  act  of  August  11,  1888^  n^ade  provision  for  the  acquisition 
by  the  United  States,  by  purchase  or  condemnation,  of  this  lock  and 
dam  from  the  Monongahela  Navigation  Company.  Condemiiation  pro- 
ceedings for  this  purpose  were  instituted.  The  case  was  heard  in  the 
circuit  court  of  the  United  States  for  the  western  district  of  Pennsyl- 
vania in  November,  1890,  and  the  value  of  the  work  was  fixed  at 
$209,000.  The  navigation  company  took  an  appeal  to  the  Supreme 
Court  of  the  United  States,  where  the  case  was  argued  at  the  October 
term,  1892.  The  judgment  of  the  circuit  court  was  reversed  and  case 
remanded,  with  instructions  to  grant  a  new  trial. 

July  1,  1892,  Imlance  unexpended $161,835.45 

Julyl,  1893,  balance  unexpended 161,835.45 

(See  Appendix  F  F  7.) 

8.  Purchase  of  Lock  and  Dam  No,  6\  Monon<jahela  River, — An  appro- 
priation of  $162,000  was  made  by  river  and  harbor  act  of  September 
19,  1890,  for  acquisition  of  this  structure  from  the  Monongahela  Navi- 
gation Company,  after  title  to  Lock  and  Dam  No.  7  shall  have  been 
a<^quired  by  the  United  States.  As  the  latter  has  not  yet  been  ob- 
tained, no  steps  have  been  taken  toward  negotiating  for  Lock  and  Dam 
No.  6. 

Jnlv  1,  1892,  balance  unoxprndod $167,000.00 

July  1,  1893,  balance  unexpended 167,000.00 

(See  Appendix  F  F  8.) 
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9.  Cheat  RiveTj  West  Virginia, — The  channel  of  this  river  was  origi- 
nally filled  with  rock  obstructions,  which  interfered  with  the  free  pas- 
sage of  drifting  logs,  thereby  making  the  transportation  of  timber  from 
the  head  waters  of  this  river  to  the  markets  along  the  Monongahela 
and  Ohio  rivers  very  hazardous.  The  river  has  been  improved  by  the 
removal  of  rocks,  and  is  now  in  fair  condition  between  Rowlesburg  and 
Green  -Island,  a  distance  of  20J  miles.  As  the  appropriation  for  the 
improvement  was  exhausted,  no  further  work  was  done  during  the 
past  fiscal  year. 

The  amount  expended  on  the  project  to  June  30,  1892,  was  $12,992.50. 

July  1, 1892,  balance  unexpended $7. 50 

July  1, 1><93,  balance  unexpended 7. 50 

(See  Appendix  F  F  9.) 

10.  Allegheny  Bivevy  Pennsylvania. — The  original  condition  of  the 
Allegheny  River  as  to  depth,  width,  and  navigability  can  not  be  stated 
in  definite  figures,  as  there  is  no  defined  plane  from  which  to  measure, 
both  the  low- water  line  and  the  elevation  of  the  river. bed  being  varia 
ble.  The  approved  project  for  the  improvement  of  the  river  is*  the 
removatof  obstructions  from  the  channel  and  the  construction  of  low 
dams  to  close  double  channels,  and  of  dikes  to  confine  the  waterway 
where  the  river  is  too  wide.  Much  benefit  to  navigation  has  resulted. 
The  late  day  when  the  appropriation  of  July  13, 1892,  became  available 
rendered  it  inexpedient  to  begin  mnch  new  work  during  that  season. 
The  amount  available  will  be  expended  during  the  coming  season  in 
building  dikes  and  dams  and  removing  obstructions. 

Tht  following  is  the  cx)ndition  of  the  various  works: 

Log  chute  at  Corydofiy  Pa.,  209  miles  above  Pittsburg. — Slight  repairs 
were  made  and  the  work  is  now  in  good  order. 

Dam  at  Com/planter  Island,  J20i  miles  above  Pittsburg. — The  dam  is  in 
good  condition. 

Dam  at  Hickory,  157  miles  above  Pittsburg. — Slight  repairs  are  now 
required  by  reason  of  injuries  received  from  the  ice  of  last  winter.  The 
dam  is  otherwise  in  good  condition. 

Dam  at  Pithole,  143  miles  above  Pittsburg. — ^This  dam  is  in  good  con- 
dition. 

Dam  at  Bed  Ba/nlc,  64  miles  above  Pittsburg. — Slight  repairs  were 
made  to  the  paving  of  back  slope.  The  ice  of  last  winter  slightly 
damaged  the  paving  of  front  slope,  which  should  be  repaired.  The 
dam  is  otherwise  in  good  condition. 

Nicholsons  Island,  87  miles  above  Pittsburg. — Slight  repairs  were  made 
to  the  paving,  and  a  small  quantity  of  the  paving  displaced  by  last 
winter's  ice  now  requires  to  be  replaced.  The  dam  is  otherwise  in  good 
condition. 

Dam  at  Six  Mile  Island,  6  miles  above  Pittsburg. — This  work  is  in 
good  condition. 

Bemoval  of  bar  at  Pithole  Bipple,  143  miles  above  Pittsburg . — The  work 
of  removing  this  bar  was  continued.  During  the  year  2,740  cubic  yards 
of  bowlders  and  gravel  was  removed.  The  work  is  now  completed, 
with  a  total  removal  of  3,240  cubic  yards  of  material,  and  one  of  the 
worst  obstructions  in  the  Allegheny  River  is  now  out  of  the  way. 

Surveys. — A  survey  and  map  was  made  of  2  miles  of  river  at  Cowan- 
shannock,  Pa.,  48  miles  above  Pittsburg,  for  the  purpose  of  determin- 
ing the  location  and  kind  of  dike  best  adapted  for  the  improvement  of 
the  shoal  at  that  place. 
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EncroaehmenU, — The  action  taken  against  parties  encroaching  on 
the  river  hu8  hiid  the  eii'ect  of  restraining  further  encroachments  to  a 
very  considerable  extent.  All  parties  reported  as  encroaching  have 
been  ordered  to  desist  when  it  was  proved  that  they  were  so  doing. 

The  amount  expended  on  this  project  to  the  end  of  the  last  fiscal 
year  was  $178,377.85. 

.July  1,  1^02,  balance  unexpended '$1,622.15 

Amount  ajipropriated  by  act  approved  July  18,  1892 25,000.00 

26, 622. 15 
.1  uno  80, 181>3,  amount  expended  during  fiscal  year 3, 564. 69 

July  1,  1803,  balance  unexpended '   23,057.4^ 

July  1,  IHJKJ,  outHtanding  liabilities 160.00 

July  1,1898,  balance  available 22,907.46 

Amount  tbatoan  be nrofitably  expended  in  fiscal  year  ending  Juno  30,1895    25,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  actH  of  18(i({  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(Hee  Appendix  F  F  10.) 

IL  Dam  at  Herr  Island,  Allegheny  Ritfer,  near  Pittsburg,  Pa. — ^The 
ohjec't  oC  this  (hiin  is  to  begin  a  system  of  shvck-water  navigation  and 
enhirgc^  the  harbor  room  at  Pittsburg  to  the  extent  of  the  pool  formed 
by  t  ht^  (him.  The  original  project  was  for  a  fixed  dam,  but,  in  com- 
])liii!t('r  with  the  request  of  the  autliorities  of  Pittsburg  and  Alle- 
^liniy  ( 'ily,  tht^  Secretary  of  War  has  ordered  that  the  dam  at  Herr 
Isltuid  b('  imulo  a  movable  one.  Much  delay  was  caused  by  suits 
brou^lit.  by  thcs  riparian  owners,  but  by  a  change  of  location,  so  that 
th(^  IcM'k  wus  phuuMl  out  from  the  bank,  the  rights  of  the  riparian  own- 
ers ^ve^«^  pn^served,  and  their  opposition  was  withdrawn.  The  land 
neeeHHiuy  for  t he  h)ck  and  dam  has  been  acquired,  and  all  legal  ques- 
t  ions  as  to  (bimngoH  to  adjoining  property  settled.  Observations  of 
t h(^  (Mineiit.  unci  water  levels  at  site  of  dam  have  been  taken,  and  bor- 
ings muile  tor  the  purpose  of  determining  the  character  of  the  river 
bed.  l*r**|)arat.i<UKs  have  been  also  made  for  the  construction  of  the 
e<»noi(hnn  for  the  h>ek. 

The  amount  expendiMl  on  this  work  to  June  30,  1892,  was $39,208.25. 

July  I.  IS|ii>,  hiilnnoo  nnoxpondod $6^,696.85 

Amount  iippnuuiattMl  by  not  approved  July  13,  1S92 40,000.00 

108, 696. 85 
.luni^HO,  IHOIl.  inuouui  oxpondod  during  fiscal  j'car 931.21 

.lulv  I.  IHft:Uuil«uo«>  uuoxpondod 107,765.64 

♦Inly  1.  lHl»3,ouls!iindlujj:  liabilities 145.60 

July  I.ISim,  hulnurcxftvailuhlo 107,620.04 


'  Amount  roHtimatrd'^  ro^uin^d  lor  oomplotion  of  i^xistinir  ]>roiort 484,500.00 

Amount  tluit  ran  l»op»^»(Ualdy<>xpt>ntlod  in  llscjil  yoar<MidiujU  Jmie30, 1805  200,000.00 
Submit  tod  in  Oi>u»piirtnco  with  rtMiuinMuout.s  ot'  srotiona  2  of  rivor  and 
harbor  aots  of  \^\(\  and  18G7  and  of  sundry  civil  act  of  M^roh  3, 1893. 

(See  Appendix  F  F  11.) 

13.  Ici'  harbor  at  pnouih  of  Mmling^im  Ktrrr,  O^to. — The  object  of 
this  work  was  to  Airnish  a  pla<»e  of  refuffe  for  Ohio  Kiver  craft  during 
ioe  Hoods.  The  project  was  the  oonstruetion  of  a  large  lock  through 
Dam  No.  1,  Muskingum  Kiver,  to  permit  Ohio  River  vessel8  to  pass 
into  the  pool.    There  has  been  expended  thereon,  up  to  the  close  of  the 
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fiscal  year  ending  June  30, 1892,  $327,930.29.  The  lockisnowpractically 
completed,  with  the  exception  of  the  macJiinery  for  operating  the  gates, 
and  a  small  amount  of  masonry  required  to  finish  tlie  lock  walls.  The 
lock  can  not  be  made  available  for  the  larger  class  of  steamboats  that 
usually  navigate  the  Ohio  and  Muskingum  rivers  until  the  biidgc  of 
the  Baltimore  and  Ohio  Southwestern  Kailroad  Coini)any,  just  below 
it,  has  been  changed.  No  steps  have  been  taken  by  the  railroad  com- 
pany to  make  the  required  alterations. 

July  1, 1S92,  balance  anexpended.... $50. 7^ 

June  30, 1893,  amount  expended  during  fiscal  year -. 10. 10 

July  1, 1893,  balance  unexpended 40.68 

(  Amonnttbatcanbeprofitably  expended  In  68calyo<irendin<nr  JimeBO,  1S95     10,  000. 00 
<  Submitted  in  compliance  with  requirements  of  seitions  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  P  F  12.) 

• 

13.  Muskingum  River ^  Ohio. — ^This  report  is  limited  to  work  carried  on 
under  the  appropriation  of  $102,000^  by  Jict  of  August  11, 1888,  for  the 
constiTiction  of  a  lock  at  Taylorsville  and  the  reconstruction  of  the  Icxik 
at  Zanesville,  Ohio.  During  the  fiscal  year  a  survey  of  the  river  was 
made,  covering  a  distance  of  4,400  feet,  between  the  head  of  the  canal 
at  Zanesville  and  a  point  500  feet  above  the  old  lock,  to  obtain  informa- 
tion as  to  the  best  plan  for  the  reconstruction  of  the  lock  at  this  point. 
The  lock  at  Taylorsville  is  now  practically  completed  with  the  excep- 
tion of  the  machinery  for  operating  the  gates,  but  this  lock  c^n  not  be 
made  available  until  a  draw  is  placed  in  the  county  bridge,  just  below 
it.  The  commissioners  of  Muskingum  County,  to  whom  the  bridge 
belongs,  were  ordered  to  change  it,  but  thus  far  have  not  done  so. 

The  amount  expended  on  this  work  up  to  the  close  of  the  tiscal  year 
ending  June  30, 1892,  was  $86,606.02. 

Jnly  1.  1892,  balance  anexpended $15, 517. 98 

June  30, 1893,  amount  expended  daring  fiscal  year*. 1, 763. 41 

July  1,  1893,  balance  anexpended 13,754.57 

.  (See  Appendix  F  F  13.) 

14.  Operating  and  care  of  lochs  and  dams  on  Muskingum  River ^  Ohio, — 
As  originally  improved  by  the  State  of  Ohio,  11  dams  and  12  locks 
were  built  on  the  Muskingum  Eiver,  furnishing  continuous  navigation 
for  91  miles  from  the  Ohio  River  at  Marietta  to  Dresden,  where  a  con- 
nection was  made  with  the  Ohio  Canal  near  its  middle  point,  this  canal 
extending  from  the  Ohio  River,  at  Portsmouth,  to  Lake  Krie,  at  Cleve- 
land. The  work  cost  the  State  of  Ohio  about  $1,500,000.  The  lock 
and  dam  above  Zanesville  is  now  in  a  state  of  ruin,  but  the  75  miles  of 
slack  water  between  the  Ohio  River  and  Zanesville  has  always  beeu 
maii)tained.  On  this  piece  of  river  there  are  10  dams,  11  locks,  and 
5  lateral  canals,  with  a  total  length  of  3|  miles.  The  iei)airs  to  locks 
and  dams  contemplated  in  the  project  for  fiscal  year  have  been  com- 
pleted, and  necessary  incidental  work  done.  Through  navigation  was 
suspended  by  reason  of  ice  and  excessive  floods  for  a  period  of  forty -five 
days.  The  failure  of  part  of  the  old  dam  at  Stockport  (Xo.  6)  rendered 
the  lock  useless  until  a  coffer  could  be'phiced  around  the  break,  which, 
after  many  delays,  was  accomplished.  The  improved  conditiou  of  the 
river  was  very  noticeable  during  the  low  water  of  1802,  when  a  O-foot 
stage  was  maintained  in  the  river  at  a  time  when  navigation  was  prac- 
ticsdly  suspended  on  the  Ohio  River  for  want  of  suilicieut  water  to  per- 
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Diit  boats  to  ran.  The  bridges  at  Taylorsville  and  Marietta  still  con- 
stitute great  obstructions  to  navigation  on  the  Moskingom  Biver,  the 
first-named  preventing  the  use  of  the  new  lock  at  Taylorsville,  and  the 
latter  preventing  the  Isirger  class  of  boats  from  entering  the  lock  and 
ice  harbor  at  Marietta,  and  causing  much  inconvenience  and  danger  to 
smaller  boats.  The  United  States  dredge  and  towboat  have  been  use- 
fully employed  during  the  year  in  various  operations  for  th&  mainte- 
nance of  good  channels. 

The  cost  of  operating  and  care  of  these  works  daring  the  year  was 
$44,251.10. 

(See  Appendix  P  F  14.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13,  1892,  were  made  by  the  local  engineer,  Lieut.  Gol.  Amos 
Stickney,  Corps  of  Engineers,  and  reports  thereon  submitted  through 
the  division  engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers.. 

1,  Ohio  River  at  or  near  Elizabethtowtiy  III, — Lieut.  Col.  Stickney  sub- 
mitted rei)ort  of  examination  under  date  of  August  31, 1892.  It  is  his 
opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office,  that 
the  Ohio  River  at  this  i)oint  is  worthy  of  improvement  by  the  General 
Government,  provided  the  cost  is  not  unreasonable.  The  cost  of  a  sur- 
vey necessary  for  preparation  of  project  and  estimate  of  cost  of  improve- 
ment is  estimated  at  $600.  The  report  was  transmitted  to  Congress 
and  printed  as  Uouse  Ex.  Doc.  No.  Ill,  Fifty-second  Congress,  second 
session.     (See  also  Appendix  FF  15.) 

2,  Harbor  at  Evansrille^  Ind. — Lieut.  Col.  Stickney  submitted  re- 
port of  examination  under  date  of  August  31, 1802.  It  is  his  opinion 
and  that  of  the  division  engineer,  concurred  in  by  this  office,  that  the 
locality  is  worthy  of  improvement  by  the  General  Government.  The 
cost  of  a  survey  necessary  for  preparation  of  project  and  estimate  of 
cost  of  improvement  is  estimated  at  $300.  The  report  was  transmitted 
to  Congress  and  printed  as  House  Ex.  Doc.  No.  115,  Fifty-second  Con- 
gress, second  session.     (See  also  Appendix  F  F  10.) 

3,  Ohio  River  between  the  cities  of  Ludlow  and  Comngton^  in  Ken- 
tuckyj  and  Cincinnati,  Ohio,  from  the  Chesapeake  and  Ohio  Railway 
Bridge  to  the  Cincinjiaii  JSouthern  Railway  Jh-idge,  to  prevent  washing  and 
damage  to  banks  on  Kentucky  shore. — Lieut.  Col.  Stickney  submitted 
report  of  examination  under  date  of  De(*ember  19, 1892.  It  is  his  opinion 
and  that  of  the  division  engineer,  concurred  in  by  this  office,  that  the 
locality  is  not  worthy  of  improvement  by  the  General  Government. 
Tlie  rejjort  was  transmitted  to  Congress  and  j)rinted  as  House  Ex.  Doc 
No.  157,  Fifty-second  Congress,  second  session.  (See  also  Appendix 
F  F  17.) 

d.  Little  Miami  River,  Ohio,  with  the  view  of  affording  an  ice  harbor. — 
Lieut.  Col.  Stickney  submitted  report  of  examination  under  date  of 
October  18,  1802.  It  is  his  oi)ini()n  and  that  of  the  division  engineer, 
concurred  in  by  this  office,  that  the  locality  is  not  worthy  of  improve- 
ment by  the  General  Governmeut  for  the  puri)ose  named.  The  report 
was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  68, 
Fifty-secon<l  Congress,  second  session.     (See  also  Appendix  F  F  18.) 

5.  Ohio  Hiver  between  I  ronton,  Ohio,  and  3  miles  along  and  up  tlie  Ohio 
east  of  the  tnouth  of  Guyan  River,  West  Virginia. — Lieut.  Col.  Stickney 
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submitted  report  of  examination  under  date  of  Sej)tember  3,  1892.  It 
is  his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
ofdce,  that  the  locality  is  worthy  of  such  improvement  by  the  General 
Government  as  can  be  made  at  reasonable  cost.  The  cost  of  a  survey 
necessary  fot  preparation  of  project  and  estimate  of  cost  of  inij)rove- 
ment  is  estimated  at  $2,500.  Tlie  report  Avas  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  No.  121,  Fifty-second  Congress,  second 
session. '  (See  also  Appendix  F  F  19.) 

6.  Raccoon  River  ^  Ohio^from  its  junction  with  the  Ohio  River  for  50 
miles  of  said  Raccoon  River, — Lieut.  Col.  Stickney  submitted  report  of 
examination  under  date  of  September  2,  1892.  It  is  his  opinion  and 
that  of  the  division  engineer,  concurred  in  by  this  office,  tliat  the  river 
is  not  worthy  of  improvement  by  the  General  Government.  The  re- 
I>ort  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
116,  Fifty-second  Congress,  second  session.  (See  also  Appendix  F  F 
20.) 

7.  Location  of  the  necessary  number  of  movable  dams  and  locks  on  the 
Ohio  River  bettceen  Davis  Island  Bam  and  the  dams  at  or  near  the  mouth 
of  the  Beaver  River^  in  Pennsylvania, — Lieut.  Col.  Stickney  submitted 
report  of  examination  under  date  of  October  4, 1802.  It  is  his  opinion 
and  that  of  the  division  engineer,  concurred  in  by  this  office,  that  this 
portion  of  Ohio  River  is  worthy  of  improvement  by  the  General  Gov- 
ernment. Col.  Stickney  estimates  the  cost  of  surveys  necessary  for 
preparation  of  project  and  estimate  of  cost  of  improvement  at  $2,800. 
The  report  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 
No.  45,  Fifty-second  Congress,  second  session.  (See  also  Appendix 
F  F  21.) 

8.  For  lock  and'  dam  at  the  most  practicable  point  for  navigation  on  Al- 
legheny River  between  the  (proposed)  dam  at  Tarentum  and  Herr  Island 
Dam^  Pennsylvania. — Lieut.  Col.  Stickney  submitted  reportof  examina- 
tion under  date  of  October  3,  1892.  It  is  his  opinion  and  that  of  the 
division  engineer,  concurred  in  by  this  office,  that  the  Allegheny  River 
within  the  limits  mentioned  is  worthy  of  imi)rovement  by  the  General 
Govei;nment.  Lieut.  Col.  Stickney  estimates  the  cost  of  surveys  nec- 
essary for  preparation  of  project  and  estimate  of  cost  of  improvement 
at  $2,000.  The  report  was  transmitted  to  Congress  and  i)rinte(l  as 
House  Ex.  Doc.  'No.  87,  Fifty-second  Congress,  second  session.  (See 
also  Appendix  F  F  22.) 

9.  For  lock  and  dam  on  Allegheny  River  at  or  near  Tarentum^  Pa. — 
Lieut.  Col.  Stickney  submitted  report  of  examination  under  date  of  Octo- 
ber 3, 1892.  It  is  his  opinion  and  that  of  the  division  engineer,  concurred 
in  by  this  office,  that  the  river  at  this  point  is  worthy  of  imi>rovenient 
by  the  General  Government  in  the  manner  proposed.  The  cc»st  of  a 
survey  necessary  for  preparation  of  project  and  estimate  of  cost  of  im- 
provement is  estimated  at  $600.  The  report  was  transmitted  to  Con- 
gress and  printed  as  House  Ex.  Doc.  No.  37,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  F  F  23.) 

10.  Allegheny  River  from  Olean,  N'.  T.,  to  Warren,  Pa. — Lieut.  Col. 
Stickney  submitted  report  of  examination  under  date  of  September  30, 
1892.  It  is  his  opinion  and  that  of  the  division  engineer,  concurred  in 
by  this  office,  that  within  the  limits  named  the  river  is  not  worthy  of 
improvement  by  the  General  Government.  The  report  was  transmitted 
to  Congress  and  printed  as  House  Ex.  Doc.  No.  01,  Fifty-second  Con- 
gress^ second  session.    (See  also  Appendix  F  F  24.) 
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DtPZOrrvXTT    OF   Fil-l-S  OP   OHT*:*   EITESL  OF  WABASH  BITER,  DfDI- 
ASA  A3rD  r  ,7  "TOIS,  A20  OF   WHUS  BITSB.  £!n»IAXA. 

TLis  di--rr:cT  ta*  :ii  iLe  <-Laj^  of  Lmii.  CoL  G.  J.  Lydccker,  Corps  of 
Eri£rii.<r*-T«w  w:Th  Lk-ni.  HiraiL  M.  CtinrMtn,  Cc^psof  Engineers,  under 

i.  Fail*  "/  tii  Ohio  Bir-er.  «T  LcmirriH^.  Ajr. — Hie  object  of  the  im- 
prr»ven.f:i3T>  fc  jirc»gTies$  i^  to  afford  iner^aivd  fKilities  lor  passing  the 
Falls  of  xLir  Mhio.  via  the  Lom^ville  and  Portland  CanaL  by  enlarge- 
meutA  at  its  ;:p;^r  en-i  and  immediately  above  the  locks,  so  as  to  form 
capacioos  basins,  or  harbors,  at  these  pointSw  The  work  at  the  head  of 
the  canal  is  also  assoeia;6d  with  the  improvement  of  the  Indiana 
Chute,  or  the  river  channel  over  the  falls  which  becomes  a  line  of 
descendiuii  travel  when  the  river  rises  to  a  height  of  about  10  feet  on 
the  upper  canal  gauge,,  and  is  the^  only  route  with  the  gauge  reading 
12.7  feet,  or  more,  when  the  canal  locks  can  not  be  operated. 

The  canal  enlargement  at  the  head  was  inaugurated  in  1883^  th^ 
original  x>r<:>ject  being  afterward  modified  to  conform  with  the  recom- 
mendations made  by  a  board  of  engineers  in  its  report  of  January  28, 
181H).  Under  the  approved  project  the  width  of  canal — now  90  feet — 
is  to  be  made  from  210  to  23-3  feet  for  a  length  of  2,400  feet,  and  east  of 
this  the  enlarged  canal  will  expand  into  a  basin  800  feet  wide  by  2,200 
feet  long;  the  principal  features  of  the  work,  as  estimated,  were  325,670 
cubic  yards  of  rock  excavation  and  270,000  cubic  yards  of  earth  exca- 
vation, the  construction  of  about  5,200  linear  feet  of  masonry  wall  and 
dams  containing  about  26,000  cubic  yards,  and  the  removal  of  6,200 
linciir  feet  of  old  canal  wall,  dikes,  and  timber  dams.  The  work  done 
to  June  30,  16*J3,  comprised  174,245.03  cubic  yards  rock,  212,019.31 
cu]>ic  yards  earth  excavation,  and  13.678.83  cubic  yards  of  masonry  in 
new  canal  wall,  of  which  13,302.63  cubic  yards  rock  and  34,486.50  cubic 
yanls  cartli  were  excavated  and  3,371.27  cubic  yards  of  masonry  laid 
during  the  liscal  year  ending  on  that  date. 

The  enlargement  above  the  locks  was  begun  in  1887  with  the  object 
of  constructing  a  basin  1,500  feet  long  and  250  feet  wide,  where  boats 
can  tic  up  ancl  tows  be  proi)erly  formed  before  or  after  passing  the 
locks  without  obstructing  navigation  through  the  canal.  The  work  is 
n(^arly  coini)lcJc(l,  the  r<'.sults  accomplished  to  June  30,  1893,  being 
17,741.60  cubic  yanls  rock  and  141,593  cubic  yards  eaith  excavation 
and  5,807  cubic  yards  masonry  laid  in  new  wall. 

Th(^  total  cxpt»JHliture  on  these  improvements  to  June  30,  1893,  was 
7H»,051.17,  of  which  $98,261.74  was  exi)ended  in  the  iiscal  year  ending 
on  that  date.    • 

Special  attention  is  invited  to  the  fact  that  these  improvements  have 
Imm'u  in  progri»ss,  under  small  appropriations  for  the  work  to  be  done, 
since  iss:i,  and  no  biMu^tlt.  what(»ver  lias  yet  been  secured  to  commerce, 
biMMiUHi^  of  t  heir  unfinished  state.  Further,  the  work  is  of  such  a  char- 
ueli'r  that  Munill  appropriations  must  increase  the  ultimate  cost  in  a 
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peculiarly  marked  degree,  because  each  season's  operations  can  be 
inaugurated  only  after  a  very  large  expenditure  for  arrangements  for 
that  season's  work,  and  the  same  expenditure  must  be  rex)eated-year 
after  year  while  the  work  is  in  progress.  For  these  reasons  it  is  urged 
that  means  be  supplied  to  complete  the  work  in  two  good  working  sea- 
sons, and  to  this  end  that  the  next  appropriations  be  not  less  than 
$300,000.  By  this  course,  and  not  otherwise,  commerce  may  realize  by 
1895  a  large  part  of  the  advantages  contemplated  by  the  work  done 
and  expenditures  made  since  1883. 

July  1, 1892,  balance  unexpended $44,963.72 

Amount  appropriated  by  act  approved  July  13,  1892 60, 000. 00 

104,  963. 72 
June  80, 1893,  amount  expended  during  fiscal  year t98, 261. 74 

July  1, 1893,  balance  unexpended 6,701.98 

July  1, 1893,  outstanding  liabilities 1,596.65 

July  1,1893,  balance  available.... 5,105.33 


LAmount  (estimated)  required  for  completion  of  existing  project 550, 008. 89 

FAmouBt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  300, 000. 00 
]  Submitted  in  compliance  with  requirementH  of  sections  2  of  river  and 
{    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  G  G  1.) 

b.  India/na  Chute^  Falls  of  the  Ohio  River. — This  is  the  main  channel 
of  the  river  over  the  Falls  of  the  Ohio.  Originally  it  was  very  crooked 
with  mostlrregular  rock  bottom,  and  swift,  whirling  currents.  By  remov- 
ing the  most  prominent  rocky  projections  it  has  been  so  improved  that 
a  large  part  of  the  river  tradO&c  can  now  descend  by  that  route  when 
the  stage  of  water  is  up  to,  or  above,  10  feet  on  the  upper  canal  gauge. 
In  1890  a  project  for  its  more  radical  improvement  was  adopted,  the 
object  being  to  make  it  safely  navigable  when  the  river  is  not  below  a 
stage  of  8  feet  on  the  canal  gauge.  Commerce  will  be  thereby  relieved 
at  such  times  from  the  deljays  incident  to  passing  the  falls  via  the 
Louisville  and  Portland  Canal  and  locks,  an  advantage  which  will  be 
of  the  greatest  importance  to  the  heavy  coal  traffic,  which  alone  amounts 
to  about  1,700,000  tons  annually.  Nearly  all  this  traffic  would  then 
follow  the  improved  Indiana  Chute,  as  the  shipments  of  coal,  when  the 
river  is  at  a  lower  stage  than  8  feet,  are  exceedingly  small. 

During  the  past  year  good  progress  was  made  on  this  work,  27,586.02 
cubic  yards  of  solid  rock  having  been  excavated  and  1,804  linear  feet 
of  stone  dikes  built. 

The  amount  expended  on  the  improvement  of  this  chute  to  June  30, 
1893,  is  $187,858.45. 

Julyl,  1892,  balance  unexpended $27,523.76 

Amount  appropriated  by  act  approved  July  13,  1892 35, 000. 00 

62, 523. 76 
June  90, 1893,  amount  expended  during  fiscal  year 50, 378. 08 

July  1, 1893,  balance  unexpended 12, 145.68 

July  1, 1893,  outstanding  liabilities 180. 56 

July  1, 1893,  balance  available 11,9&5.12 

'Amount  (estimated)  required  for  completion  of  existinj^  project, 57, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  un  e  30, 1 895    57, 250. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  G  2.) 
BKG  93 21 
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3.  Operating  and  care  of  Louisville  a/nd  Portland  CanaiL,  Kentucky. — 
The  canal  was  opeu  to  commerce  throughout  the  year  except  on  71 
days,  during  which  it  was  closed  because  of  high  water  or  ice. 

Traffic  through  it  during  the  year  comprised  the  passage  of  3,784 
boats  with  537,464  tons  of  Ireight,  344,412  tons  being  coal. 

The  principal  work  done  on  the  canal  during  the  year,  besides  that 
relating  to  the  passage  of  commerce,  included  dredging  about  68,000 
cubic  yards  from  the  canal,  the  erection  of  a  new  pair  of  middle  gates 
in  the  locks,  trimming  dangerous  projections  from  the  side  walls  and 
underlying  rock,  the  removal  of  some  rock  from  the  channel  and  ap- 
proach to  the  lower  lock,  the  completion  of  a  new  machine  shop,  boiler 
and  engine  house  to  replace  those  destroyed  by  fire  during  the  winter 
of  1892,  considerable  repairs  to  the  three  bridges  crossing  the  canal, 
repairs  to  dredges,  steamboat,  locks,  and  adjacent  buildings,  and  build- 
ing two  new  mud  scows. 

The  cost  of  operating  and  care  of  the  canal  during  the  year  was 
$69,348.74. 

(See  Appendix  G  G  3.) 

4.  Wahash  Eiver,  India/na  a/nd  Illinais. — ^The  improvement  of  this 
river  by  the  General  Government  was  undertaken  in  1872.  Since  1881 
separate  appropriations  have  been  made  for  the  portions  of  the  river 
bcdow  Yincennes,  Ind.,  and  above  that  point. 

a.  Below  Vincennes. — ^The  principal  work  during  the  past  year  had 
for  its  object  the  construction  of  the  dam  at  Grand  Bapids,  near  Mount 
Oarmel,  111.  Contract  for  supplying  about  1,000,000  feet,  B.  M.,  of  oak 
timber  for  the  cribwork  of  the  proposed  structure,  at  a  total  cost  of 
$22,407.84  was  made,  and  its  delivery  is  now  in  progress.  About 
,  10,000  cubic  yards  of  stone  required  for  filling  the  cribwork  has  been 
quarried  and  plained  iu  convenient  position  for  transfer  into  the  dam. 
It  is  expected  to  complete  the  work  during  the  ensuing  low-water  sea- 
son.  The  snag  boat  Osseo^  originally  purchased  in  1881  for  operations 
on  this  river,  was  rebuilt  during  the  year. 

The  completion  of  the  dam  will  reestablish  navigation  over  the  Grand 
Rapids,  which  has  heretofore  been  an  insuperable  obstacle,  except  dur- 
ing periods  of  high  water.  But  low-water  navigation  from  that  place 
to  the  mouth  of  the  river  will  remain  impossible  until  extensive  repairs 
are  made  to  the  works  heretofore  built  on  that  section,  and  which  have 
now  become  almost  useless  because  of  damage  by  ice  and  freshets. 
Ten  thousand  dollars  is  required  to  dredge  the  approaches  to  the  new 
lock  at  Grand  Bapids  and  to  construct  wing  walls  leading  thereto  and 
below. 

The  total  expenditure  for  improving  this  section  of  the  river  from 
1872  to  June  30, 1893,  including  liabilities  outstanding,  was  $643,824.33. 

July  1,  1892,  balance  uiioxpended.. $6,914.41 

Aniouut  approijriated  by  act  approved  July  13,  1892 60, 000. 00 

66,914.41 
June  30,  1893,  amount  expended  du ring  fiscal  year 21, 746. 62 

July  1, 1893,  balance  unexpended 46.167.79 

July  1,  lS93,outKtanding  liabilities $584.28 

July  1,  1893,  amount  covered  by  unionipletod  contracts 22, 407. 84 

22,992.12 

July  1, 1893,  balance  available 22,175.67 

i 
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{Amount  (estimated)  leqaired  for  completion  of  exitttin^  project $40, 000. 00 
Amount  that  can  beprontably  expended  in  fiscal  year  ending  J  iino  30, 1895    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

b.  Above  Vincennes. — ^The  snag  boat  Richard  Ford  was  at  work  on 
tills  portion  of  the  river  from  August  11  to  the  end  of  December,  1892. 
The  channel  was  cleared  of  the  most  dangerous  snags  in  about  one-half 
of  the  distance  from  Vincennes,  Ind.,  to  Terre  Haute,  Ind.,  688  snags, 
with  a  total  weight  of  about  3,870  tons,  being  removed  and  cut  up  in 
this  work.  During  the  ensuing  year  it  is  proposed  to  resume  the  work 
at  the  first  opx>ortuuity  and  clear  the  balance  of  the  channel  up  to 
Terre  Haute. 

The  amount  expended  on  this  section  of  the  river  to  June  30, 1893, 
was  $78,237.66. 

July  1, 1892,  balance  unexpended $4,767.98 

Amount  appropriated  by  act  approved  July  13, 1892 6, 000. 00 

9, 767. 98 
June  30, 1893,  amount  expended  during  fiscal  year 7,505.64 

July  1, 1893,  balance  unexpended 2,262.34 

July  1, 1893,  outstanding  liabilities 6.85 

July  1, 1893,  balance  available 2,255.49 

{Amount  (estimated)  required  for  completion  of  existiufj^  project 15, 000. 00 
Amonntthat  can  be  profitably  expendedin  fiscal  year  ending  JuneSO,  1895    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  G  4.) 

5.  White  River ^  Indiana. — ^The  object  of  this  improvement  is  to  make 
the  river  navigable  for  the  transportation  of  local  products  at  all  stages, 
by  removing  rocky  reefs  and  gravel  shoals,  contracting  the  wider  por- 
tions by  dams  or  dikes,  and  removing  snags.  With  sufficient  money 
a  navigable  low- water  cliannel,  with  a  depth  of  2  feet,  might  be  realized. 
Oi>erations  during  the  past  year  were  limited  to  the  removal  of  snags, 
and  it  is  proposed  to  continue  such  work  during  the  summer  and  fall 
of  1893,  When  this  has  been  done  all  the  dams  heretofore  built  on  the 
river  should  be  repaired  and  channels  that  had  been  made  through  bars 
and  shoals  should  be  re-dredged,  in  order  to  restore  the  riv^r  to  the  con- 
dition in  which  it  was  prior  to  the  suspension  of  operations,  as  directed 
by  Congress  in  the  act  of  August  11, 1888. 

The  amount  expended  on  this  river  to  June  30, 1893,  was  $104,812.94. 

July  1, 1892,  balance  unexpended $2, 954. 79 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

7, 954. 79 
June  30, 1893,  amount  expended  during  fiscal  year 262. 98 

July  1, 1893,  balance  unexpended 7, 691. 81 

July  1, 1893,  outstanding  liabilities 803.07 

July  1,1893,  balance  available 6,888.74 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 500. 00 
Amounttnatcanbeprofitably  expendedinfiscalyearendin^  Jnne30, 1895      7, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  G  G  5.) 
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EXAMINATIONS    MADE    IN    COMPLIANCE    WITH    BITER  AND    HARBOR 

ACT  APPROVED  JULY  13,  1892. 

The  preliminary  examlDations  of  the  following  localities,  required 
by  act  of  July  13, 1892,  were  made  by  the  local  engineer,  Lieut.  CoL 
G.  J.  Ly decker.  Corps  of  Engineers,  and  reports  thereon  submitted: 

1.  Little  Wabash  Rivevj  Illinois. — Lieut.  Col.  Lydecker  submitted 
report  of  examination  under  date  of  December  22, 1892.  It  is  his 
opinion,  concurred  in  by  this  office,  that  the  river  is  not  at  this  time 
worthy  of  improvement  by  the  General  Government.  The  report  was 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  163,  Fifty- 
second  Congress,  second  session.    (See  also  Appendix  G  G  6.) 

2.  Embarras  Biver^  Illinois. — ^Lieut.  Col.  Lydecker  submitted  report 
of  examination  under  date  of  December  22, 1892.  It  is  his  opinion, 
concurred  in  by  this  office,  that  the  river  is  not  worthy  of  improvement 
by  the  General  Government.  The  report  was  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  I^o.  162,  Fifty-second  Congress,  second 
session.    (See  also  Appendix  G  G  7.) 

IMPROVEMENT  OP  GREAT  KANAWHA,  ELK,  AND  GAULBY  RIVERS,  WEST 
VIRGINIA,  AND  OP  NEW  RIVER,  VIRGINIA  AND  WEST  VIRGINIA. 

This  district  was  in  the  charge  of  Col.  William  P.  Craighill,  Corps  of 
Engineers. 

1.  Oreat  Kanawha  Biver^  West  Virginia. — This  river  flows  through  a 
fertile  and  picturesque  region,  filled  with  mineral  wealth,  especially  coal 
and  salt.  It  was  by  nature  divided  into  a  number  of  pools,  some  of 
considerable  length  and  depth,  separated  by  shoals  of  gravel  and  coarse 
sand,  which  were  the  principal  obstructions  to  navigation  in  low  water, 
there  being  often  on  them  at  such  seasons  but  a  few  inches  of  water. 
In  some  of  the  pools  were  found  shallow  places,  also  obstructing  navi- 
gation. There  were  also  snags  and  loose  rocks  in  the  channel.  The 
navigation  was  almost  suspended  in  summer. 

The  coal  and  salt  were  generally  sent  out  on  rises,  which  enabled  the 
boats  to  pass  safely  over  the  obstructions  that  otherwise  would  stop 
their  movements  entirely.  The  use  of  the  river  for  the  movement  of 
these  valuable  products  was  therefore  unsatisfactory  and  intermittent 
By  the  agency  and  superintendence  of  a  board  acting  under  the  State, 
first  of  Virginia  and  then  of  West  Virginia,  considerable  improvement 
in  the  river  was  from  time  to  time  effected,  tolls  being  charged  on  the 
commerce  for  the  payment  of  expenses. 

The  object  of  the  improvement,  begun  several  years  ago  by  the  United 
States,  was  to  give  a  constant  navigable  depth  of  at  least  6  feet  through- 
out the  whole  length  of  the  Kanawha  to  its  mouth  at  the  Ohio  Biver, 
to  be  accomplished  by  large  locks  and  dams. 

Those  already  built  have  been  about  300  by  50  feet  above  Charleston 
and  about  340  by  55  below. 

The  peculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stage  of  the  water  in  the  river  will  sufl&ce  over  the  shoals.  This 
gives  them  the  name  of  "  movable  dams,"  and  enables  an  open  river  to 
be  had  when  the  water  is  high  enough. 

Dams  3  and  2,  above  Paint  Creek,  are  fixed,  as  the  declivity  of  the 
river  in  that  section  is  too  great  to  permit  the  advantageous  use  of  the 
movable  system. 

Up  to  June  30,  1892,  the  amount  expended  was  $2,389,302.03.  At 
that  date  the  finished  works  were  Locks  and  Dams  2^  3,  4,  5,  and  6, 
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An  appropriation  of  $225,000  was  made  July  13, 1892,  and  another  of 
$500,000  March  3, 1893. 

The  following  list  of  contracts  indicates  in  a  summary  way  the  prin- 
cipal work  in  progress  during  the  fiscal  year. 

Contract  with  Muntbrd  &  Reynolds,  dated  December  29,  1890,  for 
the  foundations  of  Dam  IJo.  7,  or  the  immovable  parts  of  the  navigation 
pass  and  weir,  and  of  a  central  pier  and  an  abutment  with  shore  crib 
and  bank  protection,  completed  June  1,  1803. 

Contract  with  C.  IrwinMcDonald,  dated  March  3, 1891,  for  the  founda- 
tions of  Dam  1^0. 8  or  immovable  parts  of  the  navigation  pass  and  weir, 
and  of  a  central  pier  and  an  abutment  with  shore  crib  and  bank  pro- 
tection, completed  in  May,  1893. 

Contract  with  The  Fred.  J.  Meyers  Manufacturing  Company,  dated 
June  8, 1892,  for  irons  for  the  movable  parts  of  Dams  Nos.  7  and  8,  in- 
cluding the  maneuvering  winches,  and  some  extra  irons  for  Dams  Nos. 
4,  5,  and  6,  to  be  completed  September  1,  1893. 

Contract  with  H.  T.  Morrison  &  Co.,  dated  November  19,  1892,  for 
iron  work  for  the  gates  of  Locks  7  and  8,  to  be  completed  July  20, 1893. 

Contract  with  James  M.  Mays,  dated  March  31,  1893,  to  build  two 
lock  houses,  one  at  the  site  of  Lock  No.  9  and  one  at  the  site  of  Lock 
No.  10,  with  outhouses  at  each,  to  be  completed  August  10, 1893. 

Contract  with  L.  Williams,  dated  April  17,  1893,  for  building  one 
dump  boat,  to  be  completed  July  15, 1893. 

Contract  with  the  West  End  Eolling  Mill  Company,  limited,  and 
Chain  Works,  dated  April  20, 1893,  for  chains  and  clevises  for  Dams 
Nos.  7  and  8,  to  be  completed  July  15, 1893. 

Contract  with  Zimmerman,  Truax  &  Sheridan,  dated  May  23, 1893, 
for  building  Lock  and  Dam  No.  9,  to  be  completed  December  31, 1896. 

Contract  with  Thomas  Munford,  dated  June  1, 1893,  for  building  Lock 
and  Dam  No.  11,  to  be  completed  December  31, 1896. 

Contract  with  Zimmerman,  Truax  &  Sheridan,  dated  June  5, 1893, 
for  building  Lock  and  Dam  No.  10,  to  be  completed  December  31, 1896. 

The  amount  expended  in  the  year  ending  June  30, 1893,  exclusive  of 
outstanding  liabilities,  was  $201,923.26. 

Had  funds  been  available,  all  the  locks  and  dams  needed  for  this 
improvement  could  have  been  begun  at  the  same  time  and  finished  in 
three  years  with  much  economy  to  the  United  States  and  with  manifest 
advantage  in  the  use  of  the  improved  waterway.  The  development  of 
commerce  on  this  river  has  been  very  great  since  the  improvement  by 
the  United  States,  although  the  project  has  as  yet  been  only  partially 
executed  for  want  of  money. 

During  the  seasons  of  low  water  the  value  of  the  improvement  is 
shown  in  a  very  marked  manner,  as  free  and  sufficient  navigation  is 
then  easily  maintained  over  the  improved  part  of  the  river,  while  navi- 
gation may  be  entirely  suspended  below  the  lowest  dam  and  above  the 
upper  pool. 

The  estimate  for  the  project  for  the  improvement  of  the  Great 
Kanawha  River,  by  the  method  of  locks  and  movable  dams,  was  pre- 
pared in  1876. 

The  river  and  harbor  act  of  July  13, 1892,  contained  the  following 
provision: 

Provided,  That  such  contracts  may  be  entered  into  by  the  Secretary  of  War  for 
tnch  materials  and  work  as  may  be  necessary  to  complete  the  revised  project  of 
improyement  of  January  eighth,  eighteen  hnndred  and  ninety-two,  to  be  paid  for 
as  appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in  the  aggre- 

fate  one  miUion  eighty  thousand  seven  hundred  dollars^  exclusive  of  the  amounts 
srein  and  heretofore  appropriated. 
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In  compliance  with  tliis  law  contracts  have  been  made  for  tlie  com- 
pletion of  t^e  remaining  locks  and  dams,  9, 10,  and  11. 

Locks  and  Dams  7  and  8  are  nearly  reawiy  for  use  and  will  be  in  oi)er- 
ation  before  the  end  of  the  calendar  year  1893,  thus  adding  18  miles  to 
the  improved  portion  of  the  river. 

No  appropriation  is  asked  for  this  river  for  the  fiscal  year  ending 
June  30,  1895,  as  work  has  been  so  much  delayed  it  is  believed  the 
money  already  available  will  suffice  for  that  fiscal  year.  Some  of  the 
reasons  are  the  following:  Congress  by  act  of  July  13, 1892,  provided 
for  the  completion  of  the  improvement  fixing  a  certain  sum  for  the 
purpose,  based  upon  an  estimate  made  before  the  passage  of  the  eight- 
hour  law.  It  has  since  been  difficult  to  get  reliable  contractors  to  take 
the  work  within  the  limit.  Delay  has  also  been  caused  by  the  neces- 
sity of  resorting  to  the  tedious  process  of  condemnation  in  procuring 
the  land  at  new  sites  for  locks  and  dams.  The  sites  are,  however,  aU 
now  in  the  possession  of  the  United  States  and  good  contracts  are 
made  for  completing  the  remaining  locks  and  dams. 

July  1, 1892,  balance  unexpended $207, 900.02 

Amount  appropriated  by  act  approved  July  13, 1892 225, 000.  UO 

Amount  appropriated  by  snnd^  ciyii  act  approved  March  3, 1893 500,^000. 00 

932,900.02 
June  30, 1893,  amount  expended  during  fiscal  year 201, 923. 26 

July  1, 1893,  balance  unexpended 730,976.76 

July  1, 1893,  outstanding  liabilities $4,000.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts . .  1, 078, 742. 04 

1,082,742.04 


C  Amount  (estimated)  required  for  completion  of  existing  project 580, 700. 00 

^  Submitted  in  compliance  with  requirements  of  sections    2  of  river 
(     and  harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  1.) 

J2.  Operating  and  care  of  locks  and  dams  on  Great  Kanawha  River^ 
West  Virginia. — ^The  amount  expended  during  the  fiscal  year  ending 
June  30, 1893,  for  this  purpose  was  $19,504.91.    (See  Appendix  H  H  2.) 

3.  Elk  Bivery  West  Virginia. — The  Elk  is  one  of  the  chief  tributaries 
of  the  Great  Kanawha,  emptying  into  it  at  Charleston.  Its  course  is 
tortuous,  but  the  country  through  which  it  flows  is  rich  in  minerals 
and  well  fitted ^br  agriculture  and  grazing. 

The  average  low- water  width  is  about  200  feet,  with  narrows  at  the 
rapids  of  about  150  feet  in  width  and  occasional  portions  of  about  300 
feet  in  width.  The  pools  vary  in  depth  from  3  to  10  feet,  and  are  sepa- 
rated by  rapids  over  shoals  of  cobblestones  and  gravel,  on  which  there 
lias  been  at  low  seasons  a  depth  of  but  a  few  inches  of  water.  The 
average  fall  per  mile  in  the  river  from  Braxton  down  is  about  2 J  feet, 
but  is  not  uniformly  distributed,  being  greatest  (about  4  feet  per  mile) 
in  the  central  section  and  less  (about  2  feet)  in  the  upper  and  lower 
sections.  Freshets  of  small  height  are  of  frequent  occurrence,  but  rap- 
idly pass  off.  The  annual  rise  in  the  spring  is  about  10  or  12  feet^  An 
extraordinary  rise  is  sometimes  had  of  25  to  30  feet,  but  the  duration 
is  not  great. 

The  approved  project  of  improvement  has  been  the  removal  of  rocks, 
snags,  overhanging  trees,  etc.,  and  the  making  of  narrow  sluices 
through  the  rapids  and  shoals.  The  principal  interests  to  be  served 
are  those  of  lumbering  and  rafting,  but  much  country  produce  is  also 
carried  downstream  in  small  boats,  which  return  with  merchandiae^ 
etc  - 
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The  work  done  was  between  Little  Otter,  6  miles  below  Sutton,  and 
Mink  Shoals,  4  miles  from  the  mouth  of  the  river,  embracing  a  distance 
of  about  90  miles.  It  consisted  mainly  in  clearing  and  widening  the 
chutes  and  in  building,  altering,  and  repairing  chute  walls  on  the 
shoals.  A  passage  for  rafts  was  also  made  through  four  old  and  aban- 
doned mill  dams,  a  break  in  the  Blue  Creek  Dam  was  repaired,  and 
where  required  snags,  leaning  trees,  and  like  obstructions  were  re- 
moved. The  work  was  done  between  August  10  and  October  27, 1892, 
with  a  force  of  hired  laborers  under  the  overseer  employed  on  this  part 
of  the  river  last  year. 

A  serious  obstruction  to  the  navigation  of  this  river  at  some  stages 
consists  of  several  other  milldams.  The  attention  of  the  proper  author- 
ities has  been  called  to  these  in  compliance  with  the  law. 

July  ly  1892,  balance  nnexpended i $158.89 

Amount  appropriated  by  act  approvedJuly  13,1892.. 2,500.00 

2. 658. 89 
June  30, 1893,  amount  expended  daring  fiscal  year 2, 574. 19 

Jnly  1, 1893,  balance  unexpended 84. 70 

i  Amonntthat  can  be  profitably  expended  in  fiscal  year  ondinj;  Jnno  30, 1895      3, 000. 00 
<  Sabmitted  in  ooniplianoe  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1856  and  1867  and;  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  H  H  3.) 

4.  Oauley  BiveTjWest  Virginia. — GauleyEiver  takes  its  rise  in  Web- 
ster County,  W.  V  a.,  its  tributaries  having  their  sources  in  Pocahontas 
aud  Greenbrier  counties.  It  is  about  115  miles  in  length,  flowing 
tJirough  Mcholas  and  Fayette  counties  in  a  southwesterly  direction, 
sometimes  nearly  west,  and  near  its  mouth  almost  due  south ;  it  is  en- 
tirely in  the  State  of  West  Virginia.  Its  headwaters  and  those  of  its 
tributaries  are  covered  with  a  virgin  forest  of  the  finest  timber,  with 
only  clearings  of  a  few  acres  here  and  there;  and  on  the  north  side  of 
the  river,  in  Webster  and  I^icholas  counties,  some  glades  a  few  miles 
wide  and  in  extent  20  or  25  miles,  which  give  only  a  stunted  growth,  to 
break  up  this  vast  timber  section. 

For  the  first  12  miles  fipom  its  mouth  the  Gauley  falls  only  4  feet  per 
mile;  in  the  next  26  miles  its  fall  is  nearly  34  feet  per  mile,  in  a  gorge 
similar  to  that  of  I^ew  Biver,  as  seen  from  the  Chesapeake  and  Ohio  Rail- 
way between  Kanawha  Falls  and  Hinton,  the  hills  on  either  side  being 
several  hundred  feet  high  and  almost  perpendicular,  and  the  stream  full 
of  bowlders  of  sandstone,  some  very  large,  and  so  numerous  as  to  justify 
the  jieople  in  calling  this  section  the  "  Boughs  ^  of  Gauley.  From  the 
head  of  the  "  Boughs  ^  near  Hominy  Creek,  2  miles  above  Hughes 
Ferry,  to  the  Forks,  about  57  miles,  the  fall  is  estimated  at  5  feet  per 
mile.  The  levels  from  the  mouth  of  Gauley  River  to  the  mouth  of 
Meadow  Biver,  29  miles,  are  taken  from  EUet's  report  on  the  Great 
Kikuawha  Biver,  West  Virginia,  made  in  1858;  the  remainder  are  esti- 
mated. The  levels  on  Meadow  Biver  were  obtained  from  the  same 
source. 

Gauley  Biver  is  500  feet  wide  at  its  mouth,  350  feet  wide  at  mouth  of 
Meadow  Biver,  200  feet  wide  at  mouth  of  Cranberry  Biver,  150  feet 
wide  at  mouth  of  Williams  Biver,  and  75  feet  wide  at  the  Forks. 

Ox>erations  for  the  improvement  of  the  Gauley  River  were  instituted 
after  an  examination  made  in  1878  in  accordance  with  the  provisions  of 
the  river  and  harbor  act  of  August  5, 1886.  It  was  then  pointed  out 
that  a  valuable  improvement  of  the  12  miles  of  river  from  the  mouth  to 
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the  <<  Eoughs  "  could  be  made  at  an  expense  of  $10,000,  and  that  a  great 
advantage  would  follow  the  expenditure  of  $65,000  in  the  26-mile  reach 
called  the  "Roughs^  in  facilitating  and  cheapening  the  bringing  to 
market  of  millions  of  feet  of  lumber  of  the  most  valuable  and  varied 
kinds. 

The  approved  project  has  consisted  in  the  removal  of  ledges  and 
loose  rocks  and  the  making  of  channels  through  shoals  of  loose  rock 
and  bowlders  from  the  mouth  of  the  river  to  the  "  Roughs"  to  improve 
.  the  navigation  for  boats  and  rafts,  and  in  blasting  down  the  very  large 
bowlders  in  the  "Roughs"  to  permit  the  more  free  passage  of  logs. 
The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1802,  was  $5,737.32,  with  decided  advantage  to  the  navigation  over 
the  worst  shoals  below  the  "  Roughs." 

The  amount  expended  in  the  fiscal  year  ending  June  30, 1893,  has 
been  $2,964.80. 

The  work  was  commenced  in  July,  1892,  and  was  closed  in  October. 
The  portion  of  the  river  included  in  the  operations  was  from  the  mouth 
to  the  "  Roughs."  Its  navigable  condition  has  been  thereby  decidedly 
improved  to  obtain  a  depth  of  2  feet  at  ordinary  low  water.  In  the 
season  of  1892  the  water  was  exceptionally  low. 

The  Kanawha  and  Michigan  Railroad  Company  have  practically  com- 
pleted their  bridge  over  this  river  near  the  mouth,  as  have  also  the 
Chesapeake  and  Ohio  Company  their  bridge  over  the  river  6  mUes 
above  the  mouth. 

July  1, 1892,  balance  unexpended $82.68 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

8,082.68 
Jane  30,  1893,  amonnt  expended  during  fiscal  year 2, 964. 80 

July  1,  1893,  balance  unexpended 117.88 

Amount  ^estimated)  required  for  completion  of  existing  project 66, 000. 00 

Amount  tbut  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1895      5, 000. 00 
Submitted  in  compliance  with  ret^uirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  March  3, 1893. 

(See  Appendix  H  H  4.) 

5.  New  BiveVy  Virginia  and  West  Virginia. — ^The  last  appropriation 
was  that  of  August  5,  1886,  of  which  a  balance  remains  of  12,341.79. 

In  compliance  with  a  recommendation  of  the  local  engineer,  it  was 
decided  by  the  Secretary  of  War  not  to  expend  the  existing  balance  at 
present. 

There  were  no  operations  or  expenditures  in  the  year  ending  June  30, 
1893. 

The  Chesapeake  and  Ohio  Railroad  has  constructed  a  bridge  over 
the  unnavigable  portion  of  this  river  not  far  above  its  junction  with  the 
Gauley. 

July  1, 1892,  balanco  unexpended $2, 341. 79 

July  1, 1893,  balance  unexpended 2, 341. 79 

Amount  (estimated)  required  for  completion  of  existing  project 159,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  5.) 


. 
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IMPROVEMENT    OP    CERTAIN  RIVERS  IN  KENTUCKY  AND   WEST    VIR- 
GINIA. 

This  district  was  in  the  charge  of  Maj.  D.  W,  Lockwood,  Corps  of 
Engineers,  having  under  his  immediate  orders  Lieut.  W.  L.  Sibert, 
Corps  of  Engineers,  to  August  18, 1892;  Lieut.  James  J.  Meyler,  Corps 
Of  Engineers,  since  October  19,  1892,  and  Lieut.  H.  E.  Waterman, 
Corps  of  Engineers,  since  May  10, 1893;  Division  Engineer,  Col.  O.  M. 
Foe,  Corps  of  Engineers. 

1,  TrcLdewaier  River ^  Kentucky. — ^This  river  was  practically  closed 
before  the  work  of  improvement  commenced,  by  a  rock  bar  near  its 
mouth,  and,  higher  up,  by  logs,  snags,  drift  piles,  leaning  trees,  and 
bars. 

The  present  project,  adopted  in  1881,  provides  for  clearing  the  river 
and  its  banks  of  obstructions  and  opening  up  a  channel  40  feet  wide 
and  2^  feet  deep  during  six  months  of  the  year,  the  improvement  to 
extend  41  miles  upstream  ftom  its  mouth  in  the  Ohio. 

Up  to  June  30,  1892,  $15,592.90  had  been  expended,  resulting  in 
securing  a  channel  through  the  rock  bar  near  the  mouth  of  the  river, 
and  in  removing  obstructions  in  the  channel  and  on  the  banks  of  the 
river  for  a  distance  of  41  miles,  the  distance  covered  by  the  present 
project. 

During  the  fiscal  year  ending  June  30, 1893,  no  field  work  was  done, 
the  amount  expended,  $145.75,  being  for  care  of  property  and  inci- 
dentals. 

Jnly  1, 1892,  balance  unexpended $907.10 

June  30y  1893,  amount  expended  daring  fiscal  year 145. 75 

Jnly  1, 1893,  balance  unexpended • 761.35 

(See  Appendix  1 1 1.) 

2.  Lock  No.  2j  Oreen  RiveVj  at  Bumsey,  Ky. — The  deficiency  act 
approved  March  3, 1893,  appropriated  $65,000  for  rebuilding  this  lock, 
which  in  1892  was  reported  unsafe  for  navigation. 

The  project  for  this  work,  approved  in  1893,  calls  for  the  construc- 
tion of  a  new  lock  on  the  river  side  of  the  old  lock,  with  certain  changes 
of  existing  conditions  to  make  them  conform  to  location  of  lock. 

The  amount  expended  to  June  30, 1893,  was  $1,645.39,  and  resulted 
in  the  commencement  of  the  auxiliary  dam  and  preparations  for  the 
general  work. 

ilmoant  appropriated  by  deficiency  act  approved  M^ch  3, 1893 $65, 000. 00 

Jane  30, 1B93,  amoant  expended  during  nscal  year 1,64^.39 

July  1, 1893,  balance  unexpended 63,354.61 

July  1, 1«93,  outstanding  liabilities $1,176.42 

July  1, 1893,  amount  covered  by  uncompleted  contracts 27, 086. 28 

28,262.70 

July  1, 1893,  balance  available 35,091.91 

{Amount  (estimated)  required  for  completion  of  existing  project 105, 000. 00 
Amonntthatcanbeprontably  expended  in  fiscal  yearendingJune30, 1895  105, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 2.) 

5-.  Oreen  Eiver  above  mouth  of  Big  Barren  BiveVy  Kentucky. — In  pur- 
suance of  the  provisions  of  act  of  September  19, 1890,  an  examination 
was  made  of  this  portion  of  Oreen  Biver,  and  the  report  thereon,  with 
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project  for  the  work  proposed,  was  submitted  to  Congress  as  Api)en- 
dix  J  J  15,  Annual  Eeport,  Chief  of  Engineers,  1891.  The  improve- 
ment proposed  contemplated  the  construction  of  two  locks  and  dams, 
so  as  to  extend  slackwater  navigation  to  Mammoth  Cave^  at  an  estima- 
ted cost  of  $361,346.40. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $50,000 
towards  the  construction  of  Lock  No.  6,  the  project  for  which  provides 
for  the  location  and  construction  of  a  lock  and  dam  at  the  head  of 
slackwater  navigation  on  the  river. 

The  amount  expended  to  June  30, 1893,  was  $596.02,  and  resulted  in 
a  contingent  selection  of  site  near  Honakers  Ferry,  about  12  miles 
above  the  mouth  of  Big  Barren  River. 

Amount  appropriated  by  act  approved  Jnly  13,  1892 $50, 000. 00 

June  30, 1893,  amount  expended  during  fincal  year 596.02 

July  1, 1893,  balance  unexpended 49,403.98 

{Amount  ^estimated)  required  for  completion  of  existing  project 190, 673. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895  130, 673. 00 
Submitted  in  compliance  with  requirements  of  sectiona  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 

(See  Apx>endix  1 1  3.) 

4.  Operating  and  care  of  locks  and  dams  on  Oreen  and  Barren  rtverSj 
Kentucky, — ^When  the  United  States  acquired  possession  of  these  im- 
provements, December  11, 1888,  navigation  of  the  system  was  broken 
at  Lock  No.  3,  Green  River,  the  river  wall  of  that  lock  having  fallen 
into  the  river,  the  lower  end  of  the  land  wall  at  No.  1,  Barren,  was 
badly  cracked,  and  liable  to  fall  at  any  time,  and  both  walls  of  No.  2, 
Green  River,  were  in  a  dangerous  condition.  The  channel  of  the  river 
was  much  obstructed  by  snags  and  slides. 

The  operations  up  to  June  30, 1892,  resulted  in  the  rebuilding  of  the 
old  river  wall  at  Lock  No.  3;  the  taking  down  and  reconstruction  of 
the  lower  half  of  the  river  wall  at  No.  1,  Barren;  the  rebuilding  of 
dams  No.  1,  Barren,  and  No.  3,  Green,  from  the  crest  to  foot  of  lower 
slope;  the  raising  of  lock  wall  at  No.  1,  Green;  the  building  of  guide 
cribs  at  Nos.  1, 3,  and  4,  Green,  and  No.  1,  Barren;  grading  and  paving 
behind  the  lock  walls  at  the  different  locks,  with  the  exception  of  No. 
2,  Green;  and  the  building  of  seven  lock-keepers' houses;  also  in  the 
construction  of  a  snag  boat,  dredge  boat,  and  various  barges  and  der- 
rick boats  requiied  in  the  prosecution  of  the  work. 

During  the  fiscal  year  ending  June  30, 1893,  $48,968.36  was  expended, 
and  resulted  in  general  repairs  to  locks  and  dams,  grading  and  paving 
lock  grounds,  construction  and  extension  of  guide  and  protection  cribs, 
removal  of  snags,  and  dredging  of  lock  entrances. 

Navigation  was  temporarily  suspended  at  Lock  No.  2,  Green,  except 
for  barges  and  rafts,  on  account  of  the  dangerous  condition  of  the 
walls.  At  present,  crafts  of  every  kind  are  permitted  to  go  through 
the  lock,  but  no  person  is  allowed  on  them  during  transit. 

(See  Appendix  1 1  4.) 

5.  Rough  River  J  Kentucky. — This  river  was  originally  very  much  ob- 
structed by  overhanging  trees  on  the  banks,  and  by  snags,  logs,  etc. 
in  the  bed  of  the  river.  The  lower  8  miles  of  the  stream  is  affectea 
by  backwater  from  the  Rumsey  Dam  (No.  2)  on  Green  River,  but  above 
this  point  the  stream  has  but  little  depth  at  low  water. 

The  project  for  the  improvement,  adopted  in  1890,  is  to  clear  the 
river  of  obstructions,  to  wit,  overhanging  trees  on  the  banks,  and 
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BnagR,  logs,  and  stamps  in  the  bed  of  the  river,  and  to  locate  and  con- 
struct a  lock  and  dam  near  the  site  of  the  old  ones  to  carry  slack 
water  to  Hartford. 

The  amount  of  money  exi)ended  to  June  30, 1892,  was  $5,832.04,  and 
resulted  in  a  survey  for  the  site  of  lock  and  preparing  plans  for  the 
lock,  dam,  etc.;  the  removal  of  ob8tru(*tioiis  throughout  the  length  of 
the  stream  from  its  mouth  to  Hartford,  in  the  river,  and  the  deadening 
of  trees  on  the  banks  for  the  same  distance. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $1,187.94,  and  resulted  in  the  purchasing  of  the  n^essary  lands 
at  the  lock  site,  the  running  of  a  line  of  levels  from  Lock  No.  2  to  the 
site  of  the  proposed  lock,  and  in  the  preparation  of  plans  for  the  lock 
and  dam. 

July  1, 1892,  balance  unexpended $19,167.96 

Amount  appropriated  by  act  approved  July  1.%  1892 15, 000. 00 

34, 167. 96 
June  30, 1893,  amount  expended  during  fiscal  year... 1, 187. 94 

Julyl,  1893,  balance  unexpended 32,980.02 

July  1, 1893, outstanding  liabilities 430.85 

July  1, 1893,  balance  available 1 32,549.17 

{Amount  (estimated)  required  for  completion  of  existin;^  project 65, 556. 00 

Amount  thatcan  beprontably  expended  in  fiscalyear  ending  Juue30,1895  65, 556. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 5.) 

6.  Kentucky  River j  Kentucky. -^JTii^  condition  of  the  river  when  the 
United  States  assumed  charge  of  its  improvements  was  as  follows : 
The  five  locks  and  dams  with  their  approaches,  built  by  the  State  of 
Kentucky,  were  in  a  dilapidated  condition,  and  the  channel  was  much 
obstructed  by  snags  and  leaning  trees. 

The  project  for  the  improvement,  adopted  in  1879,  called  for  the  nec- 
essary repairs  to  the  five  locks  and  dams,  and  the  extension  of  slack- 
water  navigation  for  a  draft  of  6  feet,  by  the  construction  of  additional 
locks  and  dams  to  BeattyviUe,  a  distance  of  261  miles  from  the  mouth 
of  the  river. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1892,  $1,344,017.84 
had  been  expended,  resulting  in  the  restoring  of  the  locks  and  dams  to 
a  navigable  condition,  clearing  the  channel  and  banks  of  obstructions, 
and  the  partial  completion  of  a  new  lock,  known  as  No.  6  of  the  system. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $47,584.40,  and  resulted  in  continuing  the  work  at  Lock  and  Dam 
No.  6,  and  in  examinations  for  the  location  of  Lock  No.  7,  near  Twin 
Eipple. 

July  1, 1892,  balance  unexpended $3,982.16 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

153, 982. 16 
June  30, 1893,  amonnt  expended  during  fiscal  year 47,584.49 

July  1, 1893,  balance  unexpended 106,397.67 

July  1, 1893,  outstanding  liabilities $3,337.01 

July  1, 1893^  amount  covered  by  uncompleted  contracts 17, 240. 00 

20, 577. 01 

July  1, 1893,  balance  araiUble 85,820.66 
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Amount  (estimated)  reqnired  for  completion  of  existing  project $1^524,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 

30,1895 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  6.) 

7.  Operating  and  care  of  locks  and  dams  on  Kentucky  River ,  Kentucky. — 
The  first  allotment  for  this  work  was  for  the  fiscal  year  ending  June  30^ 
1885,  at  which  time  only  four  locks  could  be  operated;  these  required 
extensive  repairs  at  the  time,  and  the  dams  and  approaches  were  in  a 
more  or  less  dilapidated  condition. 

The  operations  up  to  June  30, 1892,  resulted  in  reopening  Lock  No. 
5  to  navigation  and  placing  the  other  locks  and  dams  in  a  serviceable 
condition,  the  building  of  guide  walls,  approaches,  the  construction  of 
one  double  and  seven  single  lock  houses,  and  in  grading,  paving,  and 
draining  grounds  about  the  locks.  A  new  dredge  boat,  of  the  Os- 
good pattern,  and  two  dump  scows  have  been  constructed,  and  gen- 
eral repairs  made  to  locks,  dams,  etc.,  and,  in  addition,  the  river  has 
been  kept  clear  of  snags.  A  stone  abutment  to  Dam  Ko.  2  has  been 
constructed,  and  the  lock  entrances  kept  clear  by  dredging. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $46,429.08,  and  resulted  in  the  removal  of  rocks,  snags,  logs,  etc 

(See  Appendix  1 1  7.) 

8.  Licking  River j  Kentucky ^  between  Farmers  and  West  Liberty, — ^This 
stream  was  originally  much  obstructed  by  logs,  snags,  rocks,  and  lean- 
ing trees,  as  well  as  by  fish  dams  constructed  by  private  parties. 

The  project  for  the  improvement  was  adopted  in  1888,  and  provides 
for  removing  rockp,  snags,  and  bowlders  from  the  river  bed. 

The  amount  expended  to  June  30, 1892,  was  $5,792.56,  and  resulted 
in  the  removal  from  the  bed  of  the  river  of  a  large  number  of  rocks, 
snags,  etc.,  that  obstructed  both  rafting  and  low-water  navigation. 

July  1, 1892,  balance  unexpended $207.44 

June  30, 18£K3,  amount  expended  during  fiscal  year 207. 44 


r  Amount  (estimated)  required  for  completion  of  existing  project 11, 680. 00 

I  Amount  that  can  bo  profitably  expended  in  fiscal  yearending  June  30, 1895      5, 000. 00 
S  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1  8.) 

9.  Big  Sandy  River j  West  Virginia  and  Kentucky. — When  the  United 
States  commenced  improving  this  stream  it  and  its  forks  were  much 
obstructed  by  rocks,  bars,  snags,  and  leaning  trees.  During  low- water 
seasons  navigation  was  practically  suspended. 

The  present  project  was  adopted  in  1878,  and  provided  for  improving 
the  push-boat  and  rafting  facilities  of  the  river  and  forks  by  removing 
obstructions,  etc.  This  was  modified  in  1880  to  secure  slackwater  nav- 
igation by  the  construction  of  a  test  lock  and  dam  near  Louisa,  Ky. 

The  amount  expended  to  June  30, 1892,  was  $243,892.13,  and  resulted 
in  improving  low-water  navigation  by  the  removal  of  rocks,  stumps, 
snags,  and  logs  from  the  channel,  and  leaning  trees  irom  the  banks  of 
the  river,  and  in  the  construction  of  a  lock  complete  near  Louisa,  also 
in  the  construction  of  about  80  feet  of  a  pei-manent  dam,  and  the  pur- 
chase of  timber  for  the  completion  of  same. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
was  $37,960.41,  and  resulted  in  modifying  the  lock  to  suit  the  change 
from  a  fixed  to  a  movable  dam;  the  deepening  of  the  entrances  to  the 
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lock;  the  construction  of  shore  cribs  above  and  below  the  lock;  the 
protection  of  the  Kentucky  bank  by  riprap,  and  in  the  partial  con- 
struction of  a  cofferdam  to  inclose  the  site  of  the  pass  and  pier  of  the 
movable  dam. 

July  1, 1892, balance  unexpended $16,107.87 

Amount  appropriated  by  act  approved  July  13, 1892 50,000.00 

66, 107. 87 
June  30, 1893,  amount  expended  during  fiBcal  year 37,960.41 

July  1,1893,  balance  unexpended 28,147.46 

Jul'y  1, 1893,  outstanding  liabilities $4,944.91 

July  1, 1893,  Amount  covered  by  uncompleted  contracts 2, 964. 50 

7, 909. 41 

July  1, 1893,  balance  available 20,238.05 

{Amount  (estimated)  required  for  completion  of  existing  project 28, 029. 25 
Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    28, 029. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 9.) 

10.  Leviia  Fork  of  Big  Sandy  River j  Kentucky. — ^This  stream  was 
originally  much  obstructed  by  rocks,  snags,  logs,. and  overhanging 
trees.  Its  improvement  has  been  in  progress  since  work  on  the  Big 
Sandy  was  commenced  under  the  project  for  the  improvement  of  that 
stream. 

The  present  project  was  adopted  in  1890,  and  provides  for  the  re- 
moval of  snagSy  logs,  stumps,  rocks,  etc.,  from  the  river,  and  overhang- 
ing trees  on  ^e  banks. 

The  amount  expended  to  June  30, 1892,  was  $20,730.14,  and  resulted 
in  the  material  improvement  of  navigation,  by  the  removal  of  obstruc- 
tions, giving  increased  facilities  for  push-boat  navigation  at  low  water, 
and  rafting  and  light-draft  steamboat  navigation  at  moderate  stages. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
was  $1,645.96,  and  resulted  in  the  further  removal  of  snags,  rocks,  logs, 
and  stumps  from  the  river  bed. 

July  If  1892,  balance  unexpended ^ $19.86 

Amount  appropriated  by  act  approved  July  13, 1892 2, 500. 00 

2, 519. 86 
June  30, 1893,  amount  expended  during  fiscal  year 1,645.96 

July  1, 1893,  balance  unexpended 873.90 

July  1, 1893,  outstanding  liabilities 301.08 

July  1, 1893,  balance avaUable 572.82 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      2, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 10.) 

11.  Tug  ForJc  of  Big  Sandy  River y  West  Virginia  and  Kentucky, — 
This  stream  was  originally  much  obstructed  by  rocks,  snags,  logs,  and 
overhanging  trees.  Its  improvement  has  been  in  progress  since  work 
on  the  Big  Sandy  was  commenced  on  the  project  for  the  improvement 
of  that  stream. 

The  present  project  was  adopted  in  1890,  and  provides  for  the  removal 
of  snags,  logs,  stumps,  rocks^  etc.;  from  the  river,  and  overhanging 
trees  from  the  bauks* 
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The  amount  exi)euded  to  June  30,  1892,  was  $20,598.66,  and  has 
resulted  in  the  material  improvement  of  navigation,  giving  increased 
facilities  for  push  boats  at  low  water,  and  rafting  and  light-draft  steam- 
boats at  moderate  stages. 

The  improvement  has  been  carried  to  a  point  100  miles  above  Louisa. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $1,818.33,  and  resulted  in  the  general  improvement  of  the  lower 
part  of  the  stream.  The  upper  22  miles,  improved,  has  been  very  much 
obstructed  in  recent  yeai-s  by  the  construction  of  the  l^orfolk  and  West- 
ern Bailroad,  rocks,  stumps,  and  trees  having  been  blasted  and  thrown 
into  the  stream  in  preparing  the  roadbed  of  that  road.  It  is  claimed 
by  the  railroad  people  that  these  obstructions  have  been  removed,  but 
this  fact  can  only  be  determined  by  an  examination  at  low  water. 

July  1, 1892,  balance  unexpended $151.34 

Amount  appropriated  by  act  approved  July  13, 1892 2,500.00 

2,651.34 
Juue  30, 1893,  amount  expended  during  fiscal  year 1,818. 33 

July  1, 1893,  balance  unexpended 833.01 

J  A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  1 1 11.) 

12.  Ouyandotte  River ^  West  Virginia. — ^This  stream  was  originally 
much  obstructed  by  snags,  logs,  leaning  trees,  the  remains  of  old  dams, 
and  milldams  owned  by  private  parties,  which  required  removal. 

The  project  for  the  impTovement  was  adopted  in  1878,  and  ph>vided 
for  the  removal  of  existing  obstructions,  natural  and  artificial,  so  as  to 
form  a  channel  30  feet  wide,  with  a  least  depth  of  18  inches,  during  five 
months  of  the  year,  and  extending  up  the  river  a  distance  of  122  miles 
from  the  Ohio. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1892,  (16,406.30  had 
been  expended,  resulting  in  the  partial  improvement  of  the  river  for  a 
distance  of  119  miles,  removing  snags,  logs,  etc.,  from  the  channel,  and 
cutting  passageways  through  old  dams. 

During  the  fiscal  year  ending  June  30, 1893,  $2,039.34  was  expended, 
and  resulted  in  the  general  improvement  of  the  stream  for  rafting  pur- 
poses and  low-water  steamboat  navigation. 

July  1,  1892.  balance  unexpended $93.70 

Amount  appropriated  by  act  api) roved  July  13,  1892 2, 000. 00 

2, 093. 70 
June  30;  1893,  amount  expended  during  liscal  year 2,039.34 

July  1, 1893;  balance  unexpended 54.86 

(  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      2, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 

(See  Appendix  1 1 12.) 

IS.  Little  Kanawha  BiveVy  West  Virginia. — ^This  river,  at  the  time 
improvements  were  commenced  by  the  United  States,  was  much 
obstructed  by  logs,  snags,  leaning  trees,  etc.,  above  that  portion  con- 
trolled  by  the  Little  Kanawha  Navigation  Company. 

The  original  project,  adopted  in  1876,  was  for  the  removal  of  Beaver 
and  Xailor  Bend  rocks,  and  for  cleaning  out  snags  and  fallen  treea. 
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This  was  modified  in  18S0  by  the  adoption  of  an  additional  project  for 
the  construction  of  a  lock  and  dam  2  miles  above  Burning  Sx)riiig8, 
W.  Va. 

Up  to  June  30, 1892,  $207,665.60  had  been  expended,  resulting  in 
placing  the  upper  part  of  the  river  in  a  fair  rafting  condition,  and  so 
that,  during  moderate  stages,  light-draft  steamboats  could  run  as  far 
as  Grantsville.  The  lock  and  dam  2  miles  above  Burning  Springs  have 
been  completed,  a  lock-house  built,  grounds  graded  and  fenced,  and 
slack-water  navigation  ox)ened  up  for  an  additional  distance  of  9  miles. 

During  the  fiscal  year  ending  June  30, 1893,  $3,246.23  was  expended, 
and  resulted  in  completing  the  dam  and  guide  cribs  above  aiid  below 
the  lock,  paving  behind  the  land  wall  of  the  lock,  and  protection  of  the 
river  bank  below. 

July  1, 1892,  balance  unexpended $3,509.40 

July  30, 1893,  amount  expended  during  fiscal  year 3, 246. 23 

July  1, 1893,  balance  unexpended 263. 17 

Julyl,  1893,  outstanding liabiUties 158.85 

July  1, 1893,  balance  available 104.32 

(See  Appendix  1 1 13.) 

14.  Operating  and  care  of  locJc  and  dam  on  Little  Kanaicha  Biver,  West 
Virginia. — ^The  lock  was  opened  to  navigation  December  2, 1891,  and 
has  been  operated  continuously,  with  the  exception  of  a  short  time  in 
June,  1892,  when  it  was  closed  temporarily  for  repairs. 

During  the  last  fiscal  year  there  were  times  when,  owing  to  the  leak- 
ing of  the  dam  of  the  navigation  company  next  below,  the  lower  miter 
sill  was  out  of  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $4,797.97,  applied  to  operating  the  lock  and  making  general  repairs 
to  lock,  dam,  and  lock  walls. 

(See  Appendix  1 1 14.) 

15.  Buckha/nnan  River ^  West  Virginia. — ^This  stieam  was  originally 
so  obstructed  by  rocks  and  log  jams  that  timber  could  be  floated  out 
only  on  a  12-foot  rise. 

The  project  for  its  improvement,  adopted  in  1884,  provides  for  the  for- 
mation of  a  rafting  channel  24^  miles  long  with  a  minimum  width  of 
30  feet. 

The  amount  expended  to  June  30, 1892,  was  $5,482.78,  and  resulted 
in  the  general  improvement  of  the  stream,  so  as  to  make  it  available 
for  rafting  at  a  much  lowfer  stage  than  was  possible  formerly. 

The  amount  exi)ended  during  the  fiscal  year  ending  June  30, 1893, 
was  $17.22,  applied  to  incidental  expenses. 

July  1, 1892,  balance  unexpended $17.22 

June  30, 1893,  amount  expended  during  fiscal  year 17.22 

(See  Appendix  1 1 15.) 

EXAMINATIONS  HADE  IN  OOMPLIANCB  WITH  BIVEB  AND  HAKBOB  ACT 

APPBOVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13, 1892,  were  made  by  the  local  engineer,  Maj.  D.  W.  Lock- 
wood,  Corps  of  Engineers,  and  rejwrts  thereon  submitted  through  the 
division  engineer.  Col.  O.  M.  Poe,  Corps  of  Enginrers. 

1.  Licking  Biver^  Kentucky^  with  a  view  to  providing  slaoJc-water  navi- 
gation.— ilLai.  Lookwood  submitted  report  of  examination  under  date 
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c^Ortober  17.  IS^L  It  Is  bis  opinkm  and  that  of  the  diyision  engineer, 
eoneaiTcd  in  hy  this  office,  thai  the  lirer  is  not  worthy  of  improyement 
by  the  Generml  GoTcnmciit  in  the  manner  propoeed.  The  report  was 
trananiued  to  Cong^rees  and  printed  as  House  Ex.  Doc  Ko.  57,  Fifty- 
second  Congress,  second  session.    (See  also  Appendix  II 16.) 

2.  Bi^  Sam^  Biw>rr,  KemtmAff.Jnm  iUjmmcHom  with  the  Ohio  River  to 
tkecro$9ingoftieBi§Smmi^  hf  tie  Chttm^pemke  mmd  Ohio  BaUroad  Bridge^ 
ytith  a  riew  of  maeertMimimg  if  there  he  a  hmr  im  the  Ohio  Biver  at  the 
wtomtk  ofeaid'Big  Sami^  cietrmeting  mari^aUomj  mmd,  if  there  ie,  whether 
hy  eomfiming  the  latere  of  the  Big  Samdjf  to  the  gemeral  eouree  of  ite  chan- 
net  between  emd  poimt$  the  mid  hmr  wiU  he  removed. — ^Maj.  Lockwood 
submitted  report  of  examination  nnder  date  of  October  IS,  1892.  It  is 
his  opinion  and  that  of  the  drvision  engineer,  omicoiTed  in  by  this 
office,  that  the  locality  is  not  worthy  of  improyement  by  the  Greneral 
Goyemment-  The  rejport  was  transmitted  to  Gmgress  and  printed  as 
House  Ex.  Doc  ]S^o.  ^  Fifty  second  G<mgre8S,  second  session.  (See 
also  Appendix  II 17.) 

LAKE   HABBOB8  AND   SIYESS. 
IMPSOTEXENT  OF  BiyEBS  AUD  HABBOBS  ON  LAES  SUPEBIOB. 

This  district  was  in  the  charge  of  Gapt.  W.  L.  Fisk,  Corps  of  Engi- 
neers, to  October  10,  1892,  and  of  Maj.  Clinton  B.  Sears,  Corps  of 
Engineers,  since  that  date;  Diyision  Engineer,  GoL  O.  M.  Poe,  Corps  of 
Engineers. 

1.  Harbor  at  Grand  Maraiej  Minn. — ^This  small  natural  basin  was 
not  originally  of  sufficient  depth  nor  was  it  adequately  sheltered  either 
for  commercial  purposes  or  for  use  as  a  harbor  of  refuge;  the  approyed 
project  of  1879,  therefore,  proposed  two  breakwater  piers  each  350  feet 
long,  from  the  east  and  west  points  of  the  bay,  or  one  pier  700  feet  long 
from  the  east  point,  and  the  dredging  to  a  deptli  of  at  least  16  feet  of 
an  anchorage  area  of  about  26  acres  at  a  total  estimated  cost  of 
$139,669.40.  Up  to  the  close  of  the  fiscal  year  ending  Jane  30, 1892, 
there  had  been  expended  on  this  work  $115,883.71;  with  this  sum  350 
feet  of  the  east  pier  had  been  completed  and  the  16  foot  anchorage  area 
increased  to  21.5  acres. 

Under  the  present  contract,  work  to  commence  July  1, 1893,  for  dredg- 
ing, this  anchorage  area  will  be  still  further  increased  to  25  acres.  The 
completion  of  this  contract  will  practically  exhaust  the  appropriation. 

July  1, 1892,  balance  unexpended $1,406.29 

Amount  appropriated  by  act  approved  July  13, 1892 10,000.00 

11/466.29 
June  30, 1893,  amount  expended  during  fiscal  year 686.47 

July  1,  1893,  balance  unexpended 10,879.82 

July  1, 1893,  amount  covered  by  uncompleted  contracts 9, 000. 00 

July  1, 1893,  balance  available 1,879.82 

r  Amount  ^estimated)  reauired  for  completion  of  existing  project 12, 319. 40 

I  Amounttnat  canbeprontablyexpendediufiscalyear  ending  June  30,1895  12«  319.00 
I  Submitted  in  oompnauce  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(Sec  Appendix  J  J  1.) 

^.  Harbor  at  Agate  Bay,  Minnesota. — Tliis  is  a  shipping  port  for  iron 
ore,  and  when  the  breakwater  piers  are  built  will  form  a  harbor  of 
roftige.    it  is  27  miles  east  of  Duluth. 


[  during  fiscal  year  ending  June  30, 1893,  $726.99. 

L892,  balance  unexpended $1,115.41 

appropriated  by  act  approved  July  13,  1892 30,000.00 

31, 115. 41 
1893,  amount  expended  daring  fiscal  year 726.99 

L893,  balance  unexpended 30,388.42 

L893,  outstanding  liabilities $5,410.00 

L893,  amount  covered  by  uncompleted  contracts 21, 590. 00 

27,000.00 

L893,  balance  available 3,388.42 

at  (estimated)  required  for  completion  of  existing  project 151, 708. 00 

nttiiatcanbeprofitablyexpendedinfiscalyear  ending  June30,1895  151, 708. 00 
tted  in  compliance  with  requirements  of  sections  2  of  river  and 
K>r  acts  of  1866  and  1867,  and  of  sundry  civil  act  of  March  3,  1893. 

Appendix  J  J  2.) 

arbor  at  Duluth^  Minn. — ^The  original  project  for  the  improve- 
3f  the  harbor,  adopted  in  1871,  consisted  of  a  breakwtaer  in 
)ai>erior  outside  of  Minnesota  Point  in  continuation  of  one  al- 
sommenced  by  the  Northern  Pacific  Kailroad  Company.  This 
rater  was  destroyed  by  a  storm  in  1872  and  abandoned.  In  1873 
M98  provided  for  maintaining  the  canal  through. Minnesota  Point, 
had  been  constructed  by  ttie  city  of  Duluth/and  for  dredging 
Is  in  Superior  Bay  to  the  Duluth  docks. 

k  under  this  project  was  continued  until  1881,  at  which  time  the 
f  the  canal  had  been  repaired  and  somewhat  extended,  a  harbor 
Iredged  of  moderate  capacity,  and  a  narrow  channel  dredged  in 
3r  Bay  from  Duluth  to  deep  water  at  Connor  Point.  The  amount 
led  under  this  project  was  $270,651.81. 
present  project  was  adopted  in  1881  and  modified  in  1884  and 

Ka  niKiAA-f.  VhAiTicr  ij\  -nrAoo-rvA  f-.li  a  -niAm  VmrHA-rino*  f-.hA  na.nal    H-PAHrr. 
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the  dred<i:ed  area  of  the  harbor  basin  to  about  104  acres,  exdnsiye  of 
private  dredging,  removing  shoals  from  area  previously  dredged,  giv- 
ing the  whole  dredged  basin  a  minimum  depth  of  16  feet,  maintaining 
the  canal  piers,  and  making  narrow  16-foot  channels  east  of  Bioe  Point 
and  on  north  shore  of  St.  Louis  Bay. 

Work  during  the  past  year  consisted  in  enlarging  the  channel  along 
the  east  side  of  Eice  Point  and  on  the  north  side  of  St.  Louis  Bay. 
This  gives  the  former  a  uniform  width  of  200  feet  with  a  greater  width 
at  the  bend,  and  wide,  flaring  entrances  at  each  end.  The  current 
work  on  the  latter  channel  is  exi)ectied  to  widen  it  fr^m  the  present  100 
feet  to  100  feet  throughout  its  length  to  Grassy  Point. 

Tlw  work  contract^  for  under  the  current  appropriation  to  improve 
the  St.  Louis  River  above  Grassy  Point  is  expected  to  give  in  that  river 
a  continuous  navigable  channel  up  to  Ironton,  having  a  least  depth  of 
16  feet  and  a  minimum  width  of  90  feet,  with  long  reaches  of  greater 
width  and  depth. 

The  canal  i>iers  are  in  a  ][)oor  condition,  and  the  entire  work  needs  to 
be  replaced  with  an  improved  and  i)ermanent  structure. 

The  harbor  basin  and  connecting  channels  will  eventually  require 
deepening  to  22  feet.  The  channels  recently  commenced  should  be  com- 
pleted at  an  early  date,  both  for  the  accommodation  of  commerce  and 
as  a  matter  of  economy.  The  ruling  depths  in  the  portions  of  the  har- 
bor dredged  by  the  United  States  are: 

In  canal ......  17 

In  the  inner  basin  or  harbor 16 

In  channel  on  north  shore  of  St.  LoaiB  Bay  for  a  distance  of  about  12,900  feet 16 

In  new  channel  eiist  of  Rice  Point 16- 

In  compliance  with  a  requirement  of  the  river  and  harbor  act  ap- 
proved July  13,  1892,  Maj.  Sears  made  an  investigation  of  the  question 
of  ownership  of  the  ground  on  which  are  located  the  canid  and  canal 
entrances  ar  d  piers  in  Duluth  Harbor,  with  the  view  of  determining  if 
the  title  of  the  United  States  to  the  proi)erty  is  complete,  and  his  report 
thereon,  dated  Kovember  26, 1892,  was  submitted  to  the  Secretary  of 
War  with  the  recommendations  of  this  office  December  3, 1892;  the 
papers  were  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  Na 
122,  Fifty-second  Congress,  second  sessiou. 

Plans  for  a  tunnel  under  the-canal,  proposed  to  be  constructed  by  the 
city  of  Duluth,  were  approved  by  the  Secretary  of  War  April  20, 1893. 

July  1,  1892,  balance  nuexpendod $17,010.75 

Amount  appropriated  by  act  approved  July  13,  1892 125, 000. 00 

142,010.75 
June  30,  1893,  amount  expended  during  fiscal  year 61, 166. 34 

July  1, 1893,  balance  unexpended 90,S14.41 

July  1,  1893,  outstanding  liabilities $13,977.65 

July  1, 1893,  amount  covered  by  uncompleted  contracts 60, 852. 13 

74,829.78 

July  1, 1893,  balance  available 16,014.69 

( Amount  ("estimated )  required  for  completion  of  existing  project 122, 026.00 

J  Amountthat can beprofitably expended infiscalyearonding Juno  30,1895  237,383.00 
1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  3.) 

4.  Harbor  at  Superior  Bay  and  St  Louis  Bay,  Wisconsin. — Origioallj 
the  natural  entry  to  Superior  Bay  was  obstructed  with  shifting  baa 
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having  at  iaost  but  9  feet  depth  of  water  over  them.  The  citizens  of 
Superior  attempted  to  remedy  this  by  constructing  piers  to  confine  the 
outflowing  waters  of  the  bay,  and  this  work  was  taken  up  by  the  United 
States  in  1867,  and  has  successfully  maintained  since  then  a  ruling  depth 
of  16  feet  between  the  piers. 

The  piers  are  350  feet  apart,  and  a  good  deal  of  dredging  has  been 
necessary  to  obtain  the  required  depth  between  them  and  the  clianuels 
leading  to  Connor  Point  and  the  Quebec  Dock  and  a  new  connecting 
channel  in  St.  Louis  Bay.  The  original  project  of  18G7  has,  therefore, 
been  modified  from  time  to  time  to  meet  the  needs  of  the  rapidly  in- 
creasing capacity  of  the  vessels  visiting  this  port,  the  last  modification 
being  made  by  act  of  Congress  approved  August  6, 1886,  which  added 
improvement  of  channel  in  St.  Louis  Bay. 

In  carrying  out  the  original  project  with  modificationsthere  had  been 
expended  to  June  30, 1892,  the  sum'  of  $218,827.60. 

Under  existing  contract  for  dredging  to  be  completed  ^JTovember  1, 
1Q93,  it  is  expected  the  following  results  will  be  obtained: 

A  depth  of  18  feet  over  a  width  of  300  feet  in  the  entry  between  the 
piers;  easing  off  the  corners  leading  into  and  out  of  the  Quebec  Chan- 
nel; oi>ening  new  channel  16  feet  deep  and  100  feet  wide,  some  2,200 
feet  in  a  northerly  direction  from  Quebec  Dock,  along  west  side  of  Su- 
perior Bay;  increasing  width  of  channel  at  Connors  Point;  widening 
and  extending  16-foot  channel  in  St.  Louis  Bay  westward  along  West 
Su]>erior  dock  line. 

The  length  of  this  extension  will  be  about  3,400  feet  and  its  width  60 
feet. 

The  entry  piers  need  extensive  repairs,  particularly  the  superstruc- 
ture.   The  entry  and  dredged  channels  have  fiill  16  feet  depth. 

July  1, 1892,  balance  UDexpended $21,542.94 

Amoant  appropriated  by  act  approved  July  13, 1892 70, 000. 00 

91, 542. 94 
Jaiie90, 1893,  amount  expended  during  fiscal  year 3,476.26 

Julyl,  1893,  balance  unexpended 88,066.68 

July  1, 1893,  outstanding  liabilities .• $3,074.61 

July  1, 1893,  amount  ooveied  by  uncompleted  contracts 59, 930. 49 

63.005.10 


July  ly  1893,  balance  ayailable 25,061.58 

'  Amount  (estimated)  required  for  completion  of  existinj^  project 156, 736. 00 

Amount  that  can  be  profitably  expended  in  fiscal  yearendingJaneSO,  1895  156, 736. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  4.) 

5.  Minnesota  Paintj  at  Superior,  Wis. — ^The  object  of  this  work  is  to 
protect  the  channel  fipom  the  old  entrance  to  Superior  Bay  from  drifting 
sand  and  to  prevent  the  lake  from  catting  through  Minnesota  Point 
into  the  bay  at  a  low  place  known  as  '^The  Opening.'' 

The  project  approved  October  23, 1890,  was  for  a  double  post-and- 
board  fence,  of  a  total  length  of  1,216  feet,  filled  in  with  brush  and 
stone  to  catch  the  sand. 

The  fence  was  completed  May  27, 1891,  and  is  accomplishing  the  pur- 
pose for  which  it  was  built. 

July  1, 1893,  balance  dnexpended $45.92 

June  30, 1888,  amount  returned  to  Treasury  during  fiscal  year 45. 93 

(See  Appendix  J  J  5.) 
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6.  Harbor  at  Ashland^  Wis. — Ashland  Harbor  is  located  at  the  head 
of  Cheqaamegon  Bay,  and  orijsrinally  had  no  protection  from  the  waves 
which  rolled  into  the  bay  or  from  the  waves  generated  within  the  bay 
itself  by  storms. 

The  approved  project  is  for  the  construction  of  a  pfle,  slab,  and  rock 
breakwater,  8,000  feet  long,  northeast  of  the  town,  and  for  dredging 
a  channel  in  front  of  the  wharves  of  the  city  to  accommodate  ve^ds 
drawing  16  feet  of  water.  During  the  season  of  1889  a  portion  of  the 
breakwater,  4,650  feet  in  length,  was  completed,  but  a  severe  storm  in 
November  the  same  year  destroyed  the  outer  50  feet,  and  the  slab  fill- 
ing settled  in  some  places.  During  1891, 1,080  feet  was  added  to  the 
breakwater,  making  its  present  length  5,680  feet,  the  breach  in  Ghe- 
quamegon  Point  was  closed  with  a  brush  and  stone  dike,  and  the  old 
part  of  the  breakwater  repaired. 

Under  existing  contract  to  be  Completed  October  31, 1893,  it  is  ex- 
pected about  1,680  feet  will  be  added  to  the  breakwater. 

No  dredging  has  yet  been  done. 

The  amount  exi)ended  during  the  year  was  $943.67. 

The  total  amount  exi)ended  under  approved  project  to  June  30, 1892, 
was  $137,138.67. 

The  breakwater,  though  of  insufficient  length  to  give  fdll  protection 
to  M  the  wharves  of  the  city,  has  nevertheless  had  a  marked  influence 
in  improving  the  tranquillity  of  the  harbor. 

Jnly  1,  1892,  balance  unexpended $5yS61.SS 

Amoont  appropriated  by  act  approTed  July  13, 1892 45^000.00 

50,361.SS 
JnneSOy  1893,  ainoant  expended  diuing  fiscal  year 943.67 


Jnly  1,  1893,  balance  unexpended 49,417. 

Jnly  1, 1893,  outstanding  liabilities $4.50 

July  1,  1893,  amount  covered  by  uncompleted  contracts 40, 500. 00 

40,504.60 

Julyl,  1893,  balance  available :. 8^913.16 

{Amount  (estimated)  required  for  completion  of  existing  project 119, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  119, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  J  J  6.) 

7.  Harbor  at  OntonagoUj  Mich. — The  entrance  to  Ontonagon  Biver, 
which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  whieh  time 
the  project  for  securing  12  feet  depth  by  building  parallel  piers  on 
either  side  of  the  mouth,  extending  to  the  18-foot  curve  of  depth  in 
Lake  Superior,  and  dredging  a  channel  between  the  piers  was  adopted. 

The  west  pier  has  reached  a  length  of  2,675  feet,  and  is  Very  nearly 
out  to  the  18-foot  curve  of  dei)th,  as  proposed.  But  this  curve  has  ad- 
vanced ill  the  meantime,  owing  to  the  very  considerable  volnme  of 
sand  carried  into  the  lake  by  the  river,  and  since  it  appears  probable 
that  the  advance  of  the  bar  will  keep  pace  with  the  extension  of  the 
piers,  unless  a  very  considerable  extension  is  made  at  once,  it  does  not 
appear  that  economic  considerations  would  justify  any  further  exten* 
sion  of  the  piers  at  present.    The  east  pier  is  2,315  feet  in  length. 

For  a  time  it  seems  that  better  results  will  be  secured  after  the  piers 
are  put  in  repair  and  the  superstructures  to  outer  cribs  of  west  pier 
are  finished  by  dredging  across  the  bar  after  each  spring  freshet.  Tb» 
channel  between  the  piers  has  kept  a  depth  of  over  12  feet.  A  dredged 
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channel  through  the  bar  and  the  remaining  150  feet  of  superstimcture 
on  the- west  pier  were  completed  in  1891. 

At  the  close  of  work  in  1891  the  channel  was  left  with  16  feet  of 
water  in  it,  bnt  the  river  has  partially  -filled  this  up  during  last  season's 
freshets,  and  an  examination  made  in  June,  1893,  shows  an  available 
depth  of  only  13.5  feet  clear  through,  and  along  the  inner  half  of  over 
16  feet 

Under  existing  contract  repairs  to  piers  will  be  made  during  this  sea- 
son amounting  to  about  $5,000.  Some  dredging  will  be  done  after  the 
spring  freshets. 

The  amount  expended  during  the  fiscal  year  just  closed  was  $1,237.14. 
The  total  cost  of  the  improvement  to  June  30, 1892,  was  $306,643.08. 

Jaly  1, 1892,  balance  unexpended $1,456.92 

Amount  appropriated  by  act  approyed  July  13, 1892 20, 000. 00 

21, 456. 92 
Jane  30, 1893,  amonnt  expended  daring  fiscal  year 1, 237. 14 

Jnly  1, 1893,  balance  unexpended 20,219.78 

July  1, 1893,  amount  covered  by  uncompleted  contracts 4, 499. 60 

July  1, 1893,  balance  available 15,720.18 

{Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 
Amount tliat  can  be  proiitably  expended  in  fiscal  year  endiuj^  J  ane  30, 1895    33, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  J  J  7.) 

6.  Eagle  Sarbor,  Michigan. — Previous  to  the  improvement  of  Eagle 
Harbor  the  entrance  was  obstructed  by  a  rocky  reef,  with  8^  feet  of 
water  over  the  shoalest  part. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1866 
and  modified  in  1868,  1874,  and  1878.  The  plan  as  finally  carried  out 
consisted  in  blasting  and  dredging  through  the  rocky  ledge  a  channel 
130  feet  wide  and  14  feet  deep,  marking  it  with  two  guiding  cribs,  one 
on  each  side  of  the  channel,  and  the  removal  of  a  number  of  bowlders. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1893,  was  $94,713.67,  and  has  resulted  in  carrying  out  the  above  pro- 
ject, the  work  having  been  completed  in  1879  and  meeting  the  present 
demands  of  commerce. 

No  appropriation  is  asked  for  this  harbor,  as  the  fiinds  available  will 
probably  be  sufl&cient  to  keep  the  work  in  good  order  for  several  years 
longer. 

July  1^1892,  balance  unexpended $2,286.33 

July  1, 1893,  balance  unexpended 2,286.33 

(See  Appendix  J  J  8.) 

9.  Waterway  from  Keweenaw  Bay  to  Lake  Superior  j  via  Portage  Lake 
and  RiveTj  Michigan, — ^The  work  was  in  the  charge  of  Maj.  James  F. 
Gregory,  Corps  of  Engineers,  to  October  15, 1892.  It  has  heretofore 
been  repiorted  on  as  the  Portage  Lake  and  Lake  Superior  canals,  across 
Keweenaw  Point,  Michigan. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  the  United  States  purchased  and  assumed  the  charge 
and  care  of  these  canals  on  August  3, 1891. 

The  improvements  consist  of  entrance  piers  at  the  harbor  entrances 
on  Lake  Superior  and  Keweenaw  Bay,  canals  and  canal  revetments, 
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dredged  cuts  and  cliannel  ways,  lights  and  buoys.  There  are  no  locks^ 
When  the  United  States  assumed  charge  the  piers  and  revetments 
were,  and  are  now,  in  a  dilapidated  condition,  bars  had  formed  at  the 
harbor  entrances,  and  many  places  in  the  channel  ways  had  shoals  by 
deposition  of  material. 

As  the  waterway  is  intended  for  the  use  of  all  vessels  that  navigate 
Lake  Superior,  and  is  actually  used  by  a  large  proportion  of  them,  it  is 
necessaiy  that  the  depth  and  width  of  the  channels  shall  at  least  be 
equal  to  that  of  the  St.  Marys  Falls  Canal,  which  now  limits  the  max- 
imum draft  and  dimensions  of  the  largest  vessels  which  run  to  Lake 
Superior. 

The  last  river  and  harbor  act  appropriated  $50,000  for  improvement, 
which  is  being  expended  in  dredging  the  existing  channels  to  a  16-foot 
depth  and  in  repairing  some  of  the  worst  portions  of  the  canal  revet- 
ments. 

The  condition  of  the  waterway  has  been  greatly  bettered  since  the 
United  States  acquired  ownership,  and  no  complaints  from  vessel  men 
have  been  received  this  year.  A  least  depth  of  14  feet  exists  through- 
out the  waterway.  A  legislative  enactment  imposing  severe  penalties 
ibr  a  violation  of  the  established  rules  and  regulations  for  the  use  of  the 
canals  is  urgently  needed. 

Amount  appropriated  by  act  approved  July  13, 1892 ^. .      $50, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 11, 834. 48 

July  1, 1893,  balance  unexpended 38,165.52 

July  1, 1893,  outstanding  liabilities 2,51U82 

July  1, 1893,  balance  available 1 35,653.70 

Amount  (estimated)  required  for  completion  of  existing  project ....  1,245,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1895 800,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 

3, 1893. 

(See  Appendix  J  J  9.) 

10.  Operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Su- 
perior, via  Portage  Lake  and  River  ^  Michigan, — The  expenses  of  operating 
and  care  of  this  waterway  for  the  fiscal  year  ending  June  30, 1892,  during 
wliich  it  was  acquired  by  the  United  States,  were  paid  by  an  appropri- 
ation of  $10,000  made  for  the  purpose  by  act  of  September  19. 1890. 

During  the  fiscal  year  ending  June  30,  1893,  $30,910.64  (including 
$19.85  liabilities  outstanding  July  1, 1893)  from  the  permanent  indefinite 
appropriation  of  July  6,  1884,  was  expended  in  maintaining,  by  dredg- 
ing, a  practicable  14-foot  stage  of  water,  in  buoying  and  lighting  the 
channels,  in  superintendence  and  general  operation  of  the  canals,  and 
in  guarding  against  encroachments  on  the  legally  established  harbor 
lines. 

(See  Appendix  J  J  9.) 

11,  Harbor  at  Marquette,  Mich, — Originally  this  harbor  afforded  no 
protection  to  vessels  from  easterly  or  northeasterly  storms,  and  in  1866  a 
project  was  approved  for  the  construction  of  a  breakwater  composed 
of  cribs  filled  with  rock  and  projecting  from  the  shore  into  the  bay  a 
distance  of  2,000  feet.  This  pier  was  finished  practically  as  projected 
in  1875,  but  since  its  commencement  extensive  repairs  have  been  made 
to  the  superstructure. 
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As  the  timber  composing  the  sui)erstructurehas  been  in  place  longer 
than  its  durability  justifies,  it  is  essential  that  it  be  replaced  by  more 
durable  material.  A  project  for  a  concrete  superstructure  was  ap- 
proved in  February,  1890.    Its  estimated  cost  is  $232,936.71. 

In  the  river  and  harbor  act  of  August  11, 1888,  provision  was  made 
for  the  extension  of  the  breakwater.  There  was  finished  60  feet  of  crib 
work  and  180  feet  of  riprap  foundation.  The  contract  of  1890  extended 
the  breakwater  240  feet,  leaving  700  feet  to  be  built  to  complete  it. 

Under  the  existing  contract,  which  is  to  be  completed  by  October  15, 
1893,  600  feet  of  the  extension  will  be  built,  making  900  feet  of  the  ex- 
tension and  total  length  of  breakwater  2,900  feet. 

The  breakwater  in  its  present  condition  gives  much  protection  to  the 
harbor. 

The  amount  exi)ended  during  the  fiscal  year  ending  June  30, 1893, 
was  $22,884.95. 

The  total  cost  of  the  work  to  June  30, 1892,  was  $379,569.18. 

July  1, 1892,  balance  nnexpended $14,660.82 

Amount  appropriated  by  act  approved  July  13,  1892 80, 000. 00 

94,  660. 82 
JnneSO,  1893,  amonnt  expended  during  fiscal  year 22,884.95 

Jnly  1, 1893,  balance  nnexpended 71,775.87 

July  1,  1893,  outstanding  liabilities $14,927.95 

July  1,  1893,  amount  covered  by  uncompleted  contracts 30, 852. 00 

45,779.95 

July  1,1893,  balance  available 25,995.92 

{Amount  (estimated)  required  for  completion  of  existing  project 257,  936. 71 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  134, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  M  arch  3, 1893. 

(See  Appendix  J  J  10.) 

• 

U2.  Sarbor  of  refuge  at  Grand  Marais^  Mich. — Originally  the  en- 
trance to  this  harbor  was  obstructed  by  a  bar  having  but  about  6  feet 
depth  of  water  upon  it.  The  project  for  its  improvement,  adopted  in 
1881,  has  for  its  object  a  deep  and  safe  channel  into  the  harbor,  mak- 
ing it  a  harbor  of  refuge.  This  object  is  to  be  attained  by  building 
parallel  piers  projecting  into  the  lake  and  dredging  out  a  channel  be- 
tween them,  connecting  the  deep  water  of  the  lake  with  that  of  the 
harbor. 

The  proposed  length  of  each  pier  was  1,800  feet.  The  west  pier  has 
now  reached  a  length  of  1,406  feet  and  the  east  pier  853  feet. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  out  between 
the  piers  in  1889,  but  it  shoaled,  and  in  1891  it  was  again  dredged,  this 
time  to  a  width  of  175  feet  and  a  least  depth  of  over  17  feet,  the  outer 
ends  of  canal  piers  repaired,  new  shore  ends  and  spurs  put  in,  and  the 
old  shore  ends  remodeled.  A  partial  survey  in  June,  1893,  shows  a 
fihosJing  to  14  feet.  Under  existing  contract,  to  be  completed  October 
16, 1893,  the  east  pier  will  be  extended  300  feet  and  have  a  total  length 
of  1,153  feet,  including  100  feet  of  pile  dike. 

The  total  amount  expended  under  approved  project  to  June  30, 
1892,  was  $226,608.06. 

The  amount  expended  during  the  year  ending  June  30,  1893,  was 
•966.87. 
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July  1, 1892,  balance  unexpended $4^641.94 

Amount  appropriated  by  act  approved  July  13,  1892 30,000.00 

34, 641. 94 
June  30,  1893,  amount  expended  during  fiscal  year 966.87 

July  1, 1893,  balance  unexpended 33,675.07 

July  1, 1893,  amount  covered  by  uncompleted  con  tracts 27, 000. 00 

July  1, 1893,  balance  available 6,675.07 

...  188,750.00 
^895  100,000.00 
'  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civH  act  of  March  3,  1883. 

(See  Appendix  J  J  11.) 

EXAMINATION  MADE  IN  OOMPLIANCE  WITH  RIYER  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examination  of  Allouez  Bay  and  Nemadji  Biver,  at 
Superior  J  Wisconsin^  required  by  act  of  July  13, 1892,  was  made  by  the 
local  engineer,  Maj.  Clinton  B.  Sears,  Corps  of  Engineers,  and  his  report 
thereon,  dated  Kovember  10, 1892.  was  submitted  through  the  division 
engineer.  Col.  O.  M.  Poe,  Corps  or  Engineers.  It  is  the  opinion  of  Maj. 
Sears  and  that  of  the  division  engineer,  concurred  in  by  this  office,  (1) 
that  Nemadji  Eiver  is  not  worthy  of  improvement  by  the  General  Gov- 
ernment at  the  present  time,  and  (2)  that  Allouez  Bay  is  worthy  of 
improvement.  TMie  cost  of  a  survey  necessary  for  preparation  of  project 
and  estimate  of  cost  of  improvement  of  Allouez  Bay  is  estimated  at 
$1,200.  The  report  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  49,  Fifty-second  Congress,  second  session.  (See  also  Ap- 
pendix J  J  12.) 

IMPROVEMENT  OF  RIVERS  AND    HARBORS    ON  WESTERN    SHORE   OF 

LAKE  MICHIGAN. 

This  district  was  in  the  charge  of  Maj.  James  F.  Gregory,  Corps  of  En- 
gineers, having  under  his  immediate  orders  Lieut.  H.  E.  Waterman, 
Corps  of  Engineers,  to  April  29, 1893,  and  Lieut.  Charles  H.  McKinstry, 
Corps  of  Engineers,  since  June  12, 1893;  Division  Engineer,  CoL  O.  M. 
Poe,  Corps  of  Engineers. 

1.  Manistique  Harbor^  Michigan. — The  natural  channel  of  entrance  to 
the  mouth  of  the  Manistique  River  was  7  feet  deep.  By  private 
enterprise  3,000  feet  of  slab  piers  had  been  built  at  the  mouth  of  the 
river  and  a  channel  dredged  to  10  feet  before  any  appropriation  had 
been  made  by  the  Government. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1880, 
and  consisted  in  dredging  between  the  piers  built  by  the  Chicago  Lum- 
bering Conii)any,  increasing  the  depth  of  the  channel  to  12  feet  for  a 
width  of  150  feet. 

By  the  acts  of  1880  and  1881  the  sum  of  $6,000  was  appropriated  for 
this  harbor  in  order  to  dredge  a  chfinuel  between  the  private  piers  of 
the  above-mentioned  dimensions.  Dredging  was  done  to  the  amount 
of  11,780  cubic  yards  at  a  cost  of  $2,989.21,  and  work  was  then  sus- 
pended in  consequence  of  tlie  refusal  of  the  company  controlling  the 
harbor  to  rectify  their  pier  lines  when  rebuilding  the  same. 

Nothing  has  been  done  since  work  was  suspended  in  1881. 

ISoundings  taken  in  May,  1892,  show  a  navigable  channel  between 
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the  piers  with  a  depth  of  13  feet,  but  with  a  governing  depth  over  the 
bar  of  about  11  feet. 

July  1, 1892,  balance  nnexpeDded $2,569.40 

June  90, 1893,  amount  expended  during  fiscal  year 70.00 

Jaly  lyl893,  balance  unexpended 2,499.40 

(See  Appendix  K  K 1.) 

2.  Cedar  River  Sarbary  Michigcm. — Previous  to  improvement  the 
mouth  of  Cedar  Biver  was  175  feet  wide  and  8  to  10  feet  deep,  with  a 
3-foot  bar  in  front. 

Improvements  had  been  made  by  private  parties  prior  to  the  com- 
mencement of  Government  work. 

The  project  of  improvement  was  adopted  in  1883,  with  a  modification 
in  the  direction  of  the  piers  in  1884,  the  object  being  to  afford  an  en- 
trance channel  of  navigable  width  and  14  feet  in  depth. 

Up  to  June  30, 1892,  there  had  been  expended  $27,857.93,  resulting 
in  the  construction  of  two  pile  piers  754  and  301  feet  long,  respec- 
tively, in  continuation  of  the  slab  docks  built  by  private  enterprise, 
and  a  channel  that  in  October,  1885,  was  50  feet  wide  and  13  feet  deep 
and  100  feet  wide  for  a  depth  of  11  feet. 

Soundings  taken  in  May,  1892,  showed  a  channel  20  feet  wide  and 
12  feet  deep:  also  a  channel  10  feet  deep  with  a  least  width  of  4ii  feet. 
Dredging  by  private  enterprise  was  in  progress. 

Work  was  suHi)ended  in  November,  1885,  and  has  not  been  resumed 
by  the  United  States  since  that  date.  It  is  reported  that  some  dredg- 
ing was  done  by  private  parties  in  1891  and  1892. 

July  1, 1892,  balance  unexpended $6,142.07 

June  SO,  1893,  amount  expended  during  fiscal  year 247.00 

July  1, 1893,  balance  unexpended 1,895.07 

i  Amount  (estimated)  required  for  completion  of  existing  project 108, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  2.)  

3,  Menominee  Harbor ^  Miehig<m  and  Wisconsin. — Previous  to  the  im- 
provement of  this  harbor  the  depth  of  water  at  the  mouth  of  the  Me- 
nominee Biver  was  about  4  feet,  and  the  river  was  navigable  for  boats 
of  that  draft  for  some  2  miles  above  its  mouth. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1871 
and  modified  in.  1874,  the  object  being  to  afford  a  channel  of  entrance 
of  navigable  width  and  not  less  than  14  feet  depth. 

The  amount  expended  up  to  June  30, 1892,  was  $211,653.27,  result- 
ing in  the  construction  of  two  piers,  400  feet  apart,  the  north  pier  1,854 
feet  long  and  the  south  pier  2,710  feet  long,  with  a  dredged  channel 
3,000  feet  long.  200  feet  wide,  and  16  feet  deep,  from  the  16-foot  con- 
tour in  Green  Bay  to  the  lower  end  of  the  channel  of  the  Menominee 
Biver,  of  the  same  depth  and  width. 

July  1, 1892,  balance  unexpended $378.32 

June  90, 1898,  amount  expended  during  fiscal  year 246.00 

July  If  1893,  balance  unexpended. 132.32 

r  Amount  (estimated)  required  for  repairs  to  piers 15,000.00 

J  Amount  that  can  be  profitable  expendedin  fiscal  year  ending  June  30, 1895    15, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  Im  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  3.) 
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4.  Menominee  River ^  Michigan  and  Wisconsin. — ^TLe  river  and  harbor 
act  of  September  19,  1890,  appropriated  $54,000  for  "continuing  the 
improvement  up  the  river  from  termination  of  old  work,''  and  the  orig- 
inal approved  project  was  for  dredging  a  channel  200  feet  wide  and  16 
feet  deep  from  Green  Bay  up  the  Menominee  Eiver  as  far  as  the  funds 
available  would  allow,  the  object  being  to  create  a  navigable  channel 
16  feet  deep  from  Green  Bay  to  N.  Ludington  Company's  mill,  a  dis- 
tance of  about  2  miles.  The  project  has  been  modified  by  reducing  the 
upper  2,G00  linear  feet  to  a  width  of  100  feet. 

The  total  amount  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1892,  was  $38,145.01  in  dredging  230,323  cubic  yards  of 
material. 

The  lower  section  of  6,550  feet  in  length  had  then  a  channel  200  feet 
wide  and  16  feet  deep.  The  middle  section  2,760  feet  long  had  been 
dredged  to  a  depth  of  16  feet  for  a  varying  width  of  90  to  170  feet,  and 
upon  the  upper  section  of  2,400  leet  no  work  had  yet  been  done.  The 
channel  had  a  depth  of  from  1  to  13  feet. 

During  the  fiscal  year  ending  June  30,1893,  $23,449.86  was  expended 
in  drilling  and  blasting  in  hardpan,  and  in  dredging  73,165  cubic  yards 
of  material,  and  the  work  is  still  in  progress.  The  two  lower  sections 
have  now  a  channel  200  feet  wide,  except  for  a  limited  portion  of  their 
length,  and  a  general  depth  of  16  feet.  The  upper  section  is  practically 
completed  for  about  1,000  linear  feet,  and  the  governing  depth  in  the 
remainder  is  about  4  feet. 

July  1,1892,  balance  unexpended  .•••• $15,854.99 

Received  from  United  States  attorney  for  damage  to  dredging  plant....  53.50 

Amount  appropriated  by  act  approved  J nly  13,  1892 20, 500. 00 


■^ 


36,406.49 
June  30, 1893,  amount  expended  during  fiscal  year 23, 449. 86 

July  1, 1893,  balance  unexpended 12,958.68 

July  1, 1893,  outstanding  liabilitiea 89.96 

July  1,1893,  balance  available 1 12,918.65 

{Amount  (estimated)  required  for  maintenance  of  channel 10, 000. 00 
Amounttbiit  can  bo  profitably  expended  infiscal  year  ending  Jnne30,1895     10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  4.) 

5.  Oconto  Harbor  J  Wisconsin. — ^In  its  natural  condition  the  channel  at 
the  entrance  to  the  Oconto  Kiver  was  obstructed  by  a  bar  with  less 
than  2  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appro- 
priation was  made  for  its  improvement,  the  citizens,  by  the  construction 
of  a  small  amount  of  slab  pier  and  by  dredfjing,  had  increased  the 
de])th  to  3J  feet. 

The  project  of  improvement,  adopted  in  1882,  proposes  to  secure  an 
8-foot  channel  from  Green  Bay  to  the  city  of  Oconto,  a  distance  of 
2  miles,  by  dredging  and  constructing  piers,  at  an  estimated  cost  of 
$150,000. 

The  total  amount  expended  up  to  June  30, 1892,  was  $07,890.77,  re- 
sulting in  the  building  of  two  piers,  the  north  ])ier  1,603  feet  and  the 
south  pier  2,151  feet  in  length,  the  latter  being  tlie  full  length  contem- 
plated by  the  approved  project  in  the  removal  of  405,356  cubic  yards 
of  material  and  minor  repairs.  Owing  to  the  narrowness  of  the 
dredged  channel  and  the  soft  character  of  the  material  the  spring 
freshets  have  a  tendency  to  obUterate  the  dredging  of  the  previous  year. 
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There  were  no  operations  during  the  fiscal  year  ending  June  30, 1 893. 

Soundings  taken  in  April,  1893,  show  the  governing  dei)th  to  be  about 
7J  feet  at  the  harbor  entrance  and  about  7  feet  in  the  river  as  far  up 
as  Spies'  MilL 

July  1, 1892,  balance  unexpended $109.23 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

3,109.23 
June  30, 1893,  amount  expended  during  fiscal  year 19. 90 

July  1, 1893,  balance  unexpended 3,089.33 

{Amount  (estimated)  required  for  completion  of  existing  project 79, 000. 00 
Amounttbatcanbeprotitably  expended  in  liscal  year  ending  J  line  30, 1H95    10, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Api)endix  K  K  5.) 

6.  FensauJcee  Harbor j  Wisconsin. — ^The  original  depth  of  water  at  the 
month  of  Pensaukee  Biver  was  2  feet,  increased  by  private  enterprise 
to  from  7  to  9  feet  for  a  width  of  30  feet. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1883, 
and  consisted  of  the  construction  of  a  single  slab  pier  2,500  feet  long, 
in  continuation  of  the  pier  built  by  private  enterprise,  and  dredging  a 
channel  10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

The  total  amount  expended  up  to  June  30,  1892,  was  $13,863.64, 
resulting  in  the  construction  of  1,300  feet  of  the  proposed  extension  of 
the  pier,  and  the  dredging  of  6,698  cubic  yards  of  material,  making  a 
channel  25  feet  wide  and  10  feet  deep. 

About  600  linear  feet  of  the  west  end  of  the  pier,  damaged  by  fire  in 
September,  1891,  was  repaired  in  October  and  November,  1891. 

The  last  survey,  made  in  May,  1890,  showed  the  governing  depth  to 
to  be  2.8  feet. 

July  1,  1892,  balance  unexpended $1,135.36 

June  30, 1893,  amount  expended  during  fiscal  year 71. 00 

July  1, 1893,  balance  unexpended 1, 0G4. 36 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  tbat  can  be profitablv  expended  in  fiscal  year  ending  June  30, 1895      1, 000. 00 
Submitted  in  compliance  with  reqniremtmts  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  18U3. 

(See  Appendix  K  K  6.) 

7.  Oreen  Bay  Harbor^  Wisconsin. — Before  the  improvement  of  this 
harbor  was  begnn  the  channel  between  the  mouth  of  the  Fox  Eiver 
and  the  deep  water  in  Green  Bay  was  circuitous  and  narrow,  with  but 
6  feet  of  water  at  its  shoalest  point. 

The  project  of  improvement  was  adopted  in  1866,  and  subsequently 
modified,  so  as  to  provide  increased  depth,  in  1872  and  1874,  the  ob- 
ject being  to  provide  a  dredged  channel  200  feet  wide,  14  feet  deep, 
and  2  miles  long  in  place  of  the  natural  channel,  with  a  revetted  cut 
across  Grassy  Island. 

The  project  was  further  modified  in  1892  to  increase  the  depth  of  the 
pre.sent  channel  to  16  feet  and  extend  it  in  a  direct  line  through  the 
bar  off  Sable  Point,  making  its  total  length  16,500  feet. 

The  act  of  Congress  of  July  13, 1892,  ai)propriating  $25,000  for  im- 
proving harbor  at  Green  Bay,  Wis.,  provided  '*  that  $5,000  of  said  sum 
may,  in  the  discretion  of  the  Secretary  of  War,  be  expended  on  the 
Fox  Biver,  below  De  Pere,  Wisconsin." 
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During  the  last  fiscal  year  60,197^  cubic  yards  was  removed  firom 
the  channel  way  between  the  mouth  of  the  Fox  Eiver  and  Green  Bay. 
This  work  is  still  In  progress. 

From  the  channel  of  the  Fox  Biver  between  DePere  and  Green  Bay, 
41,575  cubic  yards  of  material  was  removed^  resulting  in  a  channel 
way  14  feet  deep  and  145  feet  wide^  except  for  a  small  part  of  the  dis- 
tance. 

There  was  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1892,  $293,751.95,  resulting  in  a  dredged  channel  10,600  feet  long, 
200^  feet  wide,  and  14  feet  deep,  and  in  the  construction  of  1,325  linear 
feet  of  revetment  of  the  sides  of  a  cut  through  Grassy  Island. 

During  the  year  ending  June  30, 1893,  $7,296.52  was  expended  in 
dredging. 

July  1^  1892,  balance  unexpended $3,  S29.06 

Amoant  appropriated  Iby  act  approved  July  13, 1892 25, 000.00 

28,829.05 
June  30, 1893,  amount  expended  during  fiscal  year 7,296.52 

July  1, 1893,  balance  unexpended 21,532.53 

July  1,  1893,  outetandmg  liabilities $4,337.32 

July  1, 1893,  amount  covered  by  uncompleted  contracts 12, 675. 15 

17,012.47 

July  1, 1893,  balance  available •>.      4,520.06 

{Amount  (estimated)  required  for  completion  of  existing  project 71, 915. 00 
Amounttbatcaubeprotitably expendedinfiscalyeareudingJuue30,1895    66, 915.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  7.) 

8.  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wisconsin. — ^The  Sturgeon 
Bay  and  Lake  Michigan  Canal  is  a  waterway  cut  through  the  neck  of 
land  separating  Green  Bay  from  Lake  Michigan,  and  connects  Lake 
Michigan  with  Sturgeon  Bay,  an  arm  of  Green  Bay  about  8  miles  long 
extending  eastward  into  the  peninsula  and  narrowing  it  at  that  i)oint. 

The  canal  was  constructed  by  the  Sturgeon  Bay  and  Lake  Michigan 
Ship  Canal  and  Harbor  Company,  from  1872  to  1881,  from  the  process 
of  sale  of  200,000  acres  of  public  lands  granted  to  the  State  of  Wiscon- 
sin for  the  purpose  by  acts  of  Congress  of  April  10, 1866,  and  March  1, 
1872.  A  full  history  and  description  of  the  work  is  given  in  reports 
contained  in  the  Annual  Report,  Chief  of  Engineers,  1887,  pages  2017 
to  2037,  and  in  House  Ex.  Doc.  Ko.  106,  Forty -ninth  Congress,  second 
session. 

The  canal  affords  a  considerable  shortening  of  distance  for  many  ves- 
sels over  the  natural  outlet  of  Green  Bay  into  Lake  Michigan  about  50 
miles  to  the  north,  admits  the  avoidance  of  the  dangers  of  the  natural 
route,  and  makes  Sturgeon  Bay  available  and  accessible  as  a  harbor  of 
refuge  for  vessels  on  Lake  Michigan. 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$81,833  for  making  the  canal  free  to  commerce.  The  conditions  of  the 
act  being  fulfilled,  the  property  was  purchased  from  the  company  and 
the  money  appropriated  therefor  paid  in  April,  1893,  and  the  United 
States  assumed  possession  of  the  canal  on  April  25, 1893. 

The  canal  is  an  open  cut,  without  locks  or  gates,  7,200  long;  it  is  100 
feet  wide  at  the  water  surface  and  about  65  leet  wide  at  bottom.  Har- 
bor works  at  the  Lake  Michigan  entrance  have  been  constructed  by 
the  Unit-ed  States.  (See  below.)  Dredging  has  been  done  in  continua- 
tion of  the  channel  6,100  feet  into  Sturgeon  Bay.    The  channel  through 
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the  canal  i»  13  feet  deep,  and  is  in  fair  navigable  condition  for  vesRels 
not  exceeding  that  draft.  The  banks  are  only  partly  revetted;  8,437 
feet  of  the  existing  revetments  requires  extensive  repairs,  and  6,000 
teet  remains  to  be  constructed. 

Amonnt  appropriated  by  act  approved  July  13, 1802 $81, 833. 00 

Jane  30, 1^3,  amount  expended  during  fiscal  year 81,833.00 

{Amount  (estimated)  required  for  compUrtion  of  existing  project 98, 450. 00 
Amount  thatcan  be  profitably  expended  in  fiscal  year  ending  J  une30,1895    98, 450. 00 
Submitted  in  complianoe  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  8.) 

9.  Operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Canal j  Wis- 
consin.— ^Under  the  continuous  appropriation  for  operating  and  care  of 
canals  and  other  works  of  navigation  it  is  proposed  to  maintain  exist- 
ing navigation,  make  necessary  repairs  to  canal  banks,  revetments, 
etc.,  pertaining  to  the  present  canal,  and  to  dredge  so  much  as  may  be 
required  to  keep  the  present  depth  of  water. 

The  amount  expended  under  the  indefinite  appropriation  provided 
by  section  4  of  the  river  and  harbor  act  of  July  6, 1884,  from  April 
25,  when  the  United  States  assumed  charge  of  the  canal,  up  to  the  close 
of  the  fiscal  year  was  $555.26.  The  detailed  statement  appended  to  the 
report  of  the  local  engineer  officer  shows  the  items  of  expenditure. 

(See  Appendix  K  K  9.) 

10.  Harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Bay  and  LaJce 
Michigan  Canute  Wisconsin. — ^Before  the  construction  of  this  harbor  was 
undertaken  the  Lake  Michigan  entrance  to  the  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal  was  entirely  unprotected  from  storms  ranging 
from  northeast  to  southwest. 

The  project  of  constructing  a  harbor  of  refuge  at  this  point  was 
adopted  in  1873  and  modified  in  1879  and  1880.  The  modified  project, 
as  carried  out,  consists  of  two  piers,  each  1,344  feet  long,  850  feet  apart 
at  the  shore  line,  protecting  the  lake  entrance  of  the  canal,  and  con- 
verging so  as  to  make  the  harbor  entrance  335  feet  wide,  inclosing  an 
area  of  about  10  acres,  with  a  depth  of  at  least  16  feet. 

The  total  expenditure  at  this  harbor  up  to  June  30,  1802,  was 
$166,773.40,  resulting  in  the  completion  of  the  piers  as  projected  and 
in  a  dredged  channel  16  feet  deep  and  120  feet  wide  from  the  16-foot 
contour  in  Lake  Michigan  to  the  canal  entrance. 

During  the  fiscal  year  ending  June  30, 1893,  repairs  were  made  to 
the  sheet  piling  of  the  north  pier,  the  guide  piling  of  the  south  pier, 
and  the  dredging  plant.  Ten  thousand  six  hundred  and  sixty  cubic 
yards  of  material  was  removed  from  the  channel  in  July,  1892. 

Soundings  taken  in  April,  1893,  show  that  the  governing  depth  has 
been  reduc^  by  deposits  of  material  to  14.3  feet. 

Jnlyl,  1802,  balance  unexpended $1,221.60 

Amonnt  appropriated  by  act  approved  July  13^  1892 5, 000. 00 

6, 221. 60 
Jnne30, 1888,  amonnt  expended  during  fisoal  year 2,657.06 

Jnly  1, 1883,  balance  unexpended 3,564.54 

(Amonnt  ^estimated)  required  for  completion  of  existing  project 7, 000. 00 
Amonnt  tnat  can  be  profitably  expended  in  fiscal  year  endiii  |^  J  mi  e  30, 1895      7, 000. 00 
Submitted  in  eompIUmce  with  requirements  of  sections  2  of  river  and 
harbor  aeta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893, 

(See  Appendix  KK 10.) 
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11.  Ahnapee  HarhoTj  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  depth  of  water  at  the  mouth  of  the  Ahnapee  Biver  was 
only  about  2  feet. 

The  project  of  improvement,  adopted  in  1875  and  modified  in  1884, 
provided  for  the  formation  of  a  small  artificial  harbor  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep,  formed  by  the 
construction  of  two  piers  extending  to  the  18-foot  contour,  with  a  200- 
foot  entrance  between  the  pier  heads. 

The  total  amount  expended  up  to  June  30,  1892,  was  $165,240.80, 
resulting  in  the  construction  of  two  piers,  the  north  one  1,102  feet  long 
and  the  south  one  1,125  feet ;  in  the  removal  of  30,528  cubic  yards  of 
rock  and  135,843  cubic  yards  of  sand  and  gravel,  and  in  placing  a 
double  row  of  sheet  piling  along  352  feet  of  the  north  pier.  The  rock 
was  used  for  refilling  and  riprapping  the  piers. 

During  the  fiscal  year  ending  June  30, 1893,  $1,382.80  has  been  ex- 
pended in  making  minor  repairs  to  the  south  pier  and  removing  2,140 
cubic  yards  of  material  from  shoal  places  in  the  channel. 

July  1, 1892,  balance  anexpended $694.70 

Amount  appropriated  by  act  approved  J uly  13^  1892 7, 000. 00 

7, 694. 70 
June  30^  1893,  amount  expended  during  fiscal  year 1,382.80 

July  1,  1893,  balance  unexpended 6,311.90 

J  uly  1, 1893,  amount  covered  by  uncompleted  contracts 3,  000. 00 

July  1,1893,  balance  available 3,311.90 


f 
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Amount  (entimated)  required  for  completion  of  existing  project  (in- 
cluding $8,000  for  rebuilding  superstructure  of  pile  pier) 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    20, 000. 00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K 11.) 

12.  Kewaunee  Harbor j  Wisconsin. — ^Tho  natural  entrance  to  this  har- 
bor was  through  the  Kewaunee  Kiver.  The  Eiver  mouth  was  not  more 
than  20  feet  wide,  with  a  depth  of  about  2  feet  at  its  shoalest  point,  and 
was  obstructed  by  submerged  bowlders. 

The  project  of  improvement  was  adopted  in  1881.  Its  design  was  to 
cut  a  channel  14  feet  deep  through  a  neck  of  land  between  the  river  and 
the  lake  at  a  point  about  2,000  feet  south  of  the  river  mouth,  and  to 
continue  this  channel  to  deep  water  in  the  lake  by  the  construction  of 
two  parallel  piers  200  feet  apart,  extending  from  each  side  of  the  cut 
lakeward  to  the  18-foot  contour. 

The  total  amount  expended  on  this  harbor  up  to  the  clo^e  of  the 
fiscal  year  ending  June  30,  1892,  was  $74,621.93,  in  addition  to  which 
the  local  harbor  commissioners  had  expended  $8,042.72.  At  that  time 
1,250  feet  of  the  north  pier  and  1,125  feet  of  the  south  pier  had  been 
constructed,  and  there  was  a  governing  depth  in  the  entrance  channel 
of  about  11^  feet. 

During  the  fiscal  year  ending  June  30, 1893,  $6,394.07  was  expended 
in  dredging  and  pier  extension.  Further  pier  extension  is  now  pro- 
gressing under  contract,  and  will  be  completed  this  season. 

Soundings  taken  in  April,  1893,  showed  a  channel,  centrally  located 
between  the  piers,  50  feet  wide  and  13  feet  deep. 

The  completion  im  October,  1891,  of  a  railroad  between  Kewaunee 
and  Green  Bay,  forming  with  existing  railroads  and  a  line  of  steamers 
plying  across  Lake  Michigan  between  Kewaunee  and  Frankfort,  MiclUi 
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a  through  lonte  of  transportation  between  the  Missouri  Eiver  and  the 
Atlantic  seaboard,  has  greatly  increased  the  importance  of  this  harbor. 
Two  steamers,  for  the  carriage  of  twenty-four  cars  each  between  Ke- 
waunee and  Frankfort,  each  256  feet  over  all,  54  feet  beam,  and  drawing 
12  feet  of  water,  have  been  operated  during  the  past  winter  and  spring. 

July  1, 1892,  balance  unexpended $343.67 

Amount  appropriated  by  act  approved  July  13, 1892 30, 000. 00 

30, 343. 67 
June  30, 1893,  amount  expended  during  fiscal  year 6,394.07 

July  1, 1893,  balance  unexpended 23,949.60 

July  1, 1893,  amount  covered  by  uncompleted  contracts 20, 392. 75 

July  1, 1893,  balance  available 3,556.85 

{Amount  (estimated)  required  for  completion  of  existing  project 86, 957. 28 
Amount  that  can  be  profitably  expended  in  fiscal  year  ondi  ng  J  iiiie  30, 1895    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  12.) 

13.  Two  Rivers  Harbor^  Wisconsin. — ^Previous  to  the  improvement  of 
this  harbor  the  natural  channel  was  obstructed  by  a  bar  covered  by  but 
2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tion of  a  channel  of  navigable  width  and  not  less  than  12  feet  deep, 
to  be  accomplished  by  the  construction  of  two  piers  extending  from  the 
mouth  of  Two  Elvers  lakeward  to  the  18-foot  contour  in  Lake  Michigan 
and  dredging  a  chiuinel  between  them. 

The  amount  exi)ended  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1892,  was  $202,900.14,  which  was  expended  in  the  construction  of 
two  parallel  piers,  the  north  and  south  piers  being  1,810  and  1,710  feet 
long,  respectively,  in  dredging,  and  in  repairs  to  the  piers. 

During  the  fiscal  year  ending  June  30,  1893,  $1,587.67  was  expended 
in  making  minor  repairs  to  south  pier  and  sand  fences,  in  building  a 
new  sand  fence  on  the  north  side  of  the  harbor,  and  in  dredging  16,440 
cubic  yards  of  material  from  the  channel. 

Soundings  taken  in  April,  1893,  showed  a  governing  depth  in  entrance 
channel  of  about  9^  feet.  There  is  at  the  close  of  the  fiscal  year  a  chan- 
nel 1^  feet  wide  and  12  feet  deep  nearly  completed. 

July  1, 1892,  balance  nnexpondod $590. 86 

Amonnt  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

3, 599. 86 
Jnne  30, 1893,  amount  expended  during  fiscal  year 1, 587. 57 

Jnly  1, 1893,  balance  unexpended 2, 01^.  29 

July  1, 1893,  outstanding  fiabilitiee 141.01 

Jnly  1, 1893,  balance  available 1,871.28 

(Amount  ^estimated)  required  for  completion  of  oxistinjr  project 59, 088. 80 
Amounttnat  canbeprojutably  ezpendedinfittcalyearonding  Jnne30, 1895    12, 000. 00 
Submitted  in  complianoe  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  E  13.) 
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14.  Manitowoc  Harbor ^  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  but  3  feet  of  water  existed  at  the  shoalest  point  over  the  bar 
at  the  mouth  of  the  Manitowoc  Eiver. 

The  original  project  adopted  in  1852  provided  for  the  construction  of 
two  parallel  piers,  220  feet  apart,  extending  from  the  mouth  of  the 
river  to  the  J  2-foot  contour  in  Lake  Michigan.  In  1881  this  was  modi- 
tied  so  as  to  secure  a  deeper  channel  by  extending  the  piers  to  a  depth 
of  18^  feet  and  dredging  to  not  less  than  14  feet. 

The  total  amount  expended  up  to  June  30, 1892,  was  $307,067.38, 
resulting  in  the  construction  of  two  piers,  the  north  one  1,970  feet  and 
the  south  one  1,900  feet  long,  228  feet  apart  at  the  shore  line  and  250 
feet  at  the  outer  ends,  renewal  of  superstructure  of  piers,  and  in  the 
removal  of  196,891  cubic  yards  of  material  by  dredging. 

During  the  fiscal  year  ending  June  30, 1893,  $2,207.82  has  been  ex- 
pended in  dredging  4,173  cubic  yards  of  material  from  the  channel. 

Soundings  taken  in  April,  1893,  showed  a  depth  of  water  at  entrance 
of  17  feet  and  a  navigable  channel,  midway  between  the  piers,  about 
14.7  feet  deep. 

July  1,  1892,  balance  unexpended $859.75 

Aiuoont  appropriated  by  act  approved  July  13,  1892 28,000.00 

28, 859. 76 
June  30,  1893,  amount  expended  during  fiscal  year 2, 207. 82 

July  1, 1893,  balance  unexpended 26,651.98 


'  Amount  (estimated)  required  for  completion  of  existing  project  (includ- 
ing $26,000  for  preservation  of  piers  and  maintenance  of  onannel) ....    88, 000. 00 
<  Amount  thiit  can  be  profitably  expended  in  fiscal  year  ending  June  3K),  1895   38, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Mareh  3, 1893. 

(See  Appendix.  K  K  14.) 

15.  Sheboygan  Harbor^  Wisconsin. — ^Previous  to  the  improvement  of 
this  harbor  the  natural  channel  had  a  depth  not  exceeding  4  feet  on 
the  bar  at  the  entrance  of  the  river. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1852  and  had  for  its  object  the  formation  of  a  12-foot  channel  en- 
trance to  the  mouth  of  the  Sheboygan  River.  This  was  modified  in 
1873,  so  as  to  secure  a  deeper  channel  by  further  pier  extension  and 
dredging.  Both  projects  were  completed  within  their  estimated  cost, 
and  a  channel  was  formed  100  feet  wide,  with  a  depth  of  16  to  16  feet 
between  the  piers.  This  was  further  modified  in  1881,  the  present  proj- 
ect having  for  its  object  to  deepen  the  channel  still  further  by  extend- 
ing the  piers  to  the  20-foot  contour  in  the  lake  and  dredging  to  a  depth 
of  18  feet  between  their  outer  ends,  the  depth  decreasing  to  14  feet  at 
the  shore  line. 

The  total  expenditure  up  to  June  30, 1892,  amounted  to  $318,256.03, 
resulting  in  the  construction  of  a  north  and  a  south  pier  2,270  and 
2,387  feet  long,  respectively,  and  the  removal  by  dredging  of  249,548 
cubic  yards  of  material. 

A  survey  made  in  April,  1892,  showed  a  governing  depth  of  water 
in  the  channel  to  be  about  13.7  feet. 

There  was  expended  during  the  fiscal  year  ending  June  30,  1803, 
$6,761.16  in  pier  extension  and  dredging.  The  work  of  pier  extension 
is  now  in  progress,  and  the  dredging  has  resulted  in  a  channel  midway 
between  the  piers  100  feet  wide  and  16  feet  deep. 
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July  1,  1892,  balance  unexpended $132. 68 

Amount  appropriated  by  act  approved  J  nly  13,  1892 25, 000. 00 

25, 132. 68 
June  30, 1893,  amount  expended  during  fiscal  year 6, 761. 16 

July  1,  1893,  balance  unexpended 18, 371. 52 

July  1,  1893,  amount  covered  by  uncompleted  contracts 15, 000. 00 

July  1, 1893,  balance  available 3,371.52 

{Amount  (estimated)  required  for  completion  of  existing  project  (in- 
cluding $64,900  for  maintenance  and  repairs) '. 106, 900. 00 
Amountthatcanbeprofitablyexpendedintiscalycar  ending  June  30, 1895  106,  900.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  15.) 

16.  Port  Washington  Harbor^  WisconMn, — The  Datnral  channel  at  the 
month  of  the  Sauk  Biver  was  narrow,  and  at  the  shoalest  point  had  a 
depth  of  but  1  foot. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1809  and  provided  for  two  parallel  piers,  extending  t«  10  feet  of  water 
in  Lake  Michigan  and  the  excavation  of  an  intmor  basin.  This  plan 
was  modified  in  1870  and  again  in  1876,  and  now  provides  for  the  exca- 
vation of  two  interior  basins,  with  a  combined  area  of  5f  acres,  with  a 
depth  of  12  feet^  and  a  channel  of  the  same  depth  connecting  the  basins 
with  the  lake. 

The  total  expenditure  up  to  June  30, 1892,  was  $177,374.54,  and  re- 
sulted in  the  construction  of  a  north  and  south  pier,  920  and  1,226  feet 
long,  respectively,  with  400  feet  of  revetment  along  the  north  bank  of 
the  river,  extending  to  the  inner  end  of  the  south  pier ;  in  the  formation 
of  two  interior  dredged  basins  of  2f  and  3  aeres,  respectively.  The 
north  basin  had  a  depth  of  12  feet  over  nearly  its  entire  area,  and  a 
narrow  channel  12  feet  in  depth  from  abreast  the  inner  end  of  the 
north  pier  to  the  upper  end  of  the  west  basin,  although  the  average 
depth  did  not  exceed  8  feet. 

There  was  expended  during  the  fiscal  year  ending  June  30,  1893, 
$62847.91  in  extending  the  soutli  pier  100  feet. 

Soundings  taken  in  March,  1893,  indicated  a  ruling  depth  of  water  in 
the  entrance  channel  of  10^  feet. 

July  1, 1892,  balance  unexpended $1 33. 36 

Amount  appropriated  by  act  approved  July  13, 1892 H,  500. 00 

6,633.36 
June  30, 1898,  amount  expended  during  fiscal  yenr 6, 3 17. 91 

July  1, 1893,  balance  unexpended 285.4.5 

(Amount  (estimated)  required  for  repairs  and  dredging 12, 000.  (K) 
Amount  that  can  be  prontablv  expended  in  fiscal  year  ending  Juno  30, 1895    12, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  16.) 

17.  Harbor  of  refuge  at  Milwaukee  Bay^  Wisconsin, — ^The  project  for 
the  work  was  approved  in  1881,  and  contemplated  the  formation  of  an 
artificisd  harbor  inclosing  a  portion  of  Lake  Michigan  forming  Mil- 
waukee Bay  within  a  breakwater  of  crib  work  upon  a  stone  founda- 
tion. This  harbor  will  furnish  417  acres  of  safe  mooring  giound  beyond 
the  18-foot  contour  and  about  twice  this  area  beyond  tlie  lii-foot  contour. 

The  actual  length  of  the  breakwater  when  completed  will  be  7,250  feet. 

siradS— 23 
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Work  began  in  1881,  and  up  to  June  30, 1892,  there  had  be«L  ex- 
pended $4()9,144.52, 4,150  feet  of  substructure  and  3,850  feet  of  super- 
structure being  "Conipleted. 

During  the  fiscal  year  ending  June  30, 1893,  $5,511.58  was  expended 
in  part  payment  for  100  additional  feet  of  substructure  and  for  cost  of 
care,  repairs,  and  lighting.  But  100  feet  of  substructure  was  removed 
and  1,600  linear  feet  of  superstructure  badly  damaged  by  the  storm  of 
April,  1893.  The  present  length  of  the  work  is  therefore  the  same  as 
in  1892.  The  work  of  repair  is  in  progress  at  the  close  of  the  fiscal 
year.  There  remain  to  be  constructed  3,100  feet  of  substructure  and 
3,400  feet  of  suijerstructure  to  complete  the  work. 

The  harbor  is  now  used  to  a  very  considerable  extent  as  a  shelter 
from  northeast  storms,  and  its  value  will  rapidly  increase  as  the  break- 
water is  extended. 

July  1, 1892,  balance  unexpomled $16,056.05 

Amount  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

91, 056. 05 
June  30,  1893,  amount  expended  durini;  fiscal  year 5, 511. 58 

July  1,  1893,  balance  unexpended ^,544.47 

July  1,  1893,  outstanding  liabilities $9,526.06 

July  1,  18*j3,  amount  covered  by  uncompleted  contracts 55, 170. 25 

64,696.81 

July  1,  1893,  balance  available 20,818.16 

{Amount  (estimated)  required  for  completion  of  existing  project 234, 739. 91 
Amount  that  can  be  profitably  expended  in  iiecal  year  ending  Jnne30yl895  200,000. 00 
Submitt>ed  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  nets  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  K  17.) 

18.  Milwaukee  Harbor^  Wiseonsm. — ^The  original  depth  of  water  at 
the  mouth  of  the  Milwaukee  River  was  not  more  than  3 J  feet. 

The  ori^nal  project  was  adopted  in  1852,  and  was  directed  to  secur- 
ing 12  feet  of  water  at  the  entrance  to  the  river  and  to  protecting  the 
channel  by  parallel  piers.  In  1868  this  wa«  modified  so  as  to  socure  a 
channel  18  feet  deep  by  extending  the  piers  600  feet  and  dredging. 
The  project  has  been  completed,  and  consequently  the  only  exx)eDdi- 
tures  now  demanded  are  for  the  maintenance  of  the  piers  by  timely 
repairs  and  of  the  depth  of  the  channel  by  dredging. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1892,  there  had 
been  expended  on  this  harbor  $330,380.47,  in  addition  to  $321,355.66 
expended  by  the  city  of  Milwaukee,  resulting  in  the  completion  of  the 
modified  project  of  1808. 

During  the  fiscal  year  ending  June  30,  1893,  $7,268.24  has  been  ex- 
pended in  repairs  to  south  i)ier  and  protection  piling  to  north  pier. 

Soundings  taken  in  May,  1893,  show  that  between  the  piers  there  is 
a  channel  more  than  100  feet  wide,  having  a  depth  of  17  feet.  Outside 
the  pier  heads  the  water  is  fully  18  feet  deep  below  the  datum  plane. 

July  1,  1892,  balance   niiexiMMidcd $797. 51 

Amount  appropriated  by  act  apiiroved  July  13,  1892 14, 000. 00 

14,797.51 

June  30,  1893,  ainouut  expended  during  liHcal  year 7, 268. 24 

July  1,  1893,  balance   unexpended 7,529.27 

July  1,  1893,  outstanding  liabilities 6,275.00 

July  1,  1893,  balance  available 1,254.27 
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(Amonnt  (estimated)  required  for  repairs  of  piers  and  dredging $20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uiie  30, 1895    20, 000. 00 
Submitted  in  compliance  with  reauiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K 18.) 

19.  Bacine  Harbor^  Wisconsin. — The  entrance  to  tliis  harbor  origi- 
nally varied  in  depth  from  absohite  closure  after  storms  to  about  6  feet. 

The  original  project  was  adopted  in  1842  or  1843,  and  contemplated 
a  channel  12  feet  deep.  In  18G6  the  project  was  modified  to  provide  a 
channel  15  feet  deep. 

The  project  was  farther  modified  in  1889,  providing  for  300  feet 
extension  to  the  north  pier,  500  feet  to  the  south  pier,  and  an  increase 
of  channel  depth  of  water  to  16  feet. 

There  has  been  exi>ended  up  to  June  30,  1892,  $280,420.54  in  the 
construction  of  a  north  and  a  south  pier  1,460  and  1,270  feet  long, 
respectively,  and  in  dredging  the  channel  to  16  feet  depth  of  water. 

fundings  taken  in  April,  1893,  show  that  but  13  feet  of  water  could 
be  carried  into  the  harbor,  and  that  there  was  then  only  a  very  narrow 
channel  of  that  depth. 

The  work  is  now  under  contract  for  extending  the  north  pier  150  feet 
and  the  south  pier  100  feet. 

During  the  fiscal  year  ending  June  30, 1893,  $2,185.38  h^  been  ex- 
pended in  dredging  the  channel,  restoring  it  to  15  feet  in  depth  for  a 
width  of  80  feet. 

The  constant  shoaling  at  the  entrance  to  this  harbor  shows  that  the 
piers  will  have  to  be  extended  several  hundred  feet  in  order  to  main- 
tain the  intended  deptlu  Some  1,100  feet  of  the  superstructure  of  the 
piers  should  be  rebuilt. 

July  1, 1892,  balance  unexpended $1,001.17 

Amonnt  appropriated  hy  act  approved  July  13, 1892 25, 000. 00 

26, 001. 17 
June  30,  1893,  amonnt  expended  daring  fi8cal  year 2, 185.38 

Jnly  1, 1893,  balance  nnexpended 23,815.79 

July  Ij  1893,  amoimt  covered  by  uncompleted  contracts 19, 500. 00 

Jalyl,  1893,  balance  available 4,315.79 

{Amount  ^estimated)  required  for  completion  of  existing  project 39, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending .)  iin  e  30, 1895    39, 500. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  snndry  civil  act  of  March  3, 1893. 

(See  Appendix  K  K 19.) 

20.  Kenosha  Harbor j  Wisconsin. — The  original  depth  of  water  at  the 
month  of  Pike  Greek  varied  from  absolute  closure  to  8  feet. 

The  originid  plan  of  improvement  was  adopted  in  1852,  and  was  di- 
rected to  securing  a  channel  12  feet  deep  by  constructing  parallel  piers 
and  dredging  between  them.  This  plan  was  modified  in  18G6  so  as  to 
Becore  15  feet  of  water  by  extending  the  piers  and  dredging  deeper. 

A  fiirtber  modification  of  the  project  was  made  in  1889,  providing  for 
the  extension  of  the  north  pier  300  and  the  south  pier  600  feet. 

There  was  expended  npen  this  harbor  up  to  June  30, 1892,  $252,607.72, 
resolting  in  the  construction  of  two  piers,  north  and  south,  1,600  and 
950  feet  in  length,  respectively,  150  feet  apart,  with  a  channel  of  vary- 
ing depth.  In  1875  and  1870  the  channel  was  dredged  to  15  feet,  but 
subsequent  appropriations  sufficed  only  to  maintain  a  channel  of  about 
12  feet.  An  area  of  about  3  acres  was  also  dredged  in  the  inner  harbor 
to  a  depth  of  14  feet. 
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SoTiiid:Ti£r>  Takm  in  Ai»rii.  isJti,  s^lkoired  an  available  depth  of  channel 
of  i^nly  12f  fc^:.  ^Tb  a  ^thaII  bank  in  mid-channel  on  which  there  was 
bnt  1-  feel  of  wairT, 

Ei^hi  iboGsaiid  ul J  >ixTT  fonr  cnbic  vards  of  material  was  removed 
fh>m  tbt*  c-bsinnt-l  iv.  Mav  a^d  -Inne.  1S92,  and  this  work  was  continued 
nniil  Julv  25,  l?^>i,  i\-n)OYin<r  in  all  15.nOS  cubic  vards. 

Soundinc>  taken  in  Ai*ri1.  IS93.  showcti  that  a  bank  had  reformed  at 
the  exTTeniiiJes  of  V-.v  ]«ier$  and  alon^  the  mid-section  of  the  south 
pier.  Dreii^n^r  was  K*pin  as;;ain,  and  on  June  dOj  1893,  2,093.65  cubic 
yards  h:ui  l^een  rt- moveti. 

Dnririi:  the  fiscal  year  ending  June  30, 1893,  $3^35.92  was  expended 
in  dredpn^  the  dianiiel  to  restore  it  to  a  depth  of  15  feet  and  a  width 
ot  Ml  fi*ei  and  the  work  is  still  in  pittg^c^s.  The  channel  can  be  main- 
taineti  only  by  fT>equent  dred<nn^  until  the  piers  are  further  extended. 

The  work  iiV  extending  the  north  pier  ICKI  feet  and  the  south  pier  50 
feet  is  now  in  pros:ress  under  contract  and  will  probably  be  completed 
bvOotolH-r31.  ISsVi 

Julr  1,  l^^^  Valance  nvexTvudea $4,374.36 

Amouni  ajipix^priaMHi  by  act  approved  Jalv  13.  1892 15, 000. 00 

19,374.36 
Jane  i^\  1?W,  arooant  expended  daring  ttucal  year S,  625. 92 

Jaly  1.  1S«^.  balance  anexponded -* 15,818.44 

July  1 .  1(^*3.  amount  coToreti  by  ancomploted  contracts 18, 900. 00 

Jaly  1,  1!^,  balance  available 2,348.44 

{Anicmnt  (estimated)  ret^nired  for  completion  of  existing  project 49, 500. 00 
Amount  that  can  be  Dn>ti t ably  expended  in  fiacal  year  endins  Jane  80,18^    49,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harlH>r  act»  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1898. 

(See  Api>endix  K  K  20.) 

5i.  Waukcgan  Harbor.  ///iiiot>. — Previons  to  the  improvement  there 
was  no  n«*\vipible  chjuinol  or  natunil  harbor  at  this  place,  the  adopted 
prqjoi't  contemplating  the  eonstniction  of  an  artificial  harbor. 

A  project  was  adopted  in  1852  which  provided  for  the  conBtmction 
of  a  breakwater  parallel  to  the  shore  in  20  feet  of  water.  One  crib  was 
placed  in  x>osition.  but  was  carried  away  by  a  storm. 

The  present  project  was  a<lopted  in  18S0,  and  provides  for  the  con- 
struction of  an  exterior  basin  of  sufficient  capacity  for  local  trade  by 
inclosing  a  portion  of  Lake  ^lichigan  with  pile  piers,  the  entrance 
channel  between  the  piers  and  the  inclosed  area  to  be  dredged  to  12 

feet. 

There  has  been  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1802,  ^137,500.27,  resulting  in  the  construction  of 
2,878.5  feet  of  pile  pier  and  the  removal  of  90,588.0  cubic  yards  of  ma- 
terial. 

During  the  fiscal  year  ending  June  30, 1893,  $10,054.93  was  expended 
in  removing  50,292  cubic  yards  of  material  from  the  entrance  channel 
and  basin. 

Under  contract  the  work  of  constructing  376  linear  feet  of  pile  pier 
in  extension  of  the  present  piers  is  now  favorably  progressing  and  will 
l)robably  be  comi)leted  on  or  before  October  31, 1893. 

Soundings  taken  in  April,  1893,  showed  the  governing  depth  in  the 
entrance  channel  to  be  about  10^  feet. 
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July  1,  1892,  balance  unexpended $12,499.73 

Ainouut  appropriated  by  act  approved  J  uly  13,  1892 25, 000. 00 

37, 499. 73 
Jane  30, 1893,  amonnt  expended  during  fiscal  year 10, 654. 93 

July  1,  1893,  balance  unexpended 26,844.80 

Jnly  1,  1893,  amount  covered  by  nncompleted  contructs 17, 500. 00 

July  1, 1893,  balance  available 9,344.80 

{Amount  (estimated)  required  for  completion  of  existing  i)rojoct 61, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    61, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  K  K  21.) 

22.  Fox  EiveVy  Wiscorisin. — The  works  for  the  improvement  of  tlie 
Fox  Eiver  were  purchased  by  the  United  States  from  the  Green  Bay 
and  Mississippi  Canal  Company  in  1872.  With  the  exception  ot  one 
stone  lock  they  were  all  temporary  structures,  and  were  in  bad  con- 
dition. There  was  no  low- water  navigation  on  the  Upper  Fox,  and  on 
the  Lower  Fox  navigation  was  uncertain. 

The  adopted  project  for  the  improvement  of  the  Fox  Kiver  con- 
templated the  replacing  of  the  temporary  structures  with  permanent 
works,  the  construction  of  five  additional  locks  on  the  upper  dver  and 
widening  and  deei)ening  the  channels  throughout  the  river  and  canals 
to  6  feet  depth  and  100  feet  width.  The  estimate  for  both  rivers,  made 
in  1874  and  1876,  was  $3,745,663. 

The  work  is  now  carried  on  under  the  project  of  a  board  of  engi- 
neers, submitted  September  17, 1884,  published  in  tlie  Annual  Eeport 
of  the  Chief  of  Engineers  for  1885,  approved  by  the  Secretary  of  War 
December  10, 1885,  as  further  modified  by  authority  of  the  Chief  of 
Engineers,  May  14, 1886. 

The  project  provides  for  the  renovation  of  eleven  old  locks,  the 
deepening  and  widening  of  the  channel  of  the  Fox  Kiver  from  Montello 
to  Green  Bay  to  6  feet  depth  and  100  feet  width,  and  that  from  Port- 
age to  Montello  4  feet  of  water  at  low  water  be  maintained.  The  esti- 
mate for  this  was  $602,000. 

The  amount  expended  on  the  Fox  and  Wisconsin  rivers  from  1867  up 
to  the  close  of  the  fiscal  year  ending  June  30, 1892,  including  $145,000 
paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for  works  of 
improvement  under  act  of  June  10, 1872,  was  $2,605,090.24,  and  under 
modified  project  for  the  Fox  Eiver  $281,265.06,  making  a  total  of 
$2^,355.30. 

The  result  of  the  expenditure  upon  the  Fox  Eiver  was:  The  con- 
struction of  fourteen  new  locks  of  stone;  seventeen  dams,  four  of  which 
are  temporary;  twelve  cut-offs;  a  head  wall  and  feeder  at  the  old  first 
lock  at  Appleton;  a  wing  dam  of  brush  and  stone  for  a  shore  pro- 
tection to  the  Portage  Levee;  guard  gates  at  head  of  Kaukauna 
Canal;  a  channel  75  feet  wide  and  450  feet  long  by  blasting  and 
dredging  the  rock  bar  below  DePi^re  Lock  to  from  4  to  12  inches  below 
the  top  of  the  lower  miter  sill ;  channel  below  DePere  excavated  to  12  J 
feet  depth  for  a  width  of  from  50  to  60  feet;  deepened  channel  at 
mouth  of  Fond  duLac  Eiver;  Neenah  Channel;  Fox  Eiver  at  head  of 
Lake  Butte  des  Morts;  Grignon  Eapids,  and  in  the  canals  and  Upper 
Fox  Eiver. 

Daring  the  season  of  1891  on  the  Lower  Fox  boats  drawing  5  feet  of 
water  could  run  from  Green  Bay  to  Oshkosh  until  about  August  1, 
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when  the  miUi  -^i  Neeiiah.  3Ici!Li>lui.  ApiJeton.  and  Kaakanna  had 
draim  the  water  so  low  below  the  crests  of  the  dams  that  there  was 
not  o\'er  3  f<e^t  of  w:iter  in  the  ehanneL  and  at  times  there  was  a  depth 
of  bat  6  inches  on  the  breast  wjkll  o(  the  ELaakanna  first  lock.  Od  the 
npp^"  river,  on  aeot>ant  of  the  low  water  daring  September,  the  larger 
biiats  were  obliged  to  lay  ap  for  the  remainder  of  the  season. 

Daring  the  season  of  lSd2  there  has  been  a  good  navigable  depth  of 
water. 

Navigation  was  el<>sed  by  ice  November  18y  1892,  and  resumed  along 
the  line  from  April  11  to  i*7. 1^593. 

Daring  the  fiscal  year  ending  Jane  30.  1893^  #59,473.84  was  ex- 
pended and  the  following  work  done:  A  new  lock  has  been  bailt  to 
replace  the  old  one  at  Portap^.  Wis.:  the  channel  at  Grignon  Bapidjs, 
8ii  feet  wide,  is  aboat  comi^lcted;  a  new  middle  platform  was  built  in 
the  combined  locks  at  Uttie  Chute  with  new  steel  valves,  gearing,  etc, 
and  minor  improvements:  a  portion  of  the  Kaukauna  Canal  bank  was 
rebuilt  and  a  portion  of  the  canal  bed  paddled  with  clay;  two  new  lock- 
houses  were  built,  and  various  repairs  made  to  boats,  dredges,  and 
qnarter  boat. 

The  dredging  done  in  the  Fox  Kiver  between  Green  Bay  and  De 
Pere  is  given  in  the  report  ui>on  improving  Green  Bay  Harbor. 

July  1.  18S2.  balance  nnexpended $34,894.70 

Amount  appropriated  hj  act  approred  July  13,  IS^ 75^000.00 

109,894.70 
June  30.  1893.  amount  expended  during  fiscal  year 59,473.84 


July  1,  1893,  balance  unexpended 50^420. 

July  1,  1893,  outaUnding  liabilitiea 1,808.09 

July  L  1893,  balance  available 48,614.77 

{Amount  (estimated)  required  for  completion  of  existing  project 271,000.00 
Amount  that  can  bo  profitably  expended  in  tisc  il  year  ending  June  30, 1896  100^000.00 
Submitted  in  compliance  wfth  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry*  civil  act  of  March  3, 1893. 

(See  Appendix  K  K  22.) 

23.  Operating  and  care  of  locls  and  dams  on  Fox  River j  Wiseon^m^ — 
Under  the  eontiiiHoiis  appropriation  for  operating  and  care  of  <5^nal8 
and  other  works  of  navigation,  it  is  proposed  to  maintain  existing  navi- 
gation l)y  timely  repairs  to  old  locks  until  they  are  replaced  by  new, 
and  to  continne  repairs  of  works  that  have  already  been  completed 
and  used,  injured  by  floods  or  otherwise. 

During  the  fisealyear  ending  June  30, 1893,  $3^^,551.90  has  been  ex- 
pended, the  detailed  statem(»nt  appended  to  the  rejwrt  of  the  \ocsl 
en^jineer  oflieer  showing?  the  items  of  expenditure. 

(Hee  Appendix  K  K  23.) 

24.  Removing  sunken  retisels  or  craft  obstructing  or  endangering  navi- 
gation {wreck  of  schooner  Lumberman  6  miles  off  Wind  Point,  Lake  Mick- 
igan). — As  the  spars  of  this  wreck  projected  above  the  lake  surface  from 
just  above  the  crosstrees,  they  were  a  danpcerous  obstiiiction  to  navi- 
gation, as  the  vessel  lay,  in  11  fathoms  of  water,  directly  on  the  coarse 
between  Kacine  and  Milwaukee.  On  June  23,  1893,  the  spars  and  jib- 
boom  were  removed,  and  no  part  of  the  wreck  is  now  less  than  45  feet 
below  the  water  surface.  It  is  therefoie  no  longer  an  obstruction  to 
navigation.    The  cost  of  the  work  was  $200.    (See  Appendix  KK  2L) 
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E5L1MINATI0NS  MADE  IN  COMPLIANCE  WITH   RIVER  AND  nARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localiti(»s,  required  by 
act  of  July  13, 1892,  were  made  by  the  lo<jal  eu-gineer,  Maj.  James  F. 
Gregory,  Oori>s  of  Engineers,  and  reports  thereon  submitted  through 
the  division  engineer,  Col.  O.  M.  Poe,  Cori)s  of  Engineers: 

1.  Green  Bay^  Wisconsin^  from  lighthouse  to  Jirttt  bridge  on  Fo.r 
River. — Maj.  Gregory  submitted  report  of  examination  under  date  of 
August  29,  1892.  It  is  his  opinion  and  that  of  the  division  engineer, 
concurred  in  by  this  office,  that,  excei)ting  that  part  of  the  dre<lged  cut 
included  in  the  general  project  for  improving  harbor  at  (Jreen  Bay,  the 
locality  is  not  worthy  of  improvement  by  the  General  Government. 
The  report  was  transmitted  to  Congress  and  printed  as  House  Hx.  Doc. 
No.  22,  Fifty-second  Congress,  second  session.  (See  also  A])pendix 
KK2o.) 

2.  Fox  River ^  Wisconsin^  as  to  necessity  and  advisability  of  building  a 
protection  wall  on  the  canal  at  Kaukauna. — Maj.  Gregory  submitted 
rei>ort  of  examination  under  date  of  August  4,  1892.  It  is  his  ()i)inion 
and  that  of  the  division  engineer,  concurred  in  by  this  ollice,  that  the 
improvement  proposed  is  not  worthy  of  being  made  by  the  General 
Government.  The  repoi-t  was  transmitted  to  Congress  and  printed  as 
Ilouse  Ex.  Doc.  No.  28,  Fifty-second  Congress,  second  session.  (See 
also  Appendix  K  K  26.) 

3.  Harbor  at  Stockbridge^  on  Lake  Winnebago ^  Wisconsin. — Maj. 
Gregory  submitted  report  of  examination  under  date  of  August  4, 1892. 
It  is  his  opinion  and  that  of  the  division  engineer,  cx>ncurred  in  by  this 
office,  that  the  locality  is  not  at  present  worthy  of  improvement  by  the 
United  States.  The  report  was  transmitted  to  Congress  and  printed 
as  House  Ex.  Doc.  No.  78,  Fifty-second  Congress,  second  session.  (See 
also  Appendix  K  K  27.) 

4.  Harbor  at  Calumet^  on  LaJce  Winnebago^  Wisconsin. — Maj.  Greg- 
ory submitted  report  of  examination  under  date  of  August  4,  1892. 
It  is  his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
office,  that  the  locality  is  not  worthy  of  improvement  by  the  General 
Government.  The  report  was  transmitted  to  Congress  and  printed  as 
House  Ex.  Doc.  No.  117,  Fifty-second  Congress,  second  session.  (See 
also  Appendix  K  K  28.) 

IMPBOVEMENT  OP  OHIOAGO  AND  CALUMET  HARBORS  AND  ILLINOIS 
RIVERy  ILLINOIS,  AND  CALUMET  RIVER,  ILLINOIS  AND  INDIANA; 
ILLINOIS  AND  MISSISSIPPI  CANAL. 

This  district  was  in  the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  Lieut.  Chester  Harding, 
Corps  of  Engineers,  the  entire  year,  and  Lieut.  Henry  Jervey,  Cor])s 
of  Engineers,  since  March  12, 1893;  Division  Engineer,  Col.  O.  M.  Poe, 
Ck)rp8  of  .Engineers. 

1.  Chicago  Harbor^  Illinois, — ^The  present  project  was  adopted  in 
1870,  and  contemplated — 

a.  The  formation  of  an  outer  harbor  or  basin,  by  inclosing  a  portion 
of  Lake  Michigan  just  south  of  and  adjoining  the  entrance  to  Chicago 
Biver,  for  the  purpose  of  increasing  the  harbor  facilities  of  Chicago. 

6.  The  construction  of  an  exterior  breakwater  in  deep  water  north 
of  the  entrance  to  Chicago  Eiver  and  about  one  mile  distant,  to  shelter 
the  approach  to  the  river  and  outer  harbor  entrance,  and  to  form  a 
harbor  of  refuge  at  the  southern  end  of  Lake  Michigan. 
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There  lias  been  exi>ended  upon  this  project  since  1870  $1,722,158.13, 
which  expenditure  has  resulted  in  the  com[)letion  of  the  outer  harbor, 
except  267,000  cubic  yards  of  dredging  still  remaining  to  be  done  to 
attain  16  feet  depth  of  water  at  low  water  throughout  the  required 
basin;  in  the  completion  of  the  exterior  breakwater,  6,413  feet  in 
length;  in  keeping  the  entrance  to  Chicago  River,  which  constitutes 
the  inner  harbor  of  Ohiirago,  dredged;  in  maintaining  tbe  various 
])iers  and  breakwaters,  and  in  maintaining  in  serviceable  condition  the 
plant  pertaining  to  the  work. 

During  the  fiscal  year  ending  June  30, 1893,  the  work  consisted  in — 

a.  Exterior  breakwater, — No  work  was  done  upon  this  construction, 
it  having  been  completed. 

h.  Outer  basin  and  south  pier^  Chicago  Harbor. — Contracts  were  en- 
tered into  for  rebuilding  superstnictures  over  3,725  linear  feet  of  pier 
work  October 28, 1892,  and  during  the  fiscal  year  179,428  feet,  B.M.,pine 
timber  and  20,700  pounds  drift  bolts  have  been  secured  in  the  work 
over  the  southerly  breakwat>er  out^er  basin.  The  work  is  in  progress 
under  contract  named,  that  expires  December  1, 1893. 

Dredging  entrance  to  Chicago  River, — ^The  entrance  to  Ohica^  Kiver 
has  been  dredged  to  a  depth  of  20  feet,  and  34,056  cubic  yards  of  the 
material  dredged  paid  for  under  contract.  This  depth  exceeds  by  4 
feet  the  stipulated  depth ;  the  excess  was  not  paid  for. 

By  the  end  of  the  next  fiscal  year  the  superstructures  over  the  piers 
of  the  outer  basin  and  along  the  entrance  to  Chicago  River  will  have 
been  renewed,  and  there  is  now  in  need  of  repair  3,240  linear  teet  of 
superstructure  over  the  exterior  breakwater  built  in  1881-1883.  The 
estimate  submitted  is  for  this  work  of  maintenance  only;  the  super- 
structure to  be  built  of  timber,  cribwork,  and  stone,  that  method  be- 
ing as  yet  more  economical  than  x)eiinanent  work  of  stone  or  concrete, 
estimating  money  at  4  per  cent  interest  per  annum  and  the  lifetime  of 
timber  at  12  years. 

There  is  also  a  large  amount  of  dredging  to  be  done  in  the  outer 
harbor,  estimated  at  267,000  cubic  yards,  to  give  16  feet  of  water 
beyond  the  dock  lines.  This  work  is  not  pressnig  and  should  await 
the  settlement  of  the  question  as  to  the  disposition  of  that  part  of  the 
area  inclosed  by  the  United  States  piers  shoreward  of  the  dock  line. 

The  outer  basin  has  never  fulfilled  the  purposes  of  its  construction, 
except  partially  during  the  latter  i)art  of  the  fiscal  year,  when  it  has 
been  in  use  for  the  purposes  of  the  World's  Columbian  Exposition,  and 
the  expenditures  of  the  Government  thereon  should  await  and  be  based 
ni)on  its  use  and  value  for  the  public. 

In  compliance  with  a  reciuirement  in  the  river  and  harbor  act  of  July 
13,  1802,  the  engineer  in  charge  submits  a  report,  with  estimates,  ui)on 
improving  Chicago  River. 

July  1, 1892,  balance  uiiexpendod $1, 609. 77 

December  7, 1892,  received  from  Maj.  J.  F.  Grepjory  (transfer  tug  Lorena).  500.00 

Amount  appropriated  by  act  approved  July  13, 1892 72, 000. 00 

.   74,109.77 
June  30, 1893,  amount  expended  during  fiscal  year 11, 329. 18 

July  1, 1893,  balance  unexpended 62,780.69 

July  1,1893,  outstanding  liabilities $117.27 

J  uly  1, 1893,  amount  covered  by  uncompleted  contracts 37, 850. 77 

37,968.04 

JulY  1, 1893,  balance  available 24,812.55 
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{Amount  (estimated)  required  for  mnintcnaTice $80, 000. 00 
Aniountthatcanbeproiitably expeiiilediniiscal yc:ircMi(lino^ Jiiiic30, 1895    80, 000. 00 
Submitted  in  compliance  -with  reqiiirementH  of  Hectious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  1.) 

J2.  Calumet  Harbor,  Illinois, — This  iuiprovenient  is  to  furnish  a  safe 
and  i>ractieal)le  entrance  to  Calumet  J^iver  and  the  port  of  South 
Chicago  by  parallel  piers  300  feet  apart,  extending  from  shore  to  deep 
water  in  the  lake,  and  by  dredging  between  them  to  16  feet  in  depth 
at  low  water. 

The  work  commenced  in  1870,  and  at  the  close  of  the  fiscal  year  end- 
ing June  30, 1893,  there  had  been  expended  $437,007.06,  as  the  result 
of  which  3,640  linear  feet  of  the  north  pier  and  2,020  linear  feet  of  the 
south  pier  have  been  completed,  and  471,364  cubic  yards  of  material 
dredg^,  giving  a  channel  16  feet  in  depth  instead  of  7  feet,  as  originally 
existed. 

The  channel  is  now  250  feet  in  width,  16  feet  in  depth  below  extreme 
low  water  in  Lake  Michigan,  and  extends  from  a  similar  depth  in  Lake 
Michigan  to  the  beginning  of  the  16-foot  channel  in  the  Calumet  River. 

During  the  fiscal  year  ending  June  30, 1893,  a  contract  was  entered 
into  for  rebuilding  superstructure  over  1,600  linear  feet  of  pier  work, 
and  for  320  linear  feet  of  sheet  piling.  All  of  this  work  has  been  com- 
pleteil  during  the  past  fiscal  year,  except  the  sheet  piling;  303,512 feet, 
B.  M.,  pine  timber,  and  36,748  x>ounds  iron  driftbolts  were  placed  in 
the  work;  61  i>ile8  were  driven  and  capped  with  oak  timbers. 

One  thousand  eight  hundred  and  thirty-seven  linear  feet  of  super- 
structure over  the  piers  is  in  need  of  repair,  a  large  part  of  which  is 
in  a  deplorable  state  of  decay. 

The  south  pier  should  be  prolonged  800  feet,  but  until  the  existing 
work  is  put  in  thorough  repair  it  is  not  advisable  to  further  extend  the 
work. 

The  estimate  submitted  is  therefore  for  maintenance  and  repair  only, 
the  project  for  this  harbor,  as  far  as  approved,  having  been  completed. 

Jnly  1, 1892,  halance  unexpended $8,455.95 

Aiuonnt  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

23, 455. 95 
June  30, 1^,  amonnt  expended  daring  fiscal  year 13, 075. 01 

July  1, 1893,  balance  unexpended 10,380.94 

J  uly  1, 1893,  amonnt  covered  by  uncompleted  contracts 5, 140. 41 

July  1, 1893,  balance  available 5,240.53 

(Amount  (estimated)  required  for  maintenance  and  repair 25, 000. 00 
Amouutthatcanbeprolitably  expended  in  fiscal  year  en(lin<^Juuo30, 1895    25,000.00 
Submitted  in  compliance  with  remiirenients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marcb  3, 1893. 

(See  Appendix  L  L  2.) 

3.  Calumet  River j  Illinois  and  Indiana. — The  object  of  this  improve- 
ment as  far  as  projected  is  to  secure  a  channel  200  feet  in  width  and  16 
feet  in  depth  below  low-water  plane  in  Lake  Michigan,  from  the  mouth 
of  the  Calumet  River,  at  Calumet  Harbor,  Illinois,  to  one-half  mile  east 
of  Hammond,  Ind.,  with  a  view  to  increasing  the  facility  for  handling 
the  commerce  of  this  region,  and  also  to  aid  in  providing  means  for  the 
better  aecommodation  of  much  of  the  commerce  of  Chicago  lliver, 
which  river  is  very  much  crowded.  The  original  depth  of  navigation 
in  this  river  varied  irom  6  to  10  feet. 
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The  various  acts  of  Congress  and  the  limitations  made  by  law  upon 
the  expenditure  of  the  appropriations  thereby  made  before  work  was 
systematically  inaugurated  upon  this  improvement  are  given  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  the  year  ending  Jane 
30,  1889. 

Since  the  beginning  of  the  improvement  there  has  been  removed 
1,137,456  cubic  yards  of  material,  making  a  channel  3  miles  and  345 
feet  in  length,  of  which  a  short  portion,  where  rock  and  other  undredg- 
able  material  was  encountered,  is  incomplete,  there  remaining  less  than 
y,  000  cubic  yards  to  be  removed. 

This  material  can  be  most  economically  removed  after  all  of  this  class 
shall  have  been  revealed  by  further  work. 

The  amount  expended  by  the  United  States  to  the  close  of  the  fiscal 
year  ending  June  30,  1893,  is  $181,868.83,  of  which  $155,772.78  has 
been  expended  below  the  Forks  of  the  Calumet,  including  $5,000  paid 
for  legal  expenses  in  securing  rights  of  way  and  releases  from  damages 
du  I;  the  proposed  improvement,  required  by  the  act  of  July  5, 1884,  and 
$2v|, 096.05  for  work  between  the  Forks  of  the  Calumet  Eiver  and  one- 
half  mile  east  of  Hammond,  Ind. 

During  the  past  fiscal  year  contracts  were  entered  into  for  dredging 
400,000  cubic  yards  of  material  below  the  Forks  and  90,000  cubic 
yards  above  the  Forks,  under  the  terms  of  the  river  and  harbor  act  of 
July  13,  1892.  Work  is  now  in  progress,  but  no  estimates  have  yet 
been  paid  the  contractors,  the  conditions  upon  which  payments  can  be 
made  not  having  as  yet  been  met  by  them. 

The  annual  fill,  due  to  rains  and  floods  in  the  Calumet  Eiver  and  the 
waste  due  to  habitation,  rapidly  reduces  the  depths  secured  by  dredging 
in  this  river,  and  it  seems  advisable  that  the  appropriations  made  by 
Congress  should  be  distinctly  specified,  whether, intended  to  prosecute 
the  work  or  for  maintaining  depths  in  the  improved  section.  Without 
dredging  at  frequent  intervals  the  improved  channel  will  revert  to  the 
original  discharge  area  or  capacity. 

July  1,  1892,  balauco  unexpendod $9, 506. 61 

August  16,  1892,  amount  refunded  (sale  of  fuel) 25. 14 

Amount  appropriated  by  act  approved  July  13,  18i)2 75, 000. 00 

84, 533. 75 
June  30, 1893,  amount  expended  during  fiscal  year 12, 377. 74 

July  1,  1893,  balance  unexpended 72,156.01 

July  1,  1893,  outstanding  liabilities $58.90 

July  1,  1893,  amount  covered  by  uncompleted  contracts 55, 130.00 

55,188.90 

July  1, 1893,  balance  available 16,967.11 

r  Amount  (ostimated)  required  for  completion  of  existing  project 745,000.00 

!  Amounttliat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  200,000.00 
j  Submitted  in  coin])lian('e  witb  reciuirenients  of  sections  2  of  river  and 
1^     harbor  acts  of  18G()  and  18(57  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  3.) 

4.  Illinois  River,  Illinois, — ^The  present  project  contemplates  the  ex- 
tension of  the  work  heretofore  done  by  the  Sliate  of  Illinois,  from  the 
mouth  of  Copperas  Creek  to  the  Mississippi  Kiver,  a  distance  of  about 
135  miles,  which  project  includes  the  building  of  two  locks  350  feet  1  ng 
between  miter  sills,  75  feet  in  width  of  hxtk  chamber,  with  7  feet  of 
water  over  the  miter  sills  at  low  water  le\»el  of  1879,  and  dredging  the 
chaimel  where  necessary  to  attain  7  feet  depth  at  low  water  in  the 
pools  thus  created. 
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The  sites  selected  for  the  two  locks  are,  one  at  Kampsville,  31  miles 
above  the  mouth  of  the  Illinois;  the  other  at  La  Grange,  79  miles 
above  the  mouth  of  the  river. 

The  ultimate  object  of  the  improvement  is  the  construction  of  a  wat- 
erway from  the  southern  end  of  Lake  Michigan  to  the  Mississippi  River 
of  sufficient  capacity  to  accommodate  large-sized  Mississippi  Eiver 
steamboats  and  for  military  and  naval  purposes. 

The  State  of  Dlinols,  aided  by  the  United  States,  has  executed  part 
of  the  project  by  the  construction  of  two  locks  of  the  dimensions  above 
stated,  one  at  Henry  and  one  at  Copperas  Creek,  respectively,  com- 
pleting, excepting  dredging,  that  part  of  the  improvement  between  La 
Salle,  111.,  and  the  mouth  of  Copperas  Creek. 

The  La  Grange  lock  and  dam  are  completed  and  in  use. 

The  Kampsville  lock  is  completed,  and  with  its  gates,  etc.,  is  nearly 
ready  for  use;  part  of  the  dam,  with  its  abutment,  is  in  place.  The 
piles,  timber,  and  stone  for  its  completion  have  been  purchased  and  are 
ready  for  delivery.  If  low  water  supervenes,  this  lock  will  be  open  to 
navigation  before  the  close  of  this  season. 

There  remains  to  be  done  under  the  approved  project  the  following 
work: 

At  La  Orange  Lock  some  2,400  cubic  yards  of  riprap  to  be  plac^ed  be- 
low the  dam  to  protect  the  river  bottom  against  scour,  and  an  addi- 
tional small  building  to  lodge  the  locktenders  and  skilled  laborers. 

The  Kampsville  Dam  and  connecting  levees  are  to  be  completed;  the 
cofferdam  and  approaches  to  the  lock  to  be  dredged  out  to  give  access 
to  the  lock;  accommodations  for  the  lock-tending  force  to  be  built,  and 
the  grounds  about  the  lock  and  dam  to  be  cleared,  sodded,  and  graded. 
The  channels  throughout  the  pools  and  between  Kampsville  and  the 
Mississippi  Eiver  are  to  be  dredged  to  7  feet  depth. 

In  executing  the  work  the  United  States  have  expended  up  to  June  30, 
1892,  $1,145,886.56,  including  $25,000  from  the  appropriation  of  August 
11,  1888,  for  surveys,  and  excluding  $62,359.80  expended  upon  the 
foundation  of  Copperas  Creek  lock,  afterwards  completed  by  the  State 
of  Illinois. 

An  additional  amount  of  $747,747  was  expended  by  the  State  of 
Illinois  at  Henry  and  Copperas  Creek  locks. 

During  the  fiscal  year  ending  June  30, 1893,  the  following  work  was 
done: 

a.  La  Orange  Loch. — ^The  necessary  dredging  was  done  to  maintain 
navigation. 

b.  Kampsville  LocJc  and  Dam. — The  masonry  of  the  lock  and  abutment 
to  dam  was  completed;  2,334  cubic  yards  of  masonry  was  set;  the 
lock  gates  and  valve  platform  were  built  and  made  ready  for  use;  46,922 
cubic  yards  of  earthwork,  dredging,  and  filling  done;  115  cubic  yards 
of  masonry  set  in  the  abutment  of  dam;  220  piles  driven  for  the  dam, 
and  380  cubic  yards  of  riprap  placed  between  them.  Sheet  piles  were 
driven  along  the  front  of  the  piles,  completing  258  linear  feet  of  the 
base  of  the  dam  up  to  a  level  1  foot  below  low  water.  Two  dump  scows 
were  completed  and  extensive  repairs  were  made  to  the  plant,  and  the 
property,  plant,  and  appliances  watched  and  kept  in  working  condition. 

The  dredges  and  other  floating  property  pertaining  to  this  work  are 
nearly  unserviceable  from  decay,  the  work  which  should  have  been 
completed  in  four  years  at  most  having  been  delayed  by  meager  ap- 
propriations for  longer  than  the  serviceable  life  of  timber  constructions 
in  this  latitude.  Much  of  the  expenditure  for  this  work  for  the  past 
four  years  has  been  for  rex)airs  on  worn  out  and  rotten  appliances, 
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which  could  not  be  replaced  by  new  on  account  of  small  appropriations 
and  nearness  to.  completion  of  the  work. 

July  1,  1892,  balance  unexpended $55,310.96 

November  19,  1892,  amount  refunded  (sale  of  fuel) 43. 20 

February  9, 1893,  amount  refunded  (overcharge  freight,  etc.,  on  lumber) . .  458. 46 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

156, 812. 61 
June  30, 1893,  amount  expended  during  fiscal  year 78, 968. 37 

July  1,  1893,  balance  unexpended 76, 844. 14 

July  I,  1893,  outstanding  liabilities 19,115.76 

July  1,  1893,  balance  available 57,728.38 

{Amount  (estimated)  required  for  completion  of  existing  project 112, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  112, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  L  L  4.) 

5.  Operating  and  care  of  La  Orange  LocJc  and  Dam^  Illinois  River^ 
Illinois. — This  lock  and  dam  have  been  maintained  and  operated  under 
the  general  indefinite  appropriation  for  "operating  and  care  of  canals 
and  other  works  of  navigation,"  contained  in  the  river  and  harbor  act 
of  July  6, 1884,  section  4.  The  approaches  to  the  lock  have  been  kept 
dredged  and  the  lock  maintained  in  servicjeable  condition  by  necessary 
repairs. 

Five  hundred  cubic  yards  of  riprap  was  placed  below  the  apron  of 
dam. 

Due  to  long-continued  high  water,  the  lockages  during  the  past  year 
were  less  in  number  than  in  1892,  but  the  number  of  craft  passing  the 
site  of  the  lock,  and  the  tonnage  of  the  same,  show  a  gratifying  increase, 
the  tonnage  having  increased  from  138,(K)0  tons  in  1892  to  179,000  tons 
in  1893,  and  the  number  of  craft  from  432  in  1892  to  475  in  1893. 

The  amount  expended  during  fiscal  year  ending  June  30,  J.893,  was 
$4,709.11. 

(See  Appendix  L  L  6.) 

6.  Illinois  and  Mississippi  Canal,  Illinois, — The  object  of  this  im- 
provement is  to  furnish  a  link  in  a  navigable  wjiter  route  from  Lake 
Michigan,  at  or  near  Chicago,  111.,  to  the  Mississippi  River,  at  the 
mouth  of  Rock  River. 

The  canal  is  located  upon  the  route  approved  by  the  Seijretary  of 
War  October  27, 1888,  from  the  Illinois  River,  about  if  miles  above  the 
town  of  Hennepin,  at  the  great  bend  of  the  Illinois  River;  thence  via 
Bureau  Creek  Valley  to  Rock  River  at  Penney  Slough ;  thence  by  slack 
water  and  a  short  canal  around  the  lower  rapids  of  Rock  River,  to  its 
mouth.  The  canal  is  to  be  80  feet  wide  at  the  water  surface,  7  feet 
deep,  and  with  lock  chambers  170  feet  in  length  and  35  feet  in  width. 

A  report  upon  the  detailed  location,  plans,  and  estimates  for  the  con- 
struction of  this  canal  was  submitted  June  21,  1890,  and  published  by 
Congress  as  House  Ex.  Doc.  Fo.  429,  Fifty-first  Congress,  first  session. 

The  river  and  harbor  act  of  September  19, 1890,  made  the  first  appro- 
priation for  the  construction  of  this  canal,  and  directed  work  to  be 
begun  by  the  construction  of  one  of  the  locks  and  dams  on  Rock  River. 

Western  section, — The  riglit  of  way  for  the  section  of  the  caual  5 
miles  or  less  in  length  around  tlie  Lower  Rapids  of  Rock  River  having 
been  acquired,  contrjicts  were  made  during  the  fiscal  year  for  construct- 
ing 3  miles  or  less  of  the  canal  trunk,  and  for  preparing  the  foundations 
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of  three  locks.  The  work  was  carried  on  as  flood  and  weather  permit- 
ted. Two  of  the  three  lock  pits  and  foundations  were  completed,  and 
about  300,000  cubic  yards  of  earthwork  in  the  canal  trunk  excavated 
or  placed  in  embankment.  The  third  lock  pit,  due  to  failure  of  the  con- 
tractor, is  partially  completed. 

By  hired  labor  three  of  the  four  abutments  for  the  dams  Jicross  the 
two  arms  of  Rock  Kiver,  at  the  head  of  the  rai)ids,  were  constructed  of 
artificial  stone;  the  foundation  of  the  lock  walls  at  Guard  Lock  pre- 
pared, and  the  artificial  stone  head  and  tail  bay  floors  and  miter  sills 
at  Guard  Lock  laid;  a  large  culvert  under  the  canal  below  the  lock 
begun;  about  50,000  cubic  yards  of  earth  and  stone  excavation  and 
embankment  completed;  the  necessary  temporary  storehouses,  etc., 
built,  and  plant  and  material  collected  for  the  prosecution  of  the  work. 

The  most  diflicult  part  of  the  work  has  been  undertaken  by  hired 
labor.  The  progress  by  this  method  has  been  slow  and  expensive, 
much  preliminary  work  of  preparation  having  been  necessary. 

Eastern  section. — A  survey  party  has  been  employed  for  part  of  the 
fiscal  year  in  definitely  locating  the  section  of  the  canal  from  the  sum- 
mit level  to  the  Illinois  River,  making  legal  descriptions  of  the  lands 
required  for  right  of  way,  securing  abstracts  of  title,  and  obtaining 
offers  for  voluntary  sale  and  purchase  of  such  lands. 

This  section  of  the  canal  has  been  staked  out  upon  the  ground,  and 
the  descriptions,  plats,  abstracts  of  title,  and  written  options  for  the 
sale  and  purchase  of  the  lands  required  are  well  along.  A  party  is  en- 
gaged in  running  lines  from  the  feeder  junction  to  Rock  River  with  a 
view  to  ascertaining  the  best  location  for  that  part  of  the  canal. 

Nothing  has  been  done  at  the  feeder  line.  It  is  expected  as  fast  as 
they  can  be  prepared  the  necessary  plat«  and  descriptions  of  lands  re- 
quired for  right  of  way  will  be  placed  in  the  hands  of  the  officers  of  the 
Department  of  Justice  for  obtaining  the  necessary  titles. 

Julyl,  1892,  balance  unexpended $463,795.90 

September  13,  1892,  amount  refunded  (overpay men  t) .50 

Amount  appropriated  by  act  approved  J  uly  1 3,  1892 500, 000. 00 

963y  796. 49 
Jnne  30, 1893,  amount  expended  during  fiscal  year .- . .      153, 612. 88 

July  1, 1893,  balance  unexpended 810,183.61 

July  1,  1893,  outstanding  Uabilities $20,354.84 

July  1. 1893,  amount  covered  by  uncompleted  contracts 23, 301. 99 

43, 656. 83 

July  1, 1893,  balance  available 766,526.78 


'Amount  (estimated)  required  for  completion  of  existing  project 5, 925, 960. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1895 500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  uf  March  3, 1893. 

(See  Appendix  L  L  6.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,   1892. 

The  preliminary  examinations  of  tbe  following  localities,  required  by 
act  of  July  13, 1892,  were  made  by  the  local  engineer,  Oapt.  W.  L.  Mar- 
shall, Corps  of  Engineers,  and  reports  thereon  submitted  through  the 
division  engineer,  CJoL  O.  M.  Poe,  Corps  of  Engineers. 
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1.  Outer  harbor  at  mouth  of  Calumet  River,  Illinois. — Oapt.  Marshall 
submitted  report  of  examination  under  date  of  April  1, 1893.  It  is  bis 
opinion  and  that  of  the  division  engineer,  concurred  in  by  this  oflBce, 
that  the  construction  of  an  outer  harbor  at  this  locality  is  an  improve- 
ment worthy  of  being  undertaken  by  the  United  States,  not,  however, 
to  enable  the  transaction  of  business  in  it,  but  for  the  purpose  of  pro- 
viding by  breakwaters  a  safe-sheltered  entrance  to  the  harbors  at 
South  Chicago.  Sufficient  information  and  data  are  on  hand,  derived 
from  a  recent  detailed  survey,  for  the  preparation  of  project  and  esti- 
mate of  cost  of  improvement,  and  no  further  survey  is  necessary.  (See 
Appendix  L  L  7.) 

2.  Wolf  River  Harbor,  Indiana,  on  Lake  Michigan;  and  whether  Wolf 
River  and  Lake  are  navigable  waterways  of  the  United  States,  a/nd  whether 
covered  in  whole  or  in  part  by  claims  of  private  ownership. — Capt.  Mar- 
shall submitted  report  of  examination  under  date  of  December  29, 1892. 
It  appears  that,  properly  speaking,  there  is  no  "  harbor  ^  of  Wolf  River 
now  existing.  It  is  the  opinion  of  Capt.  Marshall  and  that  of  the  divi- 
sion engineer,  concurred  in  by  this  office,  that  no  public  interest  can 
be  subserved  by  the  construction  of  a  harbor  at  the  outlet  of  Wolf  Lake, 
and  that  the  locality  is  not  at  this  time  worthy  of  improvement  by  the 
General  Government. 

In  further  compliance  with  the  terms  of  the  act,  Capt.  Marshall 
states  that  Wolf  Kiver  and  Lake  are  not  navigable  waters  of  the 
CTnited  States  in  the  sense  that  they  can  be  used  to  caiTy  on  commerce 
by  water  in  any  ordinary  way  between  the  States  of  the  United  States 
or  with  foreign  countries;  and  that  the  area  covered  by  Wolf  Lake  is 
embraced  in  whole  or  in  part  by  claims  of  private  ownership,  the  title 
to  that  part  of  the  territory  in  question  lying  in  the  State  of  Uliuois 
being  a  matter  now  before  the  courts  for  settlement. 

The  report  was  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  160,  Fifty-second  Congress,  second  session.  (See  also  Api>en- 
dix  L  L  8.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  MICHIGAN  AND 

OF  MICHIGAN  CITY  HARBOR,   INDIANA. 

*  This  district  is  in  the  charge  of  Maj.  William  Ludlow,  Corps  of  Engi- 
neers. The  works  on  the  eastern  coast  of  Lake  Michigan  were  in  his 
charge  the  entire  year;  those  in  eastern  ]\lichigan  were  in  the  charge 
of  Col.  O.  M.  Poe,  Corps  of  Engineers,  to  November  1,  1892,  and  of 
Maj.  Ludlow  since  that  date.  Division  Engineer,  Col.  O.  M.  Poe, 
Corps  of  Engineers. 

1,  Michigan  City  Harbor,  Indiana, — The  works  at  this  harbor  consist 
of— 

a.  The  ^^ inner  harbor'' made  by  deepening  Trail  Creek  to  13  feet, 
and  protecting  the  entrance  by  piers  100  feet  apart  and  extending  into 
the  lake  about  800  feet.  The  United  States  do  the  dredging  and  pier 
work,  and  tlie  local  authorities  and  shore-owners  attend  to  revetting 
the  banks.  This  work  is  completed  except  that  an  extension  of  the 
improvement  to  unoccupied  territory  in  rear  of  the  city  has  not  yet 
been  done. 

The  total  expenditure  to  account  of  this  work  to  July  1, 1892,  was 
$105,923.06. 

b.  The  "  outer  harbor, "  a  basin  of  40  acres  built  in  the  lake,  in- 
closed by  a  pier  on  the  east  side  and  a  breakwater,  1,400  feet  long,  on 
the  north,  and  with  an  opening  at  the  northwest  angle,    A  northward 
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extension  of  tbe  west  pier  closes  the  west  side.  This  work  was  pro- 
jected in  1870  and  completed  in  1884.  Tlie  older  works  are  much  de- 
cayed, and  the  basin  has  never  been  dredged.  It  is  not  used  by  ves- 
sels. 

In  connection  with  the  outer  harbor,  a  pier  projects  500  feet  north- 
ward flrom  the  west  end  of  the  breakwater  to  protect  the  entrance  from 
a  strong  westerly  current. 

The  approximate  cost  of  the  outer  harbor,  as  constructed,  has  been 
9560,000. 

e.  The  "outer  breakwater,^  projected  in  1882  and  now  under  con- 
struction. The  work  lies  in  the  open  lake  westward  of  the  entrance 
and  is  to  have  a  length  of  2,000  feet,  the  two  equal  arms  making  an 
angle  of  135^.  It  is  probable  that  some  modifications  of  the  plan  and 
position  of  this  work  are  desirable.  Five  hundreil  feet  of  it,  starting 
from  the  east  end,  which  is  400  feet  distant  from  the  end  of  the  pro- 
jecting breakwater  pier,  was  built  in  1889,  and  200  feet  more  is  now 
under  contract. 

Outer  harbor. — ^The  gross  expenditure  to  account  of  the  outer  har- 
bor to  July  1,  1892,  including  the  outer  breakwater,  was  $706,588.05. 

For  the  outer  harbor  the  expenditures  for  the  fiscal  year  were 
$6,830.41.  The  repairs  to  the  west  end  of  the  old  breakwater,  begun 
iu  May,  1892,  were  completed  in  September,  and  the  two  outer  cribs 
of  the  breakwater  pier  were  refilled  with  stone  and  planked  over. 

On  the  outer  breakwater  some  of  the  decking,  broken  by  the  heavy 
sea  of  the  fall  gales,  was  replaced. 

The  estimate  foB  1895,  $80,000,  is  for  continuing  construction  of 
outer  breakwater  500  feet,  with  contingencies. 

July  1, 1S&2,  balance  unexpended $15, 286. 05 

Amount  appropriated  by  aot  approved  July  13,  1892 30, 000. 00 

45, 286. 05 
June  SO^  1893,  amount  expended  during  fiscal  year 6, 830. 41 

.Tuly  1, 1893,  balance  unexpended 38,455.64 

July  1,1893,  outetanding  liabnUies $253.20 

July  1,  1893,  amount  covered  by  uncompleted  contracts 24, 6()9. 22 

24.922.42 

July  1, 1893,  balance  available 13,-533.22 

{Amount  (estimated)  required  for  completion  of  oxistiu^  project 249, 613. 50 
Amount  that  can  be  profitably  exx)ended  in  iiscal  year  ending  J  ime  30, 1895    80,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 181)3. 

Inner  harbor. — ^For  the  inner  harbor,  the  expenditures  for  the  fiscal 
year  were  $9,495.92.  At  the  beginning  of  the  year  the  navigation  was 
in  good  condition  and  work  continued  on  the  inward  extension,  the 
area  dredged  being  1,430  feet  long  by  from  50  to  100  feet  wide,  to  a 
depth  of  15  feet,  and  the  amount  handled  62,280  cubic  yards.  Sound- 
ings December  1, 1892,  showed  18  feet  at  the  entrance,  14  feet  to  the 
Franklin  Street  Bridge,  and  thence  12  and  13  feet  to  the  upper  end. 
lu  April,  1893,  the  entrance  had  shoaled  to  11  and  12  feet,  and  a  cut 
v5  feet  wide  by  16  feet  deep  was  made  for  a  distance  of  625  feet.  With 
additional  dredging  near  the  Michigan  Central  Eailway  Bridge,  the 
total  amount  was  8,087  cubic  yards.  This  left  the  niivigation  in  good 
condition  and  the  dredge  cleaned  out  the  lower  winding  basin  at  the 
expense  of  the  city,  the  filling  being  due  to  silt  from  a  sewer. 

Aside  from  the  dredging,  the  principal  matter  requiring  attention  is 
the  old  pier  at  the  ewt  siUe  of  the  entrance,    The  outer  700  feet  of  tliis 
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is  rapidly  rotting  down  and  the  end  has  disappeared  under  water. 
It  is  a  danger  to  vessels,  and  is  needed  to  protect  the  entrance  from 
the  large  accumulations  of  sand  in  the  adjacent  "outer  harbor,''  and 
should  be  rebuilt  to  a  height  of  about  4  feet  above  water. 

The  working  balance  on  hand  will  be  used  for  further  dredging. 

As  the  inner  harbor  is  separately  appropriated  for,  the  estimate  for 
1895  is  as  follows:  Eebuilding  east  pier,  $8,000;  refilling  and  minor 
repairs  to  west  pier,  $2,000;  dredging  for  the  maintenance  of  naviga- 
tion, $4,000,  which,  with  contingencies,  makes  $18,000. 

July  1,1892,  balance  unexpended $3,  4&1.94 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

18, 451. 94 
June  30;  1893,  amount  expended  during  fiscal  year 9, 495. 92 

July  1,  1893,  balance  unexpended 8, 956. 02 

July  1, 1893,  outstjinding  liabilities 47. 16 

July  1, 1893,  balance  available 8,906.86 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1895    18, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  1.) 

2.  St.  Joseph  SarboTy  Michigan. — St.  Joseph  is  one  of  the  more  impor- 
tant harbors  of  the  east  shore,  with  three  lines  of  railway,  and  an  ex- 
tensive freight  and  passenger  business  by  water,  for  the  eonduct  and 
development  of  which  the  navigation  facilities  are  with  difficulty  main- 
tained by  frequent  dredging. 

In  its  original  condition  the  entrance  had  merely  a  variable  channel 
of  3  to  7  feet.  In  1836,  owing  to  certain  natural  advantages  of  i>08ition 
and  local  features,  it  was  selected  for  improvement  as  a  harbor  of 
refuge,  and  the  project  of  1866,  modified  in  1874  and  1876,  caUed  for  a 
navigable  depth  of  16  feet  and  width  of  270  feet.  The  project  has  never 
been  carried  out  so  far  as  the  depth  is  concerned,  the  best  water  at- 
tained being  15  feet  which  of  late  years  has  not  averaged  more  than 
14  feet.  In  fact  the  failure  to  prolong  the  piers  to  an  adequate  depth 
in  the  lake  and  the  formidable  shoaling  outside  the  entrance,  due  to 
accumulations  against  the  north  pier,  have  at  times  threatened  to  close 
the  entrance  altogetlier  for  the  class  of  vessels  using  it.  A  si>ecial  re- 
port of  these  conditions  was  made  in  Kovember,  1891,  with  the  recom- 
mendation that  the  north  pier  be  extended  as  rapidly  as  practicable  to 
the  15-foot  contour  in  the  lake,  a  distjince  of  some  1,200  feet. 

The  present  projection  of  the  north  pier  beyond  the  shore  line  is  635 
feet,  and  at  the  worst  condition  a  shoal  formed  directly  in  front  of  the 
pier  with  only  7^  feet  on  it. 

The  interior  navigation  has  been  taken  care  of  by  frequent  dredging, 
the  points  giving  most  difficulty  being  where  the  Paw  Paw  River  dis- 
charges into  the  Bent(m  Harbor  Canal,  and  near  the  lower  end  of  the 
so-called  *<  wing  dam,"  where  the  outflow  from  the  St.  Joseph  River  ex- 
pands into  the  harbor  area  proper. 

Both  streams  transport  at  times  large  amounts  of  sediment..  In  the 
case  of  the  Paw  Paw,  a  radical  cure  for  the  recurring  obstruction  can 
be  secured  by  closing  its  present  mouth  in  the  canal  and  cutting  an- 
other through  the  marsh  into  the  head  of  the  harbor  back  of  the  "  wing 
dam."  The  banks  of  the  canal  should  be  j)r()pcrly  revetted  to  protect 
the  narrow  and  thronged  fairway. 
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The  total  expenditures  to  July  1, 1892,  were  $272,831.20  and  for  the 
fiscal  year  $11,692. 

During  the  season  of  1892  extensive  dredging  was  done  inside  the 
barbor,  particularly  above  the  railway  bridge,  where  the  spring  freshets 
had  made  deposits  reducing  the  channel  depth  to  10  feet. 

In  the  fall  the  outer  bar  again  gave  trouble.  On  October  31  the 
^epth  was  11  feet  only.  This  was  deepened,  notwithstanding  the  late 
and  stormy  season,  by  using  every  hour  of  smooth  lake,.working  at 
night  when  practicable.  When  work  was  closed  the  depth  on  the  bar 
was  16  and  inside  not  less  than  13  feet.  The  total  dredged  was 
65,267  cubic  yards. 

Late  in  March,  1893,  it  was  found  that  a  bar  with  but  4  feet  on  it 
blocked  the  canal  at  the  mouth  of  the  Paw  Paw.  This  was  dredged 
down  in  April,  as  also  a  shoal  above  and  through  the  railway  bridge, 
where  the  depth  was  11  feet  only.  From  Aj)ril  1  to  July  1,  1893, 
23,777  cubic  yards  was  removed,  and  the  outer  bar  showed  15  feet  and 
the  interior  navigation  .13,  except  at  the  lower  end  of  the  wing  dam, 
where  the  depth  was  11.7  feet. 

Eepairs  were  made  November,  1892,  of  a  break  in  the  channel  wall 
of  the  old  north  pier,  but  this  portion  of  the  work  is  in  bad  condition 
and  must  be  rebuilt. 

In  December,  1892,  a  contract  was  made  for  350  feet  extension  of  the 
north  pier  and  work  began  in  April  and  has  continued.  Four  cribs 
are  partly  completed  and  one  ready  to  sink. 

The  working  balance  of  $12,000,  July  1, 1893,  is  held  for  the  large 
amount  of  drcSging  required  and  to  make  minor  repairs. 

The  estimates  for  1896  are,  for  850  feet  of  pier,  $85,000;  rebuilding 
part  of  the  old  north  pier,  $5,000;  sheet  piling,  repairs,  and  refilling, 
$11,000.    Total,  with  contingencies,  $111,000. 

July  1, 1892,  balance  unexpended $1, 280. 91 

Amount  appropriated  by  act  approved  J  uly  13,  1892 *60, 000. 00 

61, 280. 91 
>  June  30, 1893,  amount  expended  during  fiscal  year 11,692.00 

July  1, 1893,  balance  unexpended 49,588.91 

July  1,  1893,  outstanding  fiabilities $804.29 

July  1,  1893,  amount  covered  by  uncompleted  contracts 36, 697. 39 

37,501.68 

July  1, 1893,  balance  available 12,087.23 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jiiiin  30, 1895  111,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  2.) 

3.  St  Joseph  Biter  J  Michigan. — The  improvement  in  question  covers 
a  distance  of  25  miles  from  St.  Joseph  to  Berrien  Springs,  and  this 
was  to  be  effected  by  theproject  of  March,  1889,  to  the  extent  of  securing 
3  or  4  feet  depth  by  the  removal  of  snags  and  bowlders,  and  the  building 
of  smaU  wing  dams  of  cheap  construction. 

The  results  have  been  satisfactory  to  the  limited  commerce  interested, 
but  are  not  likely  to  be  permanent  without  further  measures. 

The  allotment  of  $1,000  from  the  appropriation  for  St.  Joseph  Har- 
bor of  July  13, 1892,  was  held  to  await  farther  requirements,  and  at 
the  close  of  the  fiscal  year  the  condition  of  the  navigation  was  such  as 

*$1|000  of  this  sum  is  to  be  expended  on  St.  Joseph  River» 

£170  93 ^ 
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to  call  for  its  oxponditure.  The' amount  will  be  expended  as  here- 
tofore, in  building  rough  wing  dams,  removing  snags,  etc. 

The  total  ex])enditures  to  July  1, 1892,  were  $3,450.27.  No  exx>eudi- 
tures  were  made  during  the  fiscal  year. 

If  the  work  is  to  be  continued,  $2,000  additional  should  be  appropri- 
ated, preferably  independent  of  the  appropriation  for  St.  Joseph  Har- 
bor, which  has  great  need  of  the  full  appropriation  made  for  it. 

July  1,  1892,  balance  unexpended $49.73 

Amount  allotted  under  act  approved  July  13,  1892 1, 000. 00 

1. 049. 73 
July  1, 1893,  balance  unexpended.^ 1,049.73 

(  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895      2, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  3.) 

4.  South  Haven  Harbor,  Michigan, — ^The  harbor  is  at  the  month  of 
Black  Eiver,  a  stream  of  moderate  dimensions,  where  the  original  ex- 
penditure at  private  cost  had  secured  6  or  7  feet,  with  a  width  of  85  feet. 

The  project  of  1866,  modified  in  1869, 1872,  and  1888,  called  for  12 
feet,  with  a  width  of  180  feet  between  piers,  the  improvement  to  ex- 
tend half  a  mile  up  stream  to  the  hightray  bridge. 

The  piers  lack  loO  and  200  feet  of  the  projected  length  and  do  not 
extend  beyond  the  10-foot  contour  in  the  lake,  with  the  16-foot  contour 
300  feet  farther  out.  In  consequence  of  this,  fireqnent  dredging  is  nec- 
essary, both  on  a  recurring  bar  outside  the  piers  and  in  the  river  where 
the  naked  banks  permit  such  a  silt  to  fill  the  channel. 

The  total  expenditure  to  July  1, 1892,  was  $203,872.46,  and  for  the 
fiscal  year,  $6,562.87. 

In  October,  1892,  the  bar  was  dredged  70  feet  wide  and  18  feet  deep, 
and  a  cut  made  inside,  taking  out  a  total  of  9,063  cubic  yards,  but  by 
November  25  all  traces  of  the  work  had  disappeared,  and  but  10  feet 
practicable  depth  remained. 

In  April,  1893,  there  was  but  9  feet  for  a  distance  of  1,300  feet,  but 
the  bar  had  12  feet.  The  dredge  worked  again  in  May,  taking  out 
15,()90  cubic  yards  and  restoring  the  navigation. 

Considerable  repairs  were  made  during  the  year,  rebuilding  old  work, 
refilling,  etc.,  and  this  work  is  still  in  progress. 

The  estiumte  for  1895  is,  for  extending  piers  to  complete  the  existing 
project,  $42,000;  for  general  repairs  and  dredging,  7,000;  which,  with 
contingencies,  makes  $54,000. 

July  1, 1892,  balance  unexpended $3, 127. 56 

Amount  appropriated  by  act  api)roved  July  13,  1892 10, 000. 00 

13,127.65 
June  30,  1893,  amount  expended  during  fiscal  year 6, 562. 87 

July  1,  1893,  balance  unexponded 6,564.68 

July  1,  1893,  outstanding?  liabilities 2,325.64 

July  1,  1893,  balance  available 4,239.04 

C  Amountthat  can  be  profitably  expended  in  fiscal  year  endin;a:  June  30, 1895    54^  OOOl  00 

<  Submitted  in  com])liance  Avith  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  \^m  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  4.) 

5.  Sauf/afvrlx  llarhor,  MlvhUjan, — Tlie  month  of  the  Kalamazoo Biver 
has  a  naiuial  dei)lli  in  ordinary  <'ondition  of  G  or  7  feet,  and  the  project 
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of  1869,  revised  in  1876  and  1882,  proposed'to  deepen  this  to  12  feet  and 
extend  the  entrance  piers  into  the  lake  200  feet  apart.  The  works  have 
never  been  completed  and  are  now  for  the  greater  part  in  a  ruinous 
condition,  while  from  the  immense  accessions  of  sand  from  the  naked 
waste  bordering  the  river  on  the  north  and  the  absence  of  proper  pro- 
tection the  depth  has  not  been  increased  to  exceed  8  feet,  with  10  leet 
as  an  exceptional  and  temporary  feature.  The  river  is  an  outlet  for  a 
considerable  traffic  during  the  fruit  season  even  with  all  its  disadvan- 
tages, but  for  several  years  past  the  Government  aid  has  been  confined 
to  dredging  when  the  navigation  became  entirely  obstructed. 

The  dredge  worked  on  the  bar  and  river  for  four  months  in  1892, 
removing  36,050  cubic  yards ;  but  in  May,  1893,  there  was  again  but  6 
and  5  feet,  and  at  the  urgent  request  of  local  interests  the  dredge  was 
sent  there  again  in  June,  and  is  still  at  work. 

The  total  expenditures  to  July  1, 1892,  were  $139,094.25,  and  for  the 
fiscal  year  $4,076.73. 

The  estimates  for  1895  are  for  partly  rebuilding  the  south  i)ier  to 
save  it  ftom  entire  loss,  $18,000,  and  for  dredging,  $5,000,  which  with 
contingencies  makes  $25,000. 

July  1, 1892,  balance  unexpended $1,344.75 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

6, 344. 75 
June  30, 1893^  amount  expended  during  fiscal  year 4, 076. 73 

July  1,  1893,  balance  unexpended •.      2,268.02 

July  1,  1893,  outstanding  Uabilities 509.33 

July  1, 1893,  balance  available 1,758.69 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 260. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1895   25, 000. 00  * 
Submitted  in  compliance  witli  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  5.) 

6.  Holland  (Black  Lake)  Harbor^  Michigan, — ^The  outlet  from  Holland 
Lake  was  originally  improved  to  about  5  feet  at  local  expense  and  the 
project  of  1866,  amended  in  1873,  1879,  and  1884,  calls  for  a  12-foot  chan- 
nel  between  piers  and  revetments  200  feet  apart. 

To  secure  this  depth  the  piers  have  insufficient  development,  and 
frequent  dredging  is  resorted  to  to  keep  the  harbor  open. 

The  piers  are  respectively  713  and  696  feet  long,  terminating  at 
about  the  10-foot  contour  in  the  lake,  while  the  15foot  contour  is  about 
500  feet  farther  out,  and  the  commercial  interests  of  the  harbor  are 
hampered  by  insufficiency  of  depth. 

August,  1892,  the  draft  was  9  feet,  September  8^  feet,  and  November 
6J  feet.  In  April,  1893,  soundings  showed  but  7  feet  between  the 
piers,  notwithstanding  the  rise  in  the  lake. 

The  entrance  was  dredged  in  April  and  June,  1893,  and  a  cut  50  feet 
wide  and  1,440  feet  long  made  to  18  feet.  The  total  dredged  was 
15,587  cubic  yards,  and  by  July  1  the  navigable  depth  throughout  was 
13  feety  which,  however,  can  not  be  maintained. 

The  total  expenditures  to  July  1, 1892,  were  $272,242.87,  and  for  the 
fiscal  year  $2,377.20. 

The  estinuate  for  1895  is :  For  sheet  piling  to  prevent  seepage  of 
sand,  $7,460,  and  for,  general  rei)airs,  refilling,  etc.,  $6,000,  which  with 
contingencies  makes  $15,000, 
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Jnly  1, 1892,  balance  unexpended $2,371.25 

Amount  appropriated  by  act  approved  J  uly  13,  1892 5, 000. 00 

7,371.25 
June  30,  1893,  amount  expended  during  fiscal  ^  ca  r 2, 377. 20 

July  1,  1893,  balance  unexpended 4, 994. 05 

July  1,1893,  outstanding  liabilities 726.52 

July  1, 1893,  balance  available 4,267.53 

i  Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30,1895    15, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  6.) 

7.  Ghrand  Haven  Harbor,  Michigan. — Grand  Haven,  lying  at  the 
moutli  of  Grand  Eiver,  in  addition  to  its  local  commerce  as  the  ter- 
minal of  the  Detroit,  Grand  Haven  and  Milwaukee  Kailway,  with  which 
a  line  of  trans-lake  steamers  connects,  is  the  principal  harbor  of  refuge 
on  the  coast,  and  with  that  object  was  designed  with  an  entrance 
width  of  400  feet  and  depth  of  18  feet. 

The  mouth  of  the  river  was  originally  improved  by  the  construction 
of  a  railway  pier  on  the  south  side,  and  the  work  was  taken  in  hand  in 
180(3  with  extensions  authorized  in  1880  and  1890. 

Two  great  piers  have  been  buiit,  which,  with  the  shore  revetments, 
are  respectively  3,187  and  5,676  feet  in  length.  The  outer  ends  of  the 
piers  are  abreast  each  other,  a  position  which,  at  Grand  Haven,  experi- 
ence has  shown  to  be  most  advantageous  to  the  navigation.  The 
works  have  secured  very  beneficial  results,  but  there  are  still  two 
matters  of  importance  to  be  attended  to.  One  the  extension  of  the 
piers  to  their  full  length,  of  which  150  feet  on  the  north  and  100  feet 
on  the  south  sida  are  still  lacking.  The  other  is  the  control  of  the 
flying  sand  from  the  enormous  dunes  on  the  north  side  of  tlie  entrance, 
from  which  immense  quantities  of  sand  are  annually  blown  into  the 
river  and,  beiug  'harried  down  by  the  current,  tend  to  maintain  a  bar 
directly  opposite  the  middle  of  the  entrance  and  outside  the  piers. 

These  dunes  were  originally  covered  with  forest^  but  this  was  cut 
down  and  the  surface  left  naked  to  dry  and  move  with  the  wind.  The 
work  of  regulating  them  by  inducing  natural  growth  of  suitable  vege- 
tation is  one  requiring  time  and  shouhl  not  be  deferred,  as  unless  it  is 
done  \\ie^  bar  formation  will  continue,  no  matter  to  what  length  the 
piers  extend. 

It  may  be  noted  that  tliis  sand  movement  constitutes  a  vicious  circle. 
The  sands  carried  to  the  lake  are  then  distributed  and  in  part  driven 
to  the  beach  by  wave  and  wind  action,  tliencc  they  climb  the  dunes, 
and,  overlapping  them,  descend  the  slope  to  the  river  to  be  again 
transported  to  tiie  lake.  With  vegetation  on  the  dunes  this  circula- 
tion would  cease. 

The  total  expenditures  to  July  1, 1892,  were  $604,240.82,  and  for  the 
fiscal  year  $33,959.38. 

The  navigation  has  been  fairly  satisfactory  throughout  the  year,  al- 
though in  March,  1893,  a  prolonged  flood  in  the  river  carried  down  a 
vast  amount  of  sand,  which  reduc^ed  the  entrance  depth  to  less  than  15 
feet.  By  the  end  of  March  the  sand  wave  had  rolled  out  and  the  navi- 
gation iniproved.  By  June  13  there  was  a^ain  17  feet  at  the  entrance, 
with  15.9  feet  on  the  bar  outside. 

The  same  spring  flood  seriously  endangered  a  large  portion  of  the 
curved  revetment  on  the  south  side  of  the  river,  which  regulates  the 
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movcineTit  along  the  bend  in  tlie  river  inside  the  piers.  The  bottom 
was  deeply  scoured,  leaving  much  of  the  front  piling  Avilliont  supjxjrt 
in  the  bottom,  making  necessary  immediate  measures  to  secure  it. 
Arrangements  had  already  been  made  for  extensive  repairs  to  the  work, 
and  these  are  still  in  hand. 

.  The  new  100  by  30  foot  crib  under  contract  was  completed  Septem- 
ber, 1892,  and  in  December  further  contiact  was  made  for  350  feet  of 
north  pier  and  200  feet  of  the  south  pier.  Work  began  in  May,  but 
progress  has  been  slow. 

In  addition  to  completing  the  pier,  extensive  repairs  to  the  old  work 
are  required.  The  estimate  for  1895  is,  to  complete  both  piers,  $35,000; 
to  extend  the  north  revetment  upstream,  $15/^00;  for  rebuilding,  re- 
pairing, refilling,  etc.,  old  work,  $42,000;  for  dredging,  sand  fencing, 
and  shrub  planting,  $12,000;  total,  with  contingencies,  $115,000. 

Jaly  1, 1892, balance  unexpended $20,125.33 

Amount  appropriated  by  act  approved  July  13,  1892 90, 000. 00 

110,125.33 
June  30, 1893,  amount  expended  during  fiscal  year 33, 959. 38 

July  1, 1893,  balance  unexpended 76,165.95 

July  1,1893,  outstanding  liabilities $830.91 

July  1, 1893,  amount  covered  by  uncompleted  contracts 58, 601. 95 

59,432.86 

July  1, 1893,  balance  available 16,733.09 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^5  115, 000. 00 
<  Submitted  in  oompliance  with  requirenieots  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  7.) 

8,  Muslcegon  Harbor j  Michigan. — ^Muskegon  is  the  largest  of  the  in- 
terior lakes  which  are  scattered  along  the  east  shore  of  Lake  Michi- 
gan. The  river  of  the  same  n  ame  discharges  through  it,  and  the  city  of 
Muskegon^  with  a  population  of  over  30,000,  is  built  on  its  shores. 
With  these  advantages,  three  lines  of  railway,  and  numerous  steamers, 
the  harbor  is  an  important  one  and  its  commerce  large. 

The  entrance  was  originally  deepened,  at  private  cost,  to  about  7 
feet.  The  project  of  18CG,  amended  in  18G9, 1873, 1881,  and  1884,  called 
for  a  13-foot  channel  with  an  entrance  width  of  300  feet.  The  revision 
of  1890  was  to  close  a  gap  in  the  north  pier  and  that  of  1892  to  deepen 
the  navagation  to  15  feet,  through  from  lake  to  lake,  and  extend  both 
piers  800  feet.  With  the  increasing  draft  of  lake  vessels,  the  necessity 
becomes  the  greater  to  maintain  a  safe  navigable  depth  at  the  entrances 
to  all  the  important  harbors  if  the  needs  of  commerce  are  to  be  met. 

For  this  purpose  the  piers  must  reach  a  depth  in  the  lake  greater 
than  that  to  be  maintained  between  them,  the  banks  of  the  channel  in- 
side the  piers  should  be  revetted  to  prevent  inflow  of  sand  to  the  chan- 
nel, and  from  time  to  time  dredging  is  necessary  to  remove  shoals  due 
to  drift  from  the  lake  shores  and  bed. 

The  total  expenditures  to  July  1,  1892,  were  $317,796.53. 

The  piers  are  re8i)ectively  1,644  and  1,180  feet  in  length  and  need 
800  feet  to  complete  tiiem,  of  which  250  and  300  feet  are  now  under 
contract,  leaving  550  and  600  feet  to  be  appropriated  for. 

The  expenditures  for  the  fiscal  year  were  $15,567.17. 

The  navigation  has  been  fairly  maintained,  but  at  the  end  of  April, 
1893,  there  was  only  11.8  feet  near  the  entrance,  and  dredging  was  im- 
perative.   The  United  States  plant  being  engaged  elsewhere,  a  con- 
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tractor's  dredge  was  employed,  and,  beginning  work  May  18,  by  June 
30  had  removed  13,855  cubic  yards,  making  a  cut  1,000  feet  long,  75 
feet  wide,  to  a  depth  of  18  feet.  The  work  will  be  completed  early  in 
July. 

Eepairs  to  the  revetments  were  made  October  to  December,  1892, 
and  the  work  should  be  continued. 

During  June,  1893,  three  of  the  contract  cribs  were  sunk  in  place, 
two  on  the  north  and  one  on  the  south  pier,  leaving  three  more  to  be 
placed. 

The  estimate  for  1895  is  for  pier  extension,  to  (Complete  the  project, 
$126,000;  and  for  stone  filling,  sheet  piling,  repairs,  and  dredging, 
$13,520,  which  with  contingencies  makes  $154,000. 

Jnly  1,  1892,  balance  unexpended $11,203.47 

Amount  appropriated  by  act  approved  July  13,  1892 75, 000. 00 

86,203.47 
June  30,  1893,  amount  expended  during  fiscal  year 15, 567. 17 

July  1, 1893,  balance  unexpended 70,636.30 

July  1,  1893,  outstanding  liabilities  ^ $623.50 

July  1,  1893,  amount  covered  by  uncompleted  contracts 64,014. 14 

64,637.64 

July  1,  1893,  balance  available 15,998.66 

Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June  30,18:95 164, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  March  3^  1893. 

(See  Appendix  M  M  8.) 

9,  White  Lake  Harbor^  Michigan. — White  Lake  is  a  broad  a^d  capa- 
cious body  of  water,  tlie  outlet  of  which  was  originally  improved  at 
local  expense  to  about  6  feet. 

The  project  of  1866  is  to  increase  this  to  12  feet,  with  an  entrance 
width  between  piers  and  revetments  of  200  feet.  The  fall  depth  pro- 
ix)sed  has  never  been  attained.  The  piers  lack  200  and  250  feet  respect- 
ively of  the  projected  length,  and  to  reach  the  16-foot  contour  should 
extend  about  as  far  again. 

The  outer  crib  of  the  south  i)ier  has  for  some  years  been  settling 
into  the  lake,  and  a  new  crib  outside  is  required  to  sustain  it.  Large 
amounts  of  sand  pass  around  the  end  of  the  north  pier,  which  termi- 
nates at  about  the  8-foot  contour  in  the  lake,  and  repeated  dredging  is 
needed  to  remove  the  deposits  in  the  entrance.  The  pier  should  be  ex- 
tended to  its  full  length,  but  only  150  feet  is  estimated  for  at  this  time. 

The  expenditures  to  July  1, 1892,  were  $262,914.18,  and  for  the  fiscal 
year,  $9,241.45. 

The  extensive  repairs  to  piers  and  revetments,  begun  in  June,  1892, 
were  continued  until  the  end  of  November,  closing  gaps,refiUing  piers, 
renewing  decking,  sheet  piling  to  prevent  seepage  of  sand  into  the 
channel,  and  rebuilding  rotten  superstructure.  A  considerable  further 
amount  of  repairing  is  needed,  as  some  of  the  work  over  twenty  years 
old  is  approaching  its  limit  of  endurance. 

In  May,  1893,  there  was  but  10.5  feet  in  the  entrance  channel,  and  a 
dredge  will  be  sent  there. 

The  balance  unexpended  July  1, 1893,  is  held  for  necessary  dredging 
and  minor  repairs.  ^ 

The  estimate  for  1895  is  for  150  feet  of  new  north  pier  and  100  feet 
of  new  south  pier,  $28,000;  for  rebuilding  367  feet  of  south  pier  above 
water,  $3,670;  total,  with  contingencies,  $35,000. 
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Jtily  1, 1892,  balance  nnosLpended. $11, 635. 82 

Amount  appropriated  by  act  approved  .J  uly  13,  1802 5, 000. 00 

16,  6a5. 82 
June  30,  1893,  amonnt  expended  daring  fiscal  year 9, 241. 45 

July  1, 1893,  balance  unexpended 7, 394. 37 

July  1, 1893,  outstanding  liabilities 439. 31 

July  1, 1893,  balance  available  ..*...* ^ *   6,955.06 

{Amount  (estimated)  required  for  completion  of  existing  project 43, 225. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1895    35, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  9.) 

10,  Pentwater  Harbor^  Michigan. — Pentwater  is  one  of  the  smaller 
of  the  interior  lakes  along  the  west  Michigan  coiist^  and  its  entrance 
was  originally  a  mere  drain,  later  improved  to  about  4  feet  by  slab 
piers  built  by  private  interests. 

The  project  of  1866,  amended  in  1873  and  1884,  calls  for  12  feet  depth 
between  piers  and  revetments  160  feet  apart.  The  south  pier  still 
lacks  200  feet  of  its  projected  length  and  should  be  completed,  as  the 
outer  ends  of  the  piers  only  reach  the  10-foot  contour  in  t)ie  lake,  and 
the  15-foot  contour  is  400  feet  farther  out.  Meanwhile  the  navigation 
is  kept  at  about  10  feet  by  occasional  dredging. 

The  total  expenditure  to  July  1, 1892,  was  $231,393.89,  and  for  the 
fiscal  year  $973^. 

In  July,  1892,  th<e  channel  depth  had  diminished  to  9  feet  and  was 
restored  in  July  and  August  by  a  cut  40  feet  wide,  15  to  16  feet  deep, 
reaching  from  13  feet  inside  to  deeper  water  at  the  ends  of  the  piers. 
The  material  removed  measured  11,674  cubic  yards.  By  November  the 
entrance  had  again  shoaled  to  10  feet,  but  this  held  during  the  winter 
and  in  May,  1893,  was  11.3  feet,  the  lake  having  risen  a  foot  or  more. 

The  balance  unexpended  July  1,  18^3,  is  reserved  for  necessary 
dredging  and  minor  repairs. 

Much  of  the  older  work  is  badly  dilapidated,  and  especlqilly  the  inner 
revetments  which  are  in  urgent  need  of  repair. 

The  estimate  for  1895  is  for  200  feet  of  south  pier  to  complete  the 
project,  $24,000:  for  rebuilding  and  refilling  with  stone  1,557  feet  of 
old  revetment,  f  15,670;  for  dredging,  $3,000.  making,  with  contingen- 
cies, $45,000, 

July  1, 1892,  balance  unexpended  ...^ .., •  •-••  --^ - r--  --rr    $2,i26.1|l 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

7, 426. 11 
June  30;  1893,  amount  expended  during  fiscal  year 973. 38 

July  1, 1893,  balance  unexpended 6, 452. 73 

July  1, 1893,  outstanding  liabilities 280.13 

July  1,1893,  balance  available 6,172.60 

C  Araountthatcanbeprofitably'expendedinfiHcal  yc.ir  oudiu^  Jiine30, 1895     45,000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  10.) 

11.  iudington  Harbor j  Michigan. — Ludington  is  a  terminal  of  the 
Flint  and  Pere  Marquette^  Railway,  and  steamer  service  is  maintained 
throaghont  the  year,  with  heavy  shipments  of  salt  and  receix)ts  of 
floor  and  wheat. 
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The  inner  harbor  is  Pere  Marquette  Lake,  on  which  the  city  is  built. 
The  natural  outlet  had  about  6  feet  of  water.  The  project  of  1867  called 
for  12  feet,  with  an  entrance  width  between  piers  and  revetments  of 
200*  feet.  In  1885,  the  scope  of  the  project  was  enlarged  in  order  to 
create  a  "harbor  of  refuge"  for  general  lake  commerce,  with  width  of 
400  feet  and  channel  depth  of  18  feet.  In  1890,  however,  local  circum- 
stances indicated  a  preferable  retention  of  the  original  width. 

The  harbor  works,  as  completed  in  1890,  have  a  total  length  of  1,450 
and  2,300  feet,  respectively,  the  south  pier  being  350  feet  the  longer; 
while  generally  in  good  and  eft'ective  condition  much  of  the  older  work 
is  in  need  of  repair. 

With  occasional  dredging  to  remove  deposits  between  the  piers,  a 
satisfactory  navigation  of  from  14  to  16  feet  is  maintained. 

The  total  expenditures  to  July  1, 1892,  were  $349,216.67  and  for  the 
fiscal  year,  $758.44. 

The  channel  depth  continued  at  about  14.5  feet  during  the  season  of 
1892.  In  Kovember,  13.6  feet  was  found,  but  in  June,  1893,  the  least 
channel  depth  was  14.5  feet,  the  lake  having  risen  a  foot. 

The  dredge  began  work  June  25  to  widen  and  deepen  the  fairway 
and  by  July  1  had  taken  out  4,858  cubic  yards. 

The  stone  filling  in  the  outer  portion  of  the  south  pier  having  settled 
considerably,  provision  was  made  for  refilling  it.  The  cribs  are  pro- 
vided with  partly  open  bottoms,  in  order  that  as  erosion  of  the  lake 
bed  may  take  place  from  the  action  of  the  waves  and  currents  the  stone 
ballast  shall  pass  down  and  maintain  the  solidity  of  the  work  upon  the 
aggregate  mass  of  which  its  service  and  security  depend. 

The  estimate  for  1895  is  as  follows:  Eebuilding  two  sections  of  north 
pier,  $8,470,  and  two  sections  of  south  pier,  $13,100;  general  repairs 
and  filling,  $5,000;  dredging,  $4,000;  which,  with  contingencies,  makes 
$34,000. 

July  1,  1892,  balance  unexpended $3,217.53 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

8, 217. 53 
June  30,  1893,  amount  expended  during  fiscal  year 758. 44 

July  1,  1893,  balance  unexpended 7, 459. 09 

July  1,  1893,  outstanding  liabilities 671.58 

July  1,  1893,  balance  available 6,787.61 

Amount  that  can  bo  j)r()fitably  expended  in  fiscal  year  er^d  ing  June  30,'1895    34, 000. 00 
Submitted  in  com])liauce  witli  requirements  oi'  sections  2  of  river  and 
barbor  acts  of  186G  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  11.) 

12.  Manistee  Harbor^  Michigan. — The  commerce  of  Manistee  is  large 
and  is  maintained  throughout  the  year,  the  Flint  and  Pere  Marquette 
Railway  Company  luiving  a  terminal  here,  as  well  as  at  Ludington, 
and  the  salt  and  lumber  shipments  are  heavy. 

Manistee  Kiver  enters  the  lake  of  same  name  and  thence  flows  to 
Lake  Michigan  about  8,000  feet  distant. 

As  originally  deepened  by  lumber  industries,  the  entrance  had  7  or 
8  feet  of  water.  The  project  of  18C7,  revised  in  1871,  1873,  and  1875, 
called  for  12  feet  between  piers  180  feet  apart.  As  again  revised  in 
1890,  the  depth  was  to  be  increased  to  15  feet  and  the  improvement  to 
extend  through  the  river  from  lake  to  lake,  the  natural  depth  being 
from  10  to  11  feet  only.  The  work  was  done  in  1891,  but  in  May,  1892, 
the  river  channel  had  shoaled  to  13  feet,  owing  to  the  narrowness  of 
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the  Btxeain,  the  unprotected  state  of  the  banks,  aud  the  laif^o  number  of 
vessels  passing.  The  act  of  July  18, 1892,  took  cognizance  of  this  and 
provided  that  ftirther  dredging  in  the  river  sliould  be  contingent  on 
proper  bank  protection. 

The  entrance  piers  have  a  length  of  1,251  feet  and  1,129  feet,  respec- 
tively, with  350  feet  of  extension  required  for  each.  Much  of  the  older 
work  is  iu  need  of  repair. 

The  total  expenditures  to  July,  1892.  were  $222,609.31,  and  for  the 
fiscal  year  $9,440.84.  The  outer  north  cribs,  needing  ballast,  were  re- 
filled and  riprapped.  Contract  was  made  December,  1892,  for  350 
feet  of  pier  on  the  north  side  to  complete  it.  The  work  is  in  progress 
aud  will  be  completed  this  season,  the  first  crib  having  been  sunk 
June  23. 

In  May,  1893,  repairs  were  begun  on  the  portions  of  older  work  most 
in  need  of  them,  and  continued  to  the  end  of  the  year,  cutting  down  and 
rebuilding,  overhauling,  filling,  removing  broken  timber  and  closing 
gaps. 

The  navigation  was  fairly  good  during  1892,  but  this  spring  further 
dredging  was  required,  which  was  done  in  May  and  June,  making  a 
cut  60  feet  wide  and  18  feet  deep  for  a  distance  of  980  feet.  Between 
the  piers  a  13-foot  shoal  was  deepened  to  18  feet  with  a  width  of  80 
feet-    The  total  amount  dredged  was  24,970  cubic  yards. 

The  south  pier  should  be  completed  by  building  an  additional  350 
feet  and  the  i^epairs  continued. 

The  estimate  for  1895  is:  To  complete  the  south  pier,  $42,000;  for 
repairs  and  sheet  piling,  $9,300,  and  for  dredging,  $4,000;  total,  with 
contingencies,  $61,000. 

Jaly  ly  1S92,  balance  unexpended $5,330.69 

Amount  appropriated  by  act  approved  July  13, 1892 50, 000. 00 

55, 330. 69 
Jnne  30, 1893,  amount  expended  during  fiscal  year 9, 440. 84 

July  1, 1893,  balance  unexpended 45,889.85 

July  1, 1893,  outstanding  liabilities $1, 472. 02 

July  1,  1893,  amount  covered  by  uncompleted  contracts 29, 863. 34 

31,335.36 

July  1,  1893,  balance  available 14,554.49 

(  Amountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    61, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  12.) 

13.  Harbor  of  refuge  at  Portage  LaJce^  Manistee  County,  Mich. — There 
is  but  one  harbor  of  refnge  on  the  eastern  shore  of  Lake  Michigan, 
that  at  Grand  Haven,  and  another  is  needed  in  the  north  middle 
section  of  the  lake.  Portage  Lake  was  adopted  in  1879  as  a  favorable 
location  and  the  project  of  that  date,  modified  in  1880  and  1881,  pro- 
vided for  an  entrance  depth  of  18  feet  and  width  of  370. 

The  appropriations  made  for  this  purpose  have  been  so  dispropor- 
tionate that  up  practical  result  has  been  attained.  1'he  entrance  is 
choked  with  sand  and  the  half-built  piers  are  almost  in  ruins.  The 
navigable  depth  is  only  irom  7  to  9  feet. 

The  total  expenditures  to  July  1, 1892,  were  $95,055.92,  and  for  the 
fiscal  year,  $1,558.60. 

The  entrance  was  dredged  in  June,  1892,  to  13  feet,  which  gradually 
diminished  to  8|  feet  at  the  end  of  the  season.  June,  1893,  the  depth 
was  8.8  feetb 
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If  the  work  is  to  be  carried  to  completion,  adequate  appropriations 
should  be  made,  and  with  this  object  the  estimate  for  1895  is:  For  ex- 
tending pier,  $55,000;  for  rebuilding  old  pier,  $38,000;  dredging, 
$10,000,  and  minor  items,  $6,400,  making  with  contingencies  $125,000. 

July  1,  1892,  balance  unex])ended $5,444.06 

June  30|  1893,  aniouut  expended  during  fiscal  year 1, 568. 68 

July  1,  1893,  balance  unexpended *:....       3,885.39 

July  1,  1893,  outstanding  liabUities 207.^ 

July  1,  1893,  balance  available 3,678.14 

{Amount  (ostimjltod)  required  for  completion  of  existing  project 167,000.00 
Amount  tbat  can  b('  profitably  expended  in  fiscal  year  ending  J  nne  30, 1895  125, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i66  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  13.) 

14.  Franlx/ort  Harbor^  Michigan. — Lake  Aux  Bees  Scies  formerly 
discharged  into  Lake  Michigan  through  a  channel  of  3  or  4  feet,  and 
the  project  of  186G,  revised  in  1869  and  1879,  called  for  an  entrance 
depth  of  12  feet  and  width  of  2()0  feet. 

The  project  is  not  yet  completed,  and  by  annual  dredging  from  9  to 
11  feet  is  provided.  The  north  pier  lacks  300  feet  of  completion  and 
tlie  south  pier  100  feet,  and  provision  is  needed  for  this,  especially  in 
view  of  the  fact  that  the  Toledo,  Ann  Arbor  and  North  Michigan 
Railway,  having  a  terminal  at  Frankfort,  has  undertaken  a  costly  and 
interesting  experiment  in  ferrying  freight  trains  across  the  lake  to  Ke- 
waunee, a  distance  of  62  miles.  The  two  transfer  boats,  specially  built 
for  the  purpose,  were  put  in  service  in  midwinter,  and  thereafter  made 
regular  trips,  establishing  the  feasibility  of  the  undertaking. 

In  September,  1892,  dredging  began  at  Frankfort^  under  contract, 
and  was  contnmed  until  November  30.  The  quantity  removed  was 
37,106  cubic  yards,  making  a  cut  100  feet  wide  and  16  feet  deep. 

In  April,  1893,  the  depth  was  still  sufficient  for  navigation,  and  the 
contract  was  closed.  Soundings  in  June  showed  a  navigable  depth  of 
16  feet,  indicating  an  unusual  and  unexpected  tendency  to  continuance, 
but  further  dredging  will  no  doubt  be  called  for  during  the  season. 

The  total  expenditures  to  July  1,  1892,  were  $263,511.86  and  for  the 
fiscal  year  $6,595.36. 

The  estimate  for  1895  is :  To  complete  the  piers,  according  to  i)resent 
project,  $40,500;  for  sheet  piling,  repairs,  and  dredging,  $6,000,  which 
with  contingencies  makes  $50,000. 

July  1,  1892,  balance  unexpeuded $4,426.49 

Amount  appropriated  by  act  approved  July  13, 1892 lO,  000. 00 

14, 426. 49 

June  30, 1893,  amount  expended  during  fiscal  year 6, 595. 36 

July  1,  1893,  balance unexpendod 7,8.S1.13 

July  1,  1893,  outBtanding  liabiliticH 13. 00 

July  1,  1893,  balance  available 7^818.13 

Amountthatcan  be  profitably  expended  in  fiscal  yearending  June30, 1895    50, 000.00 
Submitted  in  compliance  with  re<iuirementA  of  secticms  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  14.) 

15,  Charlevoix  Harbor  and  entrance  to  Pin'e  Lake,  Michigan. — ^The 
harbor  of  Charlevoix  i)enetrates  the  peninsula  between  Great  and  Little 
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Traverae  bays,  and  fnmislics  access  to  llound  and  Pine  lakes.  The 
original  entrance  depth,  due  to  the  outflow  from  these  lakes,  was  from 
2  to  6  feet.  The  project  of  1868,  revised  in  1870,  calls  for  12  feet  be- 
tween  piers  100  to  150  feet  apart  at  the  Lake  Michigan  entrance,  and 
the  revetment  of  a  passage  83  feet  in  width  between  Eound  and  Pine 
lakes. 

The  exi)endi tares  to  July  1, 1892,  were  $99,044.24.  The  piers  are  not 
yet  fully  extended,  and  the  navigation  is  irre;;;:ularly  maintained  by 
dredging,  at  from  10  to  11  feet.  The  conditions  this  spring  are  unusu- 
ally good,  due  to  the  rise  in  the  lake  level,  not  less  than  13  feet  of  water 
eAiowing  in  the  channel  axis. 

The  south  pier  needs  completion  by  the  addition  of  100  feet,  and 
much  of  the  older  work  should  be  repaired. 

The  expenditures  for  the  fiscal  year  were  $2,123.67. 

Both  the  channels  were  dredged  in  July,  1892,  the  lower  70  feet  wide 
and  16  feet  deej)  and  the  upper  40  feet  wide  and  13  feet  deep.  The 
material  dredged  measured  14,105  cubic  yards,  which  was  dumped  in 
the  outer  lake. 

With  the  balance  unexpended  July,  1893,  certain  urgent  repairs, 
already  estimated  for,  will  be  made  and  the  channel  dredged  as  shall 
be  required. 

The  estimate  for  1895  is:  For  100  linear  feet  of  south  pier,  to  com- 
plete the  project,  $9,500;  rebuilding  500  feet  of  old  north  pier  and  sheet 
piling  and  strengthening  the  revetments  and  dredging,  $28,500,  mak- 
ing with  contingencies  $42,000. 

Jnly  1,1892,  balance  nnexpeqded $2,.555.76 

Amount  appropriated  by  act  approved  Jnly  13, 1802 10, 000. 00 

12, 555. 76 
June  30^1893,  amount  expended  during  fiscal  ^^car 2,123.67 

Jnly  1, 1893,  balance  unexpended 10, 432. 09 

July  1, 1893,  otttetanding  liabmties 87.89 

Jnly  1,1893,  balance  available 10,.^U4.20 

{Amount  (estimated)  required  for  completion  of  cxlBtinu:  jiroject 73, 500. 00 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  cnui  ng  J  uno  30, 1895    42,  OOO.  00 
Snbmittf!d  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Api>endix  M  M  15.) 

16,  Petoskey  Harhor^  Michigan. — Petoskey  lies  on  the  south  s^iore  of 
Little  Traverse  Bay.  Its  water  front  is  without  anchorage,  and  a  land- 
ing pier  extending  into  the  bay  is  exposed  to  heavy  seas  from  north 
and  northwest  winds.  Pursuant  to  the  act  of  August  11, 1888,  two 
projects  had  been  submitted  for  furnishing  shelter  to  shipping  in  that 
locality,  one  to  construct  a  harbor  in  the  bay  by  means  of  a  pier  pro- 
jecting offshore  from  a  x>oint  westward  of  the  city  and  connecting  with 
a  breakwater  extending  eastwardly  and  covering  the  city  front. 

The  sheltered  area  would  be  about  12  acres  and  vessels  would  lie  in 
gafety  in  any  part  of  it,  including  the  landing  pier. 

The  estimated  cost  of  the  work  was  $170,0(K). 

The  alternative  project  was  to  rebuild  and  extend  the  landing  pier 
itself  with  an  L  or  arm  to  to  the  eastward,  so  that  vessels  could  safely 
lie  in  the  angle.    The  estimated  cost  was  $70,000. 

The  act  of  September  10, 1890,  appropriated  $15,000  toward  the  con- 
struction of  the  breakwater  project,  and  as  the  expenditure  of  this 
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amount  would  accomplish  no  useful  result,  further  action  by  Congress 
was  awaited. 

The  act  of  July  13, 1892,  appropriated  $20,000  more,  but  provided  that 
this  and  the  previous  sum  should  be  expended  on  the  landing  pier  pro- 
ject. 

The  citizens  of  Petoskey  and  the  interests  concerned,  preferring  the 
larger  project,  which  would  be  of  much  greater  value  to  them,  asked  that 
action  be  deferred  until  Congress  could  be  again  memorialized  on  the 
subject.  In  the  case  of  either  project  an  ^ditional  appropriation  of 
$35,000  is  needed ;  if  for  the  landing  pier,  in  order  that  the  entire  work 
could  be  comi)leted  in  one  season,  and  if  for  the  breakwater,  in  order 
that  the  shore  pier,  550  feet  long  and  not  less  than  350  feet  of  the  total 
1,200  feet  of  the  breakwater  proper,  could  be  put  under  one  contract. 

July  1,  1892,  balance  unexpended $15,000.00 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

35,000.00 
June  30, 1893,  amount  expended  during  fiscal  year 219.20 

July  1, 1893,  balance  unexpended 34,780.80 

Amounttliatcanbeprofitably expendodiufiscalyearendiug Juno30, 1895    35, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  16.) 

17.  Cheboygan  Harbor^  Michigan. — Prior  to  improvement,  the  natural 
entrance  depth  into  Cheboygan  Eiver  did  not  exceed  7  feet,  and  the 
project  of  1871  called  for  a  depth  of  13  feet  and  width  of  200  feet, 
extending  to  the  14-foot  contour  in  the  bay.  It  was  also  provided  that 
the  banks  of  the  cut  be  protected  with  pile  piers,  but  as  the  work  pro- 
gressed it  was  found  that  owing  to  tenacious  material  through  which 
the  channel  was  dredged  the  protection  piers  could  be  dispensed  with 
and  their  entire  cost  saved. 

With  the  deepening  of  the  navigation,  too,  the  harbor  rapidly  grew 
into  importance,  and  the  construction  of  extensive  lumber  piers  bor- 
dering the  cut  now  constitutes  solid  revetments  for  nearly  half  its 
length.  Subsequent  modifications  were  made,  until  it  now  calls  for  a 
channel  200  feet  wide  and  15  feet  deep  from  deep  water  in  the  bay  as  far 
as  the  State  Koad  Bridge  across  the  river,  a  total  distance  of  7,200  feet 

fn  November,  1889,  the  project,  so  far  as  the  dredge- work  wa«  con- 
cerned for  the  area  in  question,  was  practically  completed,  leaving  a 
balance  of  $18,000  standing  to  the  credit  of  the  work,  the  expenditure 
of  which  was  deferred  until  such  time  as  the  deterioration  of  the  chan- 
nel depths  should  necessitate  further  dredging,  and  the  construction 
of  the  protection  piers  should  be  shown  to  be  desirable. 

In  October,  1892,  the  channel  depths,  from  natural  causes,  in  combi- 
nation with  the  low  stage  of  the  lake,  had  diminished  to  12  feet,  and 
the  officer  in  charge  recommended  that  in  lieu  simply  of  restoring  the 
lo-foot  navigation  the  channel  be  dredged  to  aftbrd  18  feet,  which 
would  not  be  in  excess  of  the  requirements  of  the  lake  commerce. 

The  total  expenditures  to  July  1,  1892,  were  $129,702.32. 

July  1 ,  1892,  balance  unexpeuded $18, 327. 73 

Jiiue  30,  1893,  amount  expended  during  fiscal  year 130. 05 

July  1,  1893,  balance  unexpended 18, 197.68 

(See  Apx>endix  M  M  17.) 
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18.  Thunder  Bay  Harbor^  Michigan, — ^Thundcir  Bay  is  an  open  road- 
stead, and  the  "harbor''  is,  in  eftWit,  the  nioutli  of  the  river  of  tlie  same 
name  whei'e  the  city  of  Alpena  has  b(^en  built. 

Outside  the  mouth  of  the  river,  the  original  depth  was  6  to  8  feet 
only,  but  both  entrance  and  river  channel  were  deei)ened  at  local  cost 
to  12  feet,  prior  to  the  undertaking  of  the  improvement  by  the  United 
States. 

The  original  project  for  the  improvement  was  adopted  in  187(>  and 
provided  for  an  entrance*  channel  from  the  bay  into  the  river  of  navi- 
gable width  and  not  less  than  13  feet  depth.  This  was  subsequently 
increased  to  14  feet. 

By  1884  the  entrance  channel  hud  been  made,  but  as  was  then  stated 
the  depth  could  not  be  regarded  as  permanent  and  would  require  atten- 
tion from  time  to  time  in  the  future. 

In  1889  the  project  was  enlarged  to  ])rovide  for  16  feet,  and  the  en- 
trance was  accordingly  redredged  to  14  feet  with  a  width  of  250  feet 
and.  a  beginning  made  on  deepening  it  to  16  feet,  in  order  that  the  ad- 
ditional depth  made  in  the  river  could  be  carried  through  the  entrance. 

The  total  expenditures  to  July  1, 1892,  were  $22,337.70.  No  specific 
appropriation  for  the  entrance  was  made  in  the  river  and  harbor  act  of 
July  13,  1892,  but  the  deepening  of  the  channel  across  the  bar  to  16 
feet  under  the  general  project  of  1889  will  be  continued  under  the  con- 
tract of  October  1, 1892,  with  H.  W.  Hubbell  &  Co. 

As  Thunder  Bay  river  and  harbor  designate  practically  the  same  lo- 
cality, "Alpena  Harbor^,  an  appropriation  of  J5i5,000  for  the  fiscal  year 
1895  is  asked  under  that  title  for  the  maintenance  of  the  navigation. 

July  1,1992,  balance  unexpended $823.63 

July  1,  1893,  balance  unexpended 823.63 

July  1, 1893,  aitionnt  covered  by  uncompleted  contracts 823. 63 

(See  Appendix  M  M  18.) 

19.  Alpena  Harbor  (Thunder  Bay  River) ^  Michigan. — Thunder  Bay 
Biver  and  Thunder  Bay  Harbor  are  practically  the  same  locality,  both 
being  the  harbor  of  Alpena,  although  at  times  separate  appropriations 
have  been  made  under  the  two  designations. 

A  brief  history  of  the  work  is  given  under  the  head  of  Thunder  Bay 
Harbor. 

Prior  to  improvement  by  the  United  States  the  entrance  and  lower 
portion  of  the  river  had  been  deepened  to  12  feet  at  local  cost.  The 
original  project  of  1876  called  for  a  depth  of  13  feet,  which  was  later 
increased  to  14  feet,  and  in  1889  the  project  was  enlarged  to  secure  16 
feet,  and  to  extend  the  improvement  a  mile  up  stream  to  the  milldam 
with  widths  diminishing  from  100  feet  at  the  mouth  to  50  feet  at  the 
upper  limit. 

The  project  has  practically  been  completed,  although  the  dredging 
at  the  upper  end  was  terminated  at  seven-eighths  of  a  mile  by  en- 
countering rock  in  the  bed  of  the  stream.  The  total  expenditures  to 
July  1,  1892,  wei-e  $8,720.30,  and  for  the  fiscal  year,  $1,838.67. 

Contract  was  made  October,  1892,  with  H.  W.  Hubbell  &  Co.,  to 
deepen  the  channel  across  the  bar  at  the  entrance  to  16  feet  and  for 
such  width  as  the  fiinds  wiU  admit. 

As  the  channel  depth  and  width,  both  at  the  entrance  and  inside 
the  mouth,  are  likely  to  deteriorate  in  time  from  the  action  of  current 
and  sea  and  the  movement  of  vessels,  an  appropriation  of  $5^000  for 


382         REPORT   OF   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

the  maintenance  of  the  navigation  is  estimated  for  1895,  under  the 
common  title  "Alpena  Harbor.'' 

July  1,  1892,  balance  nnexponded $1, 279. 70 

Amount  appropriated  by  act  approved  July  13^  1892 10, 000. 00 

11,279.70 
June  30,  1893,  amount  expended  during  fiscal  year 1, 838. 67 

July  1,  1893,  balance  unexpended 9,441.03 

July  1,1893,  outstanding  liabilities $38.24 

July  1,  1893,  amount  covered  by  uncompleted  contracts 4, 396. 37 

4,434.61 

July  1, 1893,  balance  available 5,006.42 

Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30,1895      5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  19.) 

20.  Saginaw  River j  Michigan. — ^Tlie  Saginaw  Eiver  with  its  tribataries 
drains  a  territory  of  some  5,800  square  miles  and  discharges  northward 
into  Saginaw  Bay.  The  river  proper  has  a  length  of  about  22  miles^ 
at  which  distance  from  the  mouth  tlie  two  main  afSuents,  the  Titiba- 
wassee  and  Shiawassee  unite  to  form  the  main  stream.  The  region  lias 
been  enormously  productive,  especially  of  lumber  and  salt.  The  im- 
portant cities  of  East  and  West  Saginaw  are  built  at  the  upper  end  of 
the  river,  and  Bay  City  and  smaller  places  farther  down.  The  popu- 
lation and  industries  of  the  valley  are  large  and  the  commerce  extensive. 
The  river  has  a  large  volume  and  at  times  a  strong  current. 

Prior  to  improvement  the  entrance  was  obstructed  by  an  extensive 
bar  in  Saginaw  Bay  about  a  mile  from  shore  and  a  half  a  mile  across 
between  the  10-foot  contours,  with  a  minimum  depth  of  9  feet. 

Between  the  mouth  and  Bay  City,  a  distance  of  5  miles,  the  depth 
varied  from  15  to  30  feet.  Thence  to  the  head  of  the  river  the  previJl- 
ing  depth  was  from  12  to  20  feet,  but  with  several  bars  with  7  feet  only 
obstructing  the  channel  find  the  division  of  the  current  by  islands  at 
certain  points  impairing  its  effect  in  maintaining  the  depth. 

There  was  thus  a  natural  capacity  for  a  12-foot  navigation  and  the 
original  project  of  18G6,  at  which  time  the  improvement  was  begun, 
adopted  this  as  a  channel  datum. 

In  1882  a  revision  called  for  14  feet  from  the  bay  to  Bay  City  and 
tlience  upward  12  feet  with  a  uniform  width  of  200  feet.  As  the  im- 
provement progressed  various  additions  to  and  modifictitious  of  the 
l)r()ject  were  made,  in  es|)e(5ial  the  construction  and  extension  of  heavy 
training  walls  with  lighter  revetnients  opi>osite  them  to  regidate  the 
current  at  Carrollton  and  at  the  head  of  Crow  Island. 

The  work  as  so  far  completed  has  been  attended  with  entirely  satis- 
factory results  to  navigation,  but  the  construction  of  dredged  channels 
in  a  silt-bearing  stream  of  such  volume  as  the  Saginaw,  draining  an 
extensive  alluvial  region  in  process  of  conversion  from  forest  to  farm 
and  subject  to  freshets  of  great  force  and  duraticm,  involves  charges 
very  considerable  in  their  total,  (juite  other  than  those  that  could  prop- 
erly be  included  in  tlie  original  estimate  of  cost.  The  maintenance  of 
su<'h  a  navigation  involves  expenditures,  both  while  the  work  is  in 
progress  and  subse<^uently,  not  properly  chargeable  to  the  coustructioii 
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account  and  while  these  additional  snms  are  of  necessity  paid  ont  of 
the  appropriations  made  they  should  not  be  charged  against  the 
estimates. 

In  the  case  of  the  Saginaw,  the  work  has  been  in  hand  since  180G, 
and  the  officer  in  charge  estimates  that  lor  tlie  22  miles  of  navigation, 
an  annual  expenditure  of  $5,000  would  be  a  moderate  allowance  for  the 
cost  of  maintenance,  and  according  to  this  computation  a  large  sum  has 
been  paid,  in  the  last  twenty-six  years  for  recurring  and  incidental 
charges  not  included  in  the  estimates  for  construction,  of  which  it  is 
computed  there  still  remains  some  010,000  cubic  yards  to  be  disi)osed  of 
in  order  to  complete  the  project. 

The  total  expenditures  to  July  1, 1892,  were  $555,132.31  and  for  the 
fiscal  year,  $33,479.58. 

Under  the  appropriation  of  $100,000  in  the  act  of  July  13, 1802,  work 
was  carried  on  as  follows: 

1.  On  the  bar  outside  the  entrance.  A  contract  in  force  at  the  be- 
ginning of  the  fiscal  year  was  continued  to  July  12,  and  terminated. 
A  new  contract  was  made  in  October,  1892,  under  which  work  began 
May  29, 1893,  and  is  still  in  progress.  A  snpplementary  contract,  dated 
June  26,  provides  for  deepening  the  bar  to  10  feet  instead  of  14  feet, 
in  order  that  the  entrance  depth,  where  vessels  are  ex])<)sed  to  the  rise 
and  fall  of  the  sea,  should  be  equivalent  to  the  14  feet  provided  in  the 
smooth  water  in  the  river. 

At  the  close  of  the  year  15,728  cubic  yards  had  been  dredged,  and 
fair  progress  made. 

2.  The  Essexville  Bar.  The  1891  contractors  who  had  been  en- 
gaged on  the  bar  in  July,  1892,  on  the  12th  moved  to  Essexville  Bar 
and  worked  until  the  21st.  Anew  contract  was  made  in  October,  1892, 
and  two  dredges  were  employed  to  November  20,  when  the  plant  was 
laid  up  for  the  winter.  Work  was  resumed  with  one  dredge  April  22, 
and  completed  May  27.  The  total  removed  was  43,371  cubic  yards, 
making  a  channel  200  feet  wide  with  a  depth  of  14  feet. 

3.  In  October  and  November,  1892. 18,020  cubic  yards  was  dredged 
from  the  west  channel  at  West  Bay  City,  making  a  serviceable  naviga- 
tion of  12  feet  depth  by  50  feet  in  width. 

4.  A  small  amount  of  work  was  done  on  Melbourne  Bar  in  Novem- 
ber, 1892,  and  continued  in  April,  1893,  and  a  channel  100  feet  wide 
by  12  feet  deep  would  have  been  completed  had  not  one  of  the  two 
dredges  engaged  on  the  work  been  run  into  and  sunk  on  June  12. 
Seventeen  thousand  two  hundred  and  eighty-seven  cubic  yards  was 
taken  out.  A  cut  700  feet  long  is  needed  to  complete  the  work  as  at 
present  i>rovided  for. 

In  June,  1893,  5,410  cubic  yards  was  taken  out  from  the  New  York 
Works  Bar,  where  a  channel  12  feet  deep  is  to  be  made  and  of  such 
width  by  successive  cuts  as  the  allotment  will  permit. 

In  February,  1893,  attention  having  been  called  to  the  development 
of  a  shoal  in  the  vicinity  of  the  Mc'Ewen  Mill,  Bay  City,  examinations 
were  made  through  the  ice.  The  soundings  showed  that  with  any 
increase  the  shoal  would  require  attention,  but  thus  far  the  good  stage 
of  river  and  increased  general  lake  level  has  obviated  the  necessity  for 
the  present. 

Eenewed  examinations  will  be  made  of  the  localities  under  treatment 
and  of  such  others  as  shall  be  indicated  as  in  need  of  observation. 

The  sum  of  $150,000  can  be  profitably  exi^cnded  iji  continuance  of  the 
general  improvement  of  the  river. 
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July  1,  1892,  balance  unexpended $12,617.G9 

Amount  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

112,617.69 
June  30,  1893,  amount  expended  during  fiscal  year 33, 479, 5§ 

July  1,  1893,  balance  unexpended 79, 138.  U 

July  1,  1893,  outstanding  liabilities $585. 43 

July  1,  1893,  amount  covered  by  uncompleted  contracts 59,317.32 

59,902.75 

July  1,  1893,  balance  available 19,235.36 

C  Amount  that  can  be  profitably  expended  iufiscal  year  ending  June  30,1895  150, 000. 00 
<  Submitted  in  compliance  with  re([uiroment8  of  sections  2  of  river  and 
1^     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1^3. 

(See  Appendix  M  M  20.) 

21.  Harbor  of  refuge  at  Sand  Beachj  Lake  HxiroUy  Michigan. — ^The 
harbor  of  refugee  at  Sand  Beacli  is  the  only  place  of  shelter  accessible 
to  the  general  commerce  of  the  lakes  in  the  vicinity  of  Pointe  aux 
Barques,  Lake  Huron,  an  exposed  and  stormy  locality  with  no  harbor 
or  safe  anchorage  for  a  stretch  of  80  miles  along  a  rocky  and  dangerous 
coast. 

The  harbor  was  projected  in  187C  at  an  estimated  cost  of  $1,155,000 
and  practi(;ally  completed  in  1885  at  a  cost  of  about  $975,000,  although 
much  excavation  is  still  needed  within  the  basin.  The  works  are  built 
in  the  open  lake  in  a  curvature  of  the  shore  line  and  furnish  shelter 
from  north,  northeast,  and  east,  the  land  sheltering  from  west  and 
south.  From  southeast  the  harbor  is  exposed  in  part,  but  in  this  por- 
tion the  outside  depth  is  10  feet  and  less  and  the  seas  can  not  enter 
with  any  force.  The  entrances  are  from  the  north  with  a  width  of  300 
feet,  and  from  the  east  with  a  width  of  600  feet. 

The  piers  are  detached  and  three  in  number,  the  west  pier  1,500  feet 
long  facing  about  north  by  east,  the  main  pier  4,672  feet  long  facing 
northeast;  and  the  south  pier  1,956  feet  long  facing  east.  The  area 
inclosed  having  12  feet  depth  and  over  is  300  acres,  but  Avith  15  feet 
only  half  this,  and  with  21  feet  90  acres  only.  The  north  enti*anceis 
seriously  obstructed  with  foul,  rocky  bottom,  and  is  therefore  used  hardly 
at  all.  The  main  entrance  is  freer,  but  has  rocky  shoals  bordering  it  on 
the  south  side  both  in  the  lake  and  in  the  harbor,  and  the  21  feet  area 
inside  should  be  greatly  enlarged  in  order  that  deep  vessels  plunging 
in  a  heavy  sea  sliould  be  in  no  danger  of  striking  the  rocky  bottom. 

Much  of  the  timber  work  of  the  piers  is  now  well  advanced  in  age  and 
in  need  of  extensive  repairs,  for  whic^h  purpose  it  is  desirable  to  main- 
tain an  adequate  working  balance  in  hand  in  order  that  a  casualty  to  the 
works  should  not  from  lack  of  means  to  amend  it  become  a  disaster. 

Probably  no  other  single  work  on  the  lakes  has  the  peculiar  relation 
in  value  to  general  commerce.  Without  local  commerce  it  is  at  times 
thronged  with  vessels  seeking  shelter,  and  the  statistics  show  the  num- 
ber and  tonnage  annually  availing  themselves  in  increasing  measure  of 
its  protection,  and  its  total  cost  has  been  inconsiderable  in  comparison 
with  the  advaiitiigos  gained  by  shipping. 

Contract  was  made  with  Dunbar  &  Sullivan  March  27,  1893,  for 
dredging  the  rocky  bottom  near  the  entrance,  to  the  authorized  amount 
of  $60,000,  and  repairs  estimated  to  cost  $20,000  have  also  been  pro- 
vided for.  The  dredging  work  began  June  30  and  is  in  progress;  the 
general  repairs  will  be  made  during  the  present  season. 

There  is  at  the  end  of  the  fiscal  year  a  balance  of  about  $100,000  to 
the  credit  of  the  harbor  free  of  present  outstanding  obligations,  but 
current  expenses  and  minor  repairs,  amounting  on  the  average  to 
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flOyOOO  i>er  aimnm,  must  be  paid  out  of  this  sum;  extensive  repairs  to 
the  works  and  enlargement  of  the  deei)er  areas  are  required,  and  there 
should  always  be  an  adequate  sum  on  hand  to  meet  emergencies. 
An  appropriation  of  980,000  is  therefore  asked  fur  the  year  1895. 

Jnly  1, 1892,  balance  unexpended $44, 237. 83 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

194, 237. 83 
June  30, 1893,  amount  expended  during  fiscal  year 13,424.15 

July  1, 1893,  balance  unexpended ^ 180,813.68 

July  1,  1893,  outstanding  liabilities '. $1,081.37 

July  1, 1893,  amount  covered  by  uncompleted  contracts 67, 784. 16 

68,865.53 

July  1, 1893,  balance  available 111,948.15 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    80, 000. 00 
<  Submitted  in  oompliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  M  M  21.) 

JS2.  Black  River  at  Port  HuroUy  Michigan. — Black  Eiver  discharges 
into  the  St.  Glair  Eiver  through  the  city  of  Port  Huron,  near  the  foot 
of  Lake  Huron,  and  is  an  important  winter  harbor  for  vessels  owned  at 
Port  Huron  and  elsewhere. 

Prior  to  improyement  the  lower  one  and  a  half  miles  from  the  mouth 
to  the  Grand  Trunk  Bailway  Bridge  had  a  navigable  depth  of  10  feet, 
with  occasional  bars  with  ^  or  9  feet  only.  The  improvement  of  the 
river  was  begun  in  1890  on  the  basis  of  a  project  calling  for  16  feet, 
with  a  width  at  the  entrance  of  160  feet,  diminishing  to  75  feet  at  the 
upper  limit.  The  cost  of  the  work  was  estimated  at  $75,000.  Dredg- 
ing began  in  the  spring  of  1891  and  was  continued,  with  suspension 
during  the  winter,  to  August  31,  1892.  On  June  30, 1892,  a  distance 
had  been  covered  of  some  6,200  feet,  with  a  width  of  75  feet  in  the  lower 
part  and  50  feet  above. 

When  the  contract  was  closed,  August  31,  the  entire  distance  to  the 
Orand  Trunk  Eailway  Bridge  had  been  covered,  but  the  full  width  had 
not  yet  been  attained. 

A  new  contract  was  made  under  the  act  of  July  13,  1892,  but  the 
contractors  lost  their  plant  on  Lake  Erie  while  en  route  to  Port  Huron 
in  October,  1892,  and  being  unable  to  secure  other  plant  the  contract 
was  annulled  for  failure  to  begin  as  specified,  viz.  May  1, 1893.  The 
work  was  again  advertised  and  a  new  contract  made,  which  is  to  go 
into  effect  July  1, 1893. 

The  total  expenditures  to  July  1, 1892,  were  $10,625.50,  and  for  the 
fiscal  year  $14,374.35.  The  current  appropriation  will  probably  suffice 
to  complete  the  project  as  prescribed,  but  the  dredged  channel  in  so 
narrow  a  stream  can  not  maintain  its  depth,  and  an  estimate  of  $5,000 
for  maintenance  is  made  for  1895. 

July  1, 1892,  balance  onezpended $14,374.50 

Amount  appropriated  by  act  approved  Jnly  13,  1892 10, 000. 00 

24, 374. 50 
June  30, 1893,  amoant  expended  daring  fiscal  year 14, 374. 35 

Jnly  1,  1893,  balance  unexpended 10,000.15 

Jnly  1,  1893,  outstanding  liabUitiee $417.11 

Jnly  1. 1893,  amoant  covered  by  uncompleted  contracts 8, 500. 00 

8, 917. 11 


^uly  1,  1893,  balance  available l,0&3.Ot 

BNO  93— r^25 
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'  Amonnt  (estimated)  required,  for  completion  of  existing  project $40, 000. 00 

Amountthat  can  beprohtably  expended  in  tiscal  year  endine  June  30, 1895      5^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  22.) 

23.  Mouth  of  Black  River ^  Michigan, — In  the  St.  Clair  Ei  ver,  opposite 
Port  Huron  and  overlapping  the  month  of  Black  River,  is  an  extensive 
shoal  called  the  "  Middle  Ground,"  which  occupies  two-thirds  of  the 
river  width  and  borders  the  main  channel  which  curves  sharply  around 
its  eastern  limit.  The  reduction  of  the  shoal  is  imx)ortant  both  to  per- 
mit access  to  the  Port  Huron  frontage  and  the  mouth  of  Black  Kiver, 
and  to  relieve  the  general  navigation  from  the  danger  due  to  the  deep 
curvature  in  the  channel  and  the  powerful  current  of  the  river. 

The  shoal  was  dredged  under  appropriations  made  in  1872,  1873, 
1874, 1875,  and  1878  to  15  feet  at  a  period  when  the  general  navigation 
was  regulated  by  the  depth  on  the  St.  Glair  Flats,  which  was  then  13 
feet. 

Further  examination  was  made  in  1886  and  project  adopted  to  re- 
dredge  and  deepen  it  to  Jl6  feet,  and  this  work  has  been  completed  dur- 
ing the  fiscal  year,  with  the  addition  of  increasing  the  depth  to  18  feet 
for  a  limited  area  on  the  eastern  border  of  the  shoal  immediately  adja- 
cent to  the  main  channel. 

The  shoal  is  derived  from  erosion  of  the  banks  and  bed  of  the  St. 
Clair  below  Port  Huron  by  the  powerful  current  of  the  river,  reaching 
at  times  7  miles  per  hour,  and  from  detritus  brought  down  in  freshets 
by  Black  Eiver,  which  discharges  across  the  shoal.  The  entire  area  is 
reported  as  deepened  to  16  feet,  which,  however,  does  not  meet  the 
present  requirements  of  general  lake  navigation,  and  the  shoal  will  no 
doubt  reform,  as  the  causes  that  produced  it  are  still  in  fall  operation. 

The  total  expenditures  to  July  1, 1892,  were  $76,958.70,  and  for  the 
fiscal  year  $9,541.30. 

An  appropriation  of  $10,000  to  provide  for  maintenance  will  be 
needed  for  fiscal  year  1895. 

July  1,  1892,  balance  unexpended $192.72 

Amouut  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

10, 192. 72 
June  30,  1893,  amount  expended  during  fiscal  year 9, 541 .  30 

July  1, 1893,  balance  unexpended 651. 42 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    10,000.00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  M  M  23.) 

24.  Clinton  River j  Michigan. — The  natural  capacity  of  Clinton  River 
is  from  10  to  8  feet,  with  several  bars  and  bends  obstructing  the  navi- 
gation, but  the  entrance  is  across  a  flat  with  3  or  4  feet  only  at  the 
shallowest  point  and  the  10-foot  contour  half  a  mile  from  shore.  In 
1870  an  entrance  channel  was  dredged  2,700  feet  long,  100  feet  wide, 
and  9  feet  deep,  but  later  filled  again. 

In  1880  a  project  for  the  general  improvement  of  the  river  was  made 
to  extend  to  Mount  Clemens,  8  miles  up,  theciiannel  to  be  deepened  to 
8  feet  and  the  bends  straightened  and  held  by  dikes,  the  entrance  to 
be  deepened  to  9  feet  and  protected  by  a  i)ile  dike  extending  off  shore 
to  the  10-foot  contour.    The  total  cost  of  the  project  as  amended  and 


M 


Eally  approval  in  1889  was  $32,926,  on  tlio  basis  of  a  continnons  proB- 
itioQ  of  tbe  work  to  coiiitiletion. 

The  river  work  proper  has  been  completed,  ita  coat  being  enhiinced 
by  much  additional  dredging  due  to  the  prolonging  of  the  work  over 
several  eeaaons,  involving  charge  for  maintonance,  not  included  in  the 
original  estimate. 

The  permanent  improvement  of  the  entrance  is  yet  to  be  made.  A 
brush  mattress,  covered  with  atone,  was  laid  in  1882  for  about  half  the 
whole  length  of  the  protection  dike.  For  the  maintenance  of  an 
entrance  channel  pending  coiiatruction  of  the  i>ermanent  works,  re- 
peated dredging  was  required  that  vessels  miglit  have  access  to  the 
river,  and  the  succesBive  approj)riationB  made  have  been  depleted  by 
charges  of  this  kind,  with  the  effect  of  postponing  the  building  of  the 
dike. 

The  appropriation  of  $8,.564  in  the  act  of  July  13,  1892,  completed 
the  appropriation  of  the  original  estimate  for  construction. 

The  expenditiire«  to  July  1, 1892,  were  $61,398.i8,  and  for  the  fiscal 
year  $1,336.58. 

Contract  was  made  in  October,  1892,  for  two  sections  of  pile  dike  in 
training  wall,  aggregating  1,220  feet  in  length.  The  contractor  began 
work  May  20, 1S93,  and  had  completed  tlie  pile  driving  by  July  1, 1893. 

Jnly  1,  1893,  bnlnncti  unexpeiidod f  101. 53 

Amoant  spiiropriated  by  uvt  approved  July  13.  1832 8, 5ftl.  00 

8.Snf..51i 
June  30,  1893,  Bmonnt  expended  dnring  Sacal  year 1, 1138, 58 

Jnly  1,  1893.  bnl.iiice  nnexpended 7,328.94 

July  I.  i8!iS,  (.HlBtBiiilini!  linliihties $120.00 

Julv  1,  1893,  amount  uove  red  by  unciii  op  luted  con  trat'ta fi.  453. 01 

B,n73.01 

July  1,  1893,  balBtipeavnilsblfl TM.  93 

(See  Appendix  M  M  34.) 

33.  Rouge  Elver,  Michigan. — Koiige  River  is  a  small  stream  entering 

etroit  Biver  at  the  southwestern  limits  of  tlie  city  of  Detroit.     It  has 

good  natural  capacity  with  nearly  uniform  depths  of  1 0  to  12  feet,  and 
width  ofl76feet. 

The  vicinity  of  Detroit,  and  the  establishment  of  important  iiidua- 
tritis  on  its  banks,  gives  the  navigation  a  certain  commercial  value, 
»nd  the  project  adopted  for  its  improvement  in  1887  provides  for  dredg- 
ing to  a  depth  of  10  feet,  with  widths  varying  from  240  feet  at  the  en- 
trance ftom  the  Detroit  River  to  70  feet  at  the  upper  limit  below  the 
Wabash  Railway  Bridge,  a  distance  of  about  1.5,000  feet. 

With  the  $20,000  appropriated  by  the  river  and  harbor  a^ts  of 
18SS  and  1890,  the  dredging  was  caiTied  about  13,000  feet  upstream, 
leaving  some  1,800  feet  to  be  gone  over  between  the  two  railway 
bridges  at  the  upper  end,  witli  considerable  widening  to  be  done  in 
the  lower  reaches. 

Under  the  appropriation  of  $11,690,  made  in  the  act  of  July  13, 1892, 
the  woik  was  completed  as  projected,  and  some  of  the  earlier  cuts  re- 
■  re.dged,  leaving  a  small  balance  to  the  vredit  of  the  work. 

The  dredged  channel,  in  a  narrow  stream  with  soft  bed  and  banks, 

ID  not  maintain  its  depth  or  width. 

Tlie  total  amount  expended  to  July  1, 1893,  was  $19,860.83,  and  lior 

le  fiscal  year  $10,405.96. 
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Jnly  1, 1892,  balance  unexpended $133.17 

Amoant  appropriated  by  act  approved  July  13,  1892 11, 690. 00 

11, 823. 17 
June  30,  1893,  amount  expended  during  fiscal  year 10, 405. 96 

July  1,  1893,  balance  unexpended 1,417.21 

July  1,  1893,  outstanding  liabilities 10.25 

July  1,  1893,  balance  available , 1,406.96 

(See  Appendix  M  M  25.) 

J26.  Turning  basin  in  Rouge  River^  Michigan. — ^The  act  of  July  13, 
1892,  appropriated  $5,000  for  purchase  of  site  and  be^ning  constmc- 
tiou  of  a  turning  basin  in  the  Rouge  Eiver.  No  action  has  yet  bc^n 
taken,  as  it  has  not  yet  been  found  practicable  to  acquire  the  area  esti- 
mated for  within  the  appropriation.  A  winding  basin  is  needed  in  so 
narrow  a  stream  as  the  Eouge,  at  a  distance  &om  its  mouth,  and  the 
matter  will  be  further  investigated. 

Amount  appropriated  by  act  approved  July  13,  1892 $5, 000. 00 

July  1,  1893,  balance  unexpended 5,000.00 

(See  Appendix  M  M  26.) 

EXAMINATIONS    MADE    IN    COMPLIANCE    WITH    BIVEB   AND    HABBOB 

ACT  APPROVED  JULY  13,   1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
a<5t  of  July  13, 1892,  were  made  by  the  local  engineer,  M^.  William 
Ludlow,  Corps  of  Engineers,  and  reports  thereon  submitted  through 
the  division  engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers: 

1.  Hammond  Bay,  Lalce  HuroUj  at  the  mouth  of  Ocqueoo  Biverj  Michi- 
gan.— ^Maj.  Ludlow  submitted  report  of  examination  under  date  of 
November  10,  1892.  It  is  his  opinion  and  that  of  the  division  engineer, 
concurred  in  by  this  offlice,  that  the  locality  is  not  at  this  time  worthy 
of  improvement  by  the  United  States.  The  report  was  transmitted  to 
Congress  and  printed  as  House  Ex.  Doc.  No.  76,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  M  M  27.) 

^.  Sebewaing  River,  Saginaw  Bay,  Michigan. — Maj.  Ludlow  submitted 
report  of  examination  under  date  of  January  27, 1893.  It  is  his  opin- 
ion and  that  of  the  division  engineer,  concurred  in  by  this  office,  that 
the  river  is  worthy  of  a  moderate  degree  of  improvement  by  the  Gen- 
eral Government.  No  survey  is  necessary  for  preparation  of  project 
and  estimate  of  cost  of  improvement.  The  report  was  transmitted  to 
Congress  and  printed  as  House  Ex.  Doc.  No.  237,  Fifty-second  Con- 
gress, second  session.    (See  also  Appendix  M  M  28.) 

3.  Fine  River  at  St.  Clair  City,  Mich. — Maj.  Ludlow  submitted  re- 
port of  examination  under  date  of  January  27, 1893.  It  is  his  opin- 
ion and  that  of  the  division  engineer,  concurred  in  by  this  office,  that 
the  locality  is  worthy  of  improvement  by  the  General  Government  to 
a  limited  extent.  No  survey  is  necessary  for  preparation  of  project 
and  estimate  of  cost  of  improvement.  The  report  was  transmitted  to 
Congress  and  printed  as  House  Ex.  Doc.  No.  235,  Fifty-second  Con- 
gress, second  session.    (See  also  Appendix  M  M  29.) 

4.  Belle  River,  Marine  City,  Mich.,  from  its  mouth  to  Broadway 
Street  Bridge. — Maj.  Ludlow  submitted  report  of  preliminary  examina- 
tion under  date  of  January  27,  1893.  It  is  his  opinion  and  that  of  the 
division  engineer,  concurred  in  by  this  office,  that  the  locality  is  worthy 
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)pf  improvement  by  the  General  Government  to  a  limited  extent.  The 
coKt  of  a  survey  for  preparation  of  projetit  and  eRtiraate  of  coat  nf  im- 
provement is  estimated  at  |600.  The  report  was  transmitted  to  Con- 
gress and  printed  as  lioiise  Ex.  Doc.  No.  234,  Fifty-second  Congresa, 
second  session.    (See  also  Appendix  M  M  30.) 

IMPBOVBMENT  OF  WATERS  CONiraCTINO  THE  GEKAT  LAKES. 

These  works  were  in  t lie  charpe  of  Ool.  O.  M.  Poe,  Corps  of  Engineers, 
having  under  bis  immediate  orders  Lient.  Charles  S.  SichS,  Corps  of 
Engineers,  the  entire  vear,  and  Lient,  W.  L.  Sibert,  Cori>s  of  Engineers, 
since  AnguHt  28, 18y2. 

1.  Ship  channel  connecting  the  vatera  of  the  Great  IjoJccs,  betireen 
Chicago,  Duluth,  and  Buffalo, — Before  improvements  were  comtnenced 
under  the  project  for  tliis  worlc  the  available  depth  for  navigation  in 
the  conneetiug  waters  of  the  Great  Lakes  was  aboat  16  feet. 

The  present  project,  submitted  to  Congress  in  pursuance  of  pro- 
visions of  the  act  of  September  19, 1890,  and  adopted  by  aet  of  July  13, 
1892,  contemplates  the  excavation  of  a.  ship  channel  Laving  a  navigable 
depth  of  20  feet  in  the  shallows  of  the  connecting  waters  of  the  Great 
LaJies  between  Chicago,  Dolnth,  and  Buffalo,  at  an  estimated  cost  of 
•3,340,000. 

The  work  is  divided  into  eight  sections,aocordingtolocality,  and  the 
following  channels  are  to  be  excavated: 

Section  1.  A  channel  21  feet  deep  and  300  feet  wide  at  Bound  Inland 
Bhoals,  St.  Marys  River. 

Section  2.  A  channel  21  feet  deep  and  300  feet  wide  in  Little  Mnd 
Lake,  St.  Marys  Hiver,  between  the  lower  end  of  Sugar  Island  and  the 
lower  end  of  the  "Dark  Hole." 

Section  3.  A  channel  21  feet  deep  and  30O  feet  wide  through  a  reef 
in  St.  Marys  River,  abreast  of  Sailors  Encampment  Island. 

Section  4.  A  channel  21  feet  deep  and  300  feet  wide  through  a  shoal 
in  Mud  Lake,  St.  Marys  Kiver,  IJ  miles  below  Sailors  Eucampment 
Island. 

Section  5.  A  channel  21  feet  deep  and  2,400  feet  wide  at  the  foot  of 
Lake  Huron. 

Section  6.  A  channel  20  feet  deep  from  deep  water  in  St.  Clair  River 
through  St.  Clair  Flats  Canal  to  deep  water  in  Lake  St.  Clair,  with  a 
width  above  St.  Clair  Flats  Canal  not  greater  than  (i50  feet;  thence 
gradually  narrowing  to  the  canal ;  thence  for  the  full  width  of  the  canal 
for  its  entire  length;  thence  gradually  widening  to  a  width  of  800  feet 
at  deep  water  in  Lake  St.  Clair. 

Section  7.  A  channel  20  feet  deep  and  800  feet  wide  through  Grossc- 
point  Flats,  Lake  St.  Clair,  Michigan. 

Section  8.  A  channel  21  feet  deep  and  800  feet  wide  through  the  bar 
at  the  mouth  of  Detroit  River. 

To  obtain  a  navigable  depth  of  20  feet,  a  depth  of  21  feet  is  required 
where  the  excavation  is  through  solid  rock  or  through  shoals  infested 
with  bowlders;  a  depth  of  20  feet  where  the  cut  is  through  soft  material. 

Contracts  for  the  excavations  specilied  above  are  in  force,  and  if  no 
failure  occnrs  in  the  appropriations  the  contract  time  for  the  comple- 
tion of  the  specified  channels  is  November  30, 1895. 

Work  was  begun  under  contract  at  the  eight  lAcalities  named  during 

[ay  and  June,  1893.  The  exoavatiou  has  not  advanced  far  enough  to 
^e  any  increased  depth  or  width  available  for  navigation. 
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To  pay  the  various  employes  and  contractors  $200,000  will  be  required 
for  the  fiscal  year  ending  June  30, 1896. 

Amoant  appropriated  by  act  approved  July  13,  1892 $375, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1893 875, 000. 00 

1,250,000.00 
June  30, 1893^  amount  expended  during  fiscal  year 23, 236. 40 

July  1,  1893,  balance  unexpended 1,226,763.60 

July  1,  1893,  outstanding  liabilities $3,035.54 

July  1,  1893,  amount  covered  by  uncompleted  contracts..  1, 292, 964. 03 

1,295,999.57 


I  Amount  (ec^tlmated)  required  for  completion  of  existing  project 2, 090, 000.  Ou 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1895 200,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  N  1.) 

2.  Operating  and,  care  of  St  Marys  Falls  Canal^  Miehiga/n. — During 
the  fiscal  year  the  canal  was  open  to  navigation  220  days.  It  was 
closed  for  the  winter  December  6, 1892,  and  opened  May  1, 1803;  12,160 
vessels,  etc.,  aggregating  10,226,971  registered  tons,  and  carrying 
10,846,404  tons  of  freight  and  23,919  passengers,  passed  through  the 
canal  in  5,611  lockages. 

The  staple  articles  transported  were  2,771,667  tons  oi  coal,  73,606 
tons  of  copper,  5,627,778  barrels  of  flour,  40,059,960  bushels  of  wheat, 
2,446,159  bushels  of  grain  other  than  wheat,  4,668,807  tons  iit>n  ore, 
620,531,000  feet  B.  M.  of  lumber,  47,176  tons  building  stone,  and  371,350 
tons  of  miscellaneous  or  unclassified  freight. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $41,828.07. 

(See  Appendix  N  N  2.) 

3.  8t  Marys  River  at  the  FallSy  Michigan. — ^The  project  for  obtain- 
ing a  navigable  channel  of  16  feet  depth  betweeen  lakes  Superior  and 
Huron  hiul  been  barely  completed  when  the  demands  of  commerce  so 
enormously  increased  that  the  work  of  obtaining  a  depth  of  20  feet 
throughout  was  undertaken  with  the  full  sanction  of  both  legislative 
and  executive  authority. 

A  necessary  part  of  the  project  is  the  construction  of  a  new  lock  upon 
the  site  of  the  old  State  locks,  to  have  a  length  of  800  feet  between 
gates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the  miter 
sills,  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be  deep- 
ened to  correspond.  The  estimate  cost  of  this  enlargement  of  the 
canal  system  is  $4,738,805,  for  the  details  of  which  see  pp.  2220  et  seq. 
of  the  Annual  Keport  of  the  Chief  of  Engineers  for  1887. 

The  cofterdam  surrroundii  i  g  the  lock  pit  is  in  excellent  condition.  The 
pier  in  front  of  Fort  Brady  is  completed.  The  filling  behind  this  pier 
is  completed  so  far  as  is  necessary  at  present.  The  work  on  the  ma- 
sonry of  the  lock  is  progressing  at  about  the  rate  required  in  the  con- 
tract. The  anchorages  are  nearly  all  in  place  and  about  half  the 
snubbing  hooks  are  in  position.  The  valves  and  valve  frames  have 
been  delivered.  Contracts  have  been  entered  into  for  constructing  the 
lock  floor,  culverts,  breast  walls,  and  miter  sills,  and  for  furnishing  and 
placing  in  position  the  turbine-power  plant.  Designs  and  drawings  for 
the  gates  have  been  completed  and  the  specifications  prepared  and 
approved.    Designs  and  drawings  for  the  pumping  plant  havebeea 
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made  and  the  specifications  drawn.  The  designs  and  drawings  for  the 
operating  machinery  are  well  advanced. 

The  rate  of  progress  on  the  work  of  deepening  the  canal  prism  is  not 
as  great  as  that  called  for  in  the  specifications. 

A  contract  has  been  entered  into  for  widening  the  channel  at  the 
*'  Elbow,''  Lake  George,  St.  Marys  River. 

Three  hundred  thousand  dollars  will  be  necessary  for  expenditures 
during  the  fiscal  year  ending  June  30, 1895. 

July  1,  1892,  balance  unexpended $1,931,923.25 

Amount  appropriaiied  by  sundry  civil  act  approved  March  3,  1893 1, 230, 000. 00 

3, 161, 923. 25 
Jane  30, 1893,  amount  expended  during  fiscal  year 624, 464. 42 

July  1,  1893,  balance  unftx]>ended 2,537,458.83 

July  1,  1893,  outstanding  liabilities $102,761.88 

July  1, 1893,  amount  covered  by  uncompleted  contracts. .  1, 193, 679. 06 

1,296,440.94 

July  1, 1893,  balance  available -. 1,241,017.89 


f  Amount  (estimated)  required  for  completion  of  existing  project 783, 805. 00 

I  Amount  tliat  can  beprotitably  expended  in  fiscal  year  ending  June  30, 

i      1895 300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^     harbor  acts  of  18iS6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  N  N  3.) 

4,  Hay  Lake  Channel^  8t  Marys  BiveVy  Michigan. — Before  improvements 
were  commenced  the  channel  through  Hay  Lake  was  restricted  in  depth 
at  Sugar  Island  Eapids  and  at  Middle  Neebish.  At  these  two  places 
a  maximum  draft  of  but  8  or  9  feet  could  be  carried  if  a  very  irregular 
course  was  taken,  and  practically  vessels  drawing  more  than  6  feet  of 
water  would  not  attempt  the  passage.  In  addition  to  the  places  above 
mentioned  there  were  some  shoals  in  Hay  Lake  requiring  removal  to 
make  the  channel  available  for  vessels  navigating  St.  Marys  Eiver. 

The  original  estimates  for  this  improvement  were  based  upon  a  pro- 
ject for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present 
navigable  channel  of  St.  Marys  Eiver  at  Sugar  Island  Eapids  (about 
2J  miles  below  the  canal),  through  these  into  Hay  Lake,  and  then  by 
way  of  Middle  Neebish,  rejoining  the  present  navigable  channel  at  the 
foot  of  Sugar  Island,  thus  saving  a  distance  of  11  miles  and  obtaining 
a  route  which  can  be  so  marked  by  lights  as  to  be  navigable  at  night, 
a  condition  impracticable  with  the  present  channel,  except  by  the  use 
of  many  lights. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
subsequently  modified  to  incre^ase  the  navigable  depth  to  20  feet,  the 
estimated  cost  being  $2,659,115,  subject  to  change,  however,  in  case 
unexpected  difficulties  are  developed  during  the  progress  of  the  work. 

Prior  to  the  beginning  of  work  under  the  contracts  now  in  force, 
611,907.17  cubic  yards,  bank  measure,  had  been  excavated  from  the 
channel. 

Under  the  six  contracts  for  excavation  now  in  force,  a  total  of 
2,650,461  cubic  yards,  bank  measure,  has  been  removed,  of  which 
1,526,982  cubic  yards  was  removed  during  the  fiscal  year.  The  total 
so  far  removed  is  in  excess  of  that  required  by  the  specifications  at  the 
end  of  the  fiscal  year  ending  June  30, 1893,  by  40,461  cubic  yards. 

To  pay  the  various  Government  employes  and  contractors,  $150,000 
will  be  required  for  the  fiscal  year  ending  June  30, 1895. 
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JnlyL  1^02.  baUat:e  iui«xp«a«ie4 $565,325.56 

Amocmi  Appn>pri:kCed  by  ra&drv  civil  at.*c  approred  Augmmt  3.  1889.. 115,000.00 

AmoaxLC  ;^ppropri;kfied.  hy  mmiij  etvil  aisc  appcvrcd  Ifaick  3^  18S8 235,000.00 

905.325.56 
June 30.  ISS8,  unoont  expended  dnziii^  ifaical  j«ar 345,357.34 

JmlTl.  L?flC.  balance  anexpeiided 559,968.22 

July  L  IrtiCJ.  oatttthnding  liability «44. 00^07 

Jul  J  I,  l^r&i.  amoan^  eorered  bv  an«;i>inpl«ced  eoacncto 236^010.33 

280,018.40 

Jaly  1.  1S93.  balance  aT;uLible 279,949.82 

(Amoant  .  «>CLni;At«ni    rei4aLrv«l  tor  oi>ni[il«*tioii  of  existing  project ^44, 115. 00 
Amount  that  can  be  proacabLy  expended  in  dscai  year  ending  J  line  30. 18SJ6  150, 000. 00 
Submitted  in  compliance  with  net)^aiiemeata  of  aectioos  2  of  rirer  and 
harbor  acts  of  12>66  and  1;^6T  and  of  snndzy  ciTil  ael  4if  Maich  3^  1888. 

(See  Appendix  N  N  4.) 

5.  St.  Clair  Flats  Canals  Micki^m. — ^The  present  project  for  the  im- 
proTement  of  the  canal  contemplates  driving  a  double  row  of  sheet 
piling  to  a  depth  of  26  feet  along  the  channel  lace  of  each  dike,  dredg- 
ing the  area  between  the  dikes  to  a  depth  of  20  feet,  continoing  the 
channel  above  and  below  the  canal  to  the  same  depth  in  river  and  lake 
and  reboilding  the  decayed  portions  of  the  timber  saperstmctore.  It 
was  considered  sufficient  to  obtain  a  depth  of  18  feet  and  to  postpone 
obtaining  a  depth  of  20  feet  until  the  general  project  for  a  continuous 
depth  of  20  feet  along  the  entire  water  route  shall  have  reached  a  more 
advanced  stage.  The  estimated  cost  of  obtaining  these  two  depths  is 
as  follows: 

For  18  feet $966,00a00 

For  20  feet 513^569.40 

On  June  30, 1892,  the  pile  revetment  along  the  channel  face  of  each 
dike  was  completed  and  a  channel  18  feet  in  clear  depth  extended  ttom 
the  18-foot  curve  in  St^  Clair  Biver,  about  900  feet  above  the  canal,  for 
the  full  width  of  the  canal  (about  300  feet),  and  throughout  its  entire 
length :  thence  gradually  widening  to  380  feet  in  a  distance  of  300  feet 
below  the  canal,  thence  with  a  width  of  380  feet  for  a  further  distance 
of  2,400  feet. 

Dredging  was  continued  during  the  fiscal  year  until  July  15,  1892. 

On  June  30,  1893,  a  channel  18  feet  in  depth  extended  from  the 
18- foot  curve  in  St.  Glair  Biver,  about  900  feet  above  the  canal,  for  the 
full  width  of  the  canal  (about  300  feet),  and  throughout  the  entire 
length ;  thence  gradually  widening  to  380  feet  at  a  distance  of  300  feet 
billow  the  canal;  thence  with  a  width  of  380  feet  a  further  distance  of 
3,:WK)  feet. 

That  i>(>rtion  of  the  general  project  calling  for  a  depth  of  20  ffeet  in 
th(*  canal  and  the  approaches  has  been  provided  for  in  the  river  and 
harbor  act  of  July  13,  1892,  for  ^'ship  channel  connecting  the  waters 
of  the  (Jreat  Lak(^s  between  Chicago,  Duluth,  and  Buffalo." 

'J'hc  ])\\e  revetment  along  the  channel  face  of  the  dikes  having  been 
(U)inph'led,  the  reliuilding  of  the  decayed  portions  of  the  timber  super- 
Htru(;turc  conHtituti^rt  the  work  yet  to  be  done. 

ThiH  tiinb(»r  Ikw  been  in  place  some  twenty-five  years  and  is  in  very 
bwl  condition.  The  amount  necensary  to  rebuild  the  timber  super- 
structure iH  (*Htimat4Ml  to  be  not  less  than  $120,000;  and  this  entire 
amount  can  be  profitably  ex[)onded  during  the  fiscal  year  ending  June 
30,  1895.    The  ncci^HHity  for  this  work  is  very  urgent. 
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V  1. 1802,  balnnce  uueipendod $15,W9. 10 

""   "'SS,  umoiiuteipendoddiiriiiij;  fiscal  your 10,  ■Ittl,  96 

Biy  1,  1893,  buliiDoe  Rnuiiieuiled 4.5gT.  U 

t  (I'nti mated)  reqwirod  for  coiniiletionot'djtistini!  iinijoct l!«i,  250.  (K) 

ttbiiti^)mlMpr()tttalil,vex[ien<l«<linfiHCftIy<>arun<IiiiKJnne30,lH^->  11)0,  DUO.  UO 
\  Siilitiiitlod  in  coiupliuucB  with  requiruineuts  of  mii-tionfi  2  of  river  and 
harlHiT  aoU  uf  18tI6  nod  18&T  uud  of  HUiiiIry  dvil  nut  of  Mnrch  3,  ISVi. 
(See  Appendix  N  N  5.) 

6.  Operating  and  cure  of  St.  Clair  FlatJi  Canal,  Michigan — Tlie  cnnal 
IE  in  the  immediate  cliarge  of  a  custodian,  who  reports  any  violatiuus 
of  caual  regalatious,  aud  also  acts  as  inspector  whenever  work  is  in 
prosrress. 

l>urinp  the  spring  of  1883  the  damage  done  to  the  east  dike  hy  the 
Steamer  PAi7((p  Minek  was  repaired,  and  work  of  repairing  the  dam- 
age done  to  dikes  by  storms  wa^  begun.  The  cost  of  this  work  was 
« 147.95. 

During  the  fiscal  year  ending  Jnne  30,  1893,  the  ordinary  current  ex- 
penses of  operating  and  care  of  the  canal,  such  as  salary  of  custo- 
dian, trimming  willows,  etc.,  exclusive  of  the  amount  named  above, 
was  12,527.98. 

{See  Appendix  N  H  6.) 

7.  Grosuf^oint  Channel,  Michigan — Between  the  lower  end  of  St., 
Clair  Fists  and  the  deep  water  of  Detroit  River,  the  only  known  ob- 
etrnctiou  to  navigation  is  the  large  shoal  off  tirossepoint,  known  as 
Grosscpoint  Flats.  At  ordinary  stages  of  water  vessels  drawing  16 
feet  cau  cross  this  obstruction,  but  tv hen  the  water  is  as  low  as  it  has 
been  during  the  last  few  years  vessels  drawing  more  than  15  feet  can 
pass  only  with  great  care  and  difficnlty. 

The  nver  and  harbor  act  of  August  11, 1888,  appropriated  JT5,0tM) 
for  "improving  St.  Clair  Flats  Ship  Canal,  •  ■  •  all  or  any  iK>r- 
tion  of  which  may,  in  the  discretion  of  the  engineer,  be  expended  in 
dredging  Grosse  Pointe  Channel."  The  sum  of  45,000  was  consequently 
reserved  from  this  appropriation  tor  the  rentoval  of  any  small  and 
veil  detined  obstruction  that  might  bo  found  at  Grossepoint,  as  well  as 
for  making  such  surveys  as  might  be  necessary  before  making  a 
definite  project.  A  small  shoal  was  removed  in  July,  1889,  but  no 
more  such  obstructions  have  since  been  found. 

Grossepoint  Channel  forms  part  of  the  "ship  channel  connecting 
the  waters  of  the  Great  Lakes  between  Chicago,  Dnluth  and  Buffalo," 
which  is  provided  for  in  the  river  and  harbor  act  of  July  13, 1892,  and 
all  infoniiatioD  aud  estimates  couceruiug  the  work  at  this  point  will  be 
found  in  the  report  for  last-named  work. 

Jnlv  1,  l«i»3,  bnUtice  iiii«xpei>dud *3,844.05 

July  1,  1893,  lialanco  utiuxpeuded 3,844.(6 

(See  Appendix  N  N  7.) 

K(.  Detroit  Birer,  Michigan. — Originally  the  channel  at  Lime  Kiln 
jssiDg,  Detroit  Kiver,  could  not  be  depended  njxin  for  umie  than  13 
t  of  water,  the  ordinary  depth  being  much  aflected  by  the  dii-ection 
oi  the  wind.  As  originally  projectetl  in  1874,  the  improvement  at  this 
point  was  to  consist  of  a  curved  channel  300  Iteet  wide,  with  a  uniform 
depth  of  20  feet;  and  the  original  estimate  whs  based  upon  this 
project. 

*  In  1883  it  was  wisely  determined  to  so  modify  the  proje<;t  as  to 
ire  a  straight  chtuinel,  the  least  width  of  which  should  be  300  feet, 
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with  a  somewhat  greater  width  at  each  end,  utilizing  the  work  ah'eady 
done. 

In  1886  this  was  further  modified  to  the  end  that  the  width  of  the 
channel  should  be  increased  to  400  feet  by  removing  an  additional  100 
feet  from  the  western  (American)  side;  and  in  1888  a  further  additional 
width  of  40  feet  on  the  western  side  was  authorized,  as  the  lowest  bid 
under  the  final  appropriation  was  so  low  that  the  money  available  was 
sufficient  to  pay  tor  the  increased  excavation. 

The  440-foot  channel  was  completed  during  the  fiscal  year  ending 
June  30, 1891,  at  a  cost  of  but  little  more  than  half  the  estimate  for 
the  400-foot  channel. 

The  present  project  for  improving  Detroit  River  contemplates  the 
removal  of  such  shoals  bet  ween.  Detroit,  Mich.,  and  Lake  Erie  as  ob- 
struct navigation. 

The  only  work  done  during  the  fiscal  year  ending  June  30,  1893,  has 
been  the  ascertaining  of  the  location  and  extent  of  the  obstructions 
between  Ballards  Keef  and  the  head  of  Lime  Kiln  Grossing. 

The  obstructions  found,  consisting  of  bed  rock  and  bowlders,  are 
more  serious  and  extended  than  was  supposed;  and,  since  nearly 
25,000,000  tons  of  freight  pass  through  this  river  each  year,  these 
obstructions  should  all  be  removed,  cost  what  it  may. 

The  estimate  for  obtaining  a  channel  20  feet  deep  and  800  feet  wide 
from  the  head  of  Ballards  Eeef  to  the  head  of  Lime  Kiln  Crossing  is 
$180,000,  of  which  $28,744.95  is  available,  from  appropriation  umde 
under  previous  estimate,  leaving  $151,255.05  to  be  appropriated,  all 
of  which  will  be  required  during  the  fiscal  year  ending  June  30, 1895. 

July  1,  1892,  balance  unexpended..... $938.89 

Amount  appropriated  by  act  approved  July  13,  1892 30, 000. 00 


■^r- 


30, 928.  ^9 
June  30,  1893,  amount  expended  during  fiscal  year 1, 760. 


July  1,  1893,  balance  unexpended 29,108.20 

July  1,  1893,  outstanding  liabilities 418.25 

July  1,  1893,  balance  available 28,744.95 

{Amount  (estimated)  required  for  completion  of  existing  project 151, 255. 05 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 181)5  151, 255.  CO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  N  N  8.) 


INVESTIGATION  OF  BAFT-TOWINa  ON  THE  GREAT  LAKES  AND  THEIB 
CONNECTING   WATERS,    IN    COl 
APPROVED  FEBRUARY  3,  1893. 


CONNECTING  WATERS,   IN   COMPLIANCE    WITH   JOINT    RESOLUTION 


Under  the  provisions  of  joint  resolution  approved  February  3,  1893, 
a  Board,  consisting  of  Col.  O.  M.  Foe,  Maj.  Charles  E,  L.  B.  Davis, 
aiMi  Maj.  Clinton  B.  Sears,  Corps  of  Engineers,  was  by  authority  of 
the  Secretary  of  War  constituted  by  Special  Orders  No.  7,  Ueadquar- 
ters.  Corps  of  Engineers,  February  23,  1893,  "  to  investigate  the  sub- 
ject of  raft-towing  on  the  great  lakes  and  their  connecting  waters,  and 
to  rei>ort  to  Congress  as  to  what  restrictions,  if  any,  should  be  placed 
upon  the  size  and  manner  of  constructing  and  towing  rafts  upon  said 
Great  Lakes  and  their  connecting  waters.'^  The  report  of  the  Board 
will  be  submitted  when  received. 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  ON   LAKE   ERIE    WEST    OP 

ERIE,  PENNSYLVANIA. 

This  district  was  in  tlie  charge  of  Lieut.  Col.  Jared  A.  Smith,  Corps  of 
Engineers,  with  Lieut.  William  V.  Judson,  Corps  of  Engineers,  under 
his  immediate  orders  to  February  10,  1893. 

1.  Monroe  Harbor^  Michigan. — This  harbor  is  in  the  Eaisin  River, 
the  piers  being  at  the  mouth  of  the  dredged  canal  which  now  forms 
part  of  the  river,  and  the  wharves  being  about  two  and  a  half  mi]es 
above. 

Improvements  were  commenced  in  1835  upon  a  plan  devised  in  1834 
to  cut  a  canal  through  the  low  marshy  point  which  separated  the  river 
from  the  lake.  The  canal  is  4,000  long,  100 feet  wide,  and  was  dredged 
to  a  depth  of  10  feet.  The  sides  of  the  canal  are  protected  by  a  sheet 
piling  supported  by  ordinary  piles  and  waling  pieces.  The  mouth  of 
the  river  at  entrance  to  canal  is  protected  by  piers  extending  into  the 
lake. 

A  project  for  repairs  of  piers  and  canal  revetment  was  adopted  in 
1886,  the  cost  then  being  estimated  at  $20,000.  In  1891  the  estimate 
was  amended  to  $26,000. 

The  total  amount  expended  upon  the  improvement  from  1836  to 
June  30,  1892,  was  $225,615.27. 

The  channel  in  general  has  a  depth  of  not  less  than  9  feet  to  the 
wharves  at  Monroe.  The  revetment  and  piers  are  badly  decayed,  and 
storms  in  the  spring  of  1893  tore  away  considerable  of  the  superstruc- 
ture of  the  north  pier. 

The  appropriation  of  $10,000  made  by  act  of  July  13, 1892,  will  be 
expended  in  making  necessary  repairs  to  north  pier. 

A  survey  of  the  harbor  was  made  in  October,  189  i,  and  the  channel 
was  found  in  such  condition  that  no  dredging  is  required  at  present. 

The  work  of  repair  was  commenced  early  in  June  by  hired  labor  and 
purchase  of  materials  in  open  market,  that  being  the  most  advantageous 
and  economical  method  for  the  United  States. 

Amonnt  appropriated  by  act  approved  July  13,  1892 $10, 000. 00 

June  30, 1893,  amoant  expended  during  fiscal  year 307. 28 

Jnly  1, 1893,  balance  unexpended 9,692.72 

July  1,1893,  outstanding  liabilities 2,262.55 

Julyl,  1893,  balance  available 7,430.17 

'Amount  (estimated)  required  for  completion  of  existing  project  (repairs)     16, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  euding  June  30, 1895    16, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1£^3. 

(See  Appendix  O  O  1.) 

2.  Toledo  Harbor  J  Ohio. — The  original  project  for  improving  this  har- 
bor was  adopted  in  1806,  pursuant  to  the  act  of  June  23, 186G,  appro- 
priating $20,000  for  the  improvement.  The  project  provided  for  improv- 
ing the  old  channel  through  Maumee  Bay  by  dredging  to  a  depth  of  12 
feet  and  width  of  200  feet.  This  was  amended  fi*om  time  to  time,  until 
the  old  channel  had  a  least  depth  of  15.5  feet. 

In  1887  a  project  was  adopted,  in  compliance  with  previous  acts  of 
Congress,  for  a  straight  channel  through  Maumee  Bay,  200  feet  wide  at 
the  bottom  and  17  feet  deep,  referred  to  the  mean  level  of  the  lake. 
The  line  was  so  located  as  to  utilize  the  old  channel  as  far  as  possible. 
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The  estimated  cost  of  the  last  project  was  $1,875,000.  The  total 
amount  appropriated  and  expended  for  old  channel  to  Jnne  30, 1892, 
was  $724,332.61. 

As  a  result  the  channel  has  been  dredged  as  originally  planned,  save 
a  single  cut  25  feet  wide  and  2,400  feet  long  in  outer  section,  and  a  cut 
30  feet,  wide  and  1,300  feet  long  in  turn-out  division.  The  channel,  how- 
ever, filled  so  that  the  average  depth  was  but  16.6  feet. 

The  officer  in  charge  of  the  improvement  recommended  that  but  one- 
half  of  the  last  appropriation  of  $200,000  be  expended  in  dredging  the 
straight  channel  because  that  amount  would  complete  the  original 
dredging  of  straight  channel  and  would  redredge  a  part  which  had 
filled;  it  was  also  recommended  that  a  dredge,  scows,  and  tug  be  pur- 
chased and  that  the  balance  of  the  appropriation  be  used  to  ox)erate  the 
dredge,  to  maintain  depths  in  the  straight  channd,  and  to  extend  the 
removal  of  shoal  in  old  channel,  and  extending  improvement  up  the 
M aumee  River. 

These  recommendations  were  approved.  Surveys  of  straight  chan- 
nel were  made  in  the  autumn  of  1892  and  spring  of  1803. 

After  advertising  three  times  for  proposals,  a  contract  was  awarded 
in  December,  1892,  for  dredging  in  straight  channel.  Dredging  was 
commenced  early  in  the  spring,  and  will  be  continued  until  the  contract 
is  completed. 

The  (channel  in  turn-out  section  has  been  completed  and  good  pro- 
gress has  been  made  elsewhere.  The  straight  channel  is  regularly 
navigated  by  day,  but  is  not  well  lighted,  so  that  navigation  by  night 
is  difficult.  It  has  been  found  necessary  to  widen  the  outer  section  to 
300  feet.  It  is  proposed  to  expend  the  next  appropriation  in  widening 
the  channel  in  outer  section,  in  maintaining  depth  throughout^  and  in 
strengthening  pile  protection  in  turn-out. 

Old  channel, 

July  1,  1802,  balance  nil  expended $476.37 

June  30,  1893,  amount  expended  during  fiscal  year 476.37 

Straight  channel. 

July  1,  1892,  balance  unexpended 1.^,  458. 50 

Amount  appropriated  by  act  apjiroved  J  uly  13,  1892 200,  UOO.  00 

215,458.50 
June  30, 1893,  amount  expended  during  fiscal  year 20, 485. 95 

July  1, 1893,  balance  unexpended 194,972.65 

July  1,1893,  outstanding  liabilities $6,605.89 

July  1, 1893,  amount  covered  by  uncompleted  contracts 89, 750. 34 

96,856.28 

July  1,  1893,  balance  available 98,616.32 


'Amount  (estimated)  required  for  completion  of  existing  project 1, 200, 000. 00 

Amowit  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1S95 ." 300,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  2.) 

3,  Port  Clinton  Harbor ^  Ohio, — In  1870  the  channel  at  the  entrance 
to  this  harbor  was  narrow  and  intricate^  with  a  depth  of  oidy  5  feet. 
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Tlie  present  project,  ndoiited  iu  1875,  pi-ovidea  for  a  jiile  revetment 

"from  the  north  shore  of  tbe  Portiige  Itiver,  opposite  the  town,  flfiT  feet 

into  the  lake,  aud  two  pile  piertt  liOO  feet  apart,  of  ac  aggregiite  length 

of  4,100  feet,  extending  to  the  depth  of  10  feet  in  the  hike,  with  a 

view  of  maintaining  a  depth  of  9  feet  between  tbein. 

The  total  expendittireB  to  Juno  30,  1802,  amounted  to  $I>6,00U. 

As  a  result  the  east  and  west  piers  have  been  extended  to  within 
120  I'eet  aud  480  feet  of  comi»]etion,  respectively. 

Tbe  act  of  July  13,  1892,  appropriated  $10,000  for  imtiroviog  this 
harbor,  with  a  condition  that  *1,200  of  the  amount  be  paid  to  Charles 
Roose,  of  Oak  Harbor,  Ohio,  in  full  satisfatstion  for  the  necessary  i>or- 
tion  of  the  sand  beaeh  adjoining  the  inner  end  of  thu  west  revetment. 
The  land  ha.s  been  surveyed  and  deeds  made  out  iti  complete  form,  but 
the  payment  has  not  been  made  because  of  delay  in  exauiitiation  of 
title  by  the  United  States  attorney. 

A  contract  has  been  made  for  widening  the  channel  of  10  feet  depth 
by  dredging.    Work  is  to  be  completed  on  or  before  November  30, 1893, 

The  piers  are  now  very  rotten,  and  unless  soon  repaired  will  go  to 
complete  ruin.  The  officer  in  charge  recommends  that  the  project  be 
not  completed,  but  that  the  amount  estimated  therefor  be  expended  iu 
much -needed  repairs. 

Amount  ttpnropriated  by  act  approved  July  13,  1893 $10,000,00 

June  30,  llj!)3,auiauiic  expended  daring  Qscal year 175.54 

July  1,  1893,  biiliiuco  UDBKiiended 9,  K2J.46 

Julyl,  1893,  uuioiiut  uovered  by  uncompleted  contraptH 8,000,00 

July  1, 1893,  lialaiioo  available 1,824.46 

fAmonnt  (estimnted)  reqnired  fnr  completion  of  exixtinK  project 27.000.00 

J  AniniintthiitcitnbeproGlabIyexpen<IedinHKDalyearendingJiitie30,18^    27,000,00 
ifiiihinitted  in  loniplinnce  with  reqiiireineaU  of  seotions 3  of  rivor  and 

^^F^  lintbur  acts  of  1866  and  1867  and  of  sundry  oivit  act  of  UuiuUS,  18(13. 

^■kSee  Appendix  O  0  3.) 

^^Md.  Sandusky  Harbor,  Ohio. — Various  improvements  to  this  harbor 
were  made  from  182C  to  1879,  at  a  total  coat  of  «:ii;2,980.  The  channel 
over  the  bar  had  but  10  feet  depth  aud  the  greatest  depth  inside  was 
about  12  feet  in  1880. 

In  1880  a  definite  project  was  adopted  for  a  channel  200  feet  wide 
and  15  feet  deep  through  the  outer  bar  and  by  an  indirect  route  to  the 
city  whaires  along  the  front  of  which  the  channel  was  to  be  100  feet 
wide  and  15  feet  deep.  This  work  was  nearly  completed  in  1888  when 
a  project  was  adopted  for  a  straight  channel  20O  feet  wide  and  17  fe«t 
deep  from  the  east  end  of  the  wharf  channel  to  the  north  end  of  Cedar 
Point.    The  estimated  cost  of  this  project  was  $96,712. 

The  amount  expended  on  this  work  to  June  30, 1892,  was  «69,18.'i,29. 
As  a  result  the  straiglit  channel  has  been  so  far  dredged  that  the  re- 
moval of  250,000  cubic  yards  will  complete  it  entirely,  A  contract  has 
been  let  for  completing  the  work  aud  is  to  be  finished  on  or  before 
November  30, 1893. 

The  completion  of  the  work  will  still  leave  the  channel  along  the 
wharves  but  100  feet  wide  and  15  feet  deep,  Keports  were  received 
that  this  channel  has  been  somewhat  filled. 

The  expenses  of  last  fiscal  year  have  been  for  a  necessary  survey  of 
the  straight  channel  and  channel  over  the  bar;  the  latter  now  has  a 
least  depth  of  10  feet  over  a  width  iu  uuiTuwcst  place  of  90  leet. 
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Jnlj  1, 1892.  balance  nn«-xpended ^068.54 

Amount  apprrfpriaced  bv  act  approred  July  13. 1892 ...    41,713.00 

4S»800.54 
Jnne  30,  1898.  amount  expended  daring  fiscal  year.. .  523.34 

Jnly  1,  1893,  balance  unexpended 43,277.30 

Juljr  1,  18S8,  amount  covered  by  oncompleted  eontracta 33,750.00 

July  1,  1893,  balance  available 9,527.30 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1895    25^  000. 00 
^  .Submitted  in  compliance  with  reqaireiuents  of  sections  2  of  river  nnd 
(     h^Thf9T  acts  of  1866  and  1867  and  of  sandry  civil  act  of  March  3,  1893. 

(8ee  Appendix  O  O  4.) 

5.  SanduMky  River ^  Ohio. — In  1S80  a  project  was  adopted  for  opening 
a  channel  100  feet  wide  and  9  feet  deep  through  the  bars  between  the 
city  of  Fremont  and  the  channel  in  Sandusky  Bay.  The  expense  was 
estimated  to  be  $44,000. 

Previous  to  June  :30, 1892,  the  sum  of  $23,000  had  been  appropriated 
and  expended  for  the  work. 

As  ten  years  has  been  occupied  in  expending  a  little  more  than  one- 
half  the  amount  estimated  to  complete  the  improvement,  and  this  in  a 
silt-birring  stream,  it  is  not  probable  that  the  result  in  present  condi- 
tion is  CTiminensurate  with  the  cost. 

The  a4;t  of  July  13,  1892,  appropriated  $5,000  for  the  improvement 
An  examination  of  the  channel  and  a  survey  of  bars  near  the  month  of 
river  was  made  in  September,  1892.  Dredging  was  found  to  be  neces- 
sary through  a  long  bar  at  the  mouth  of  the  river.  A  contract  for  the 
dredging,  to  be  comi)leted  by  November  30, 1893,  has  been  made  in 
conru'(;tion  with  similar  work  at  Port  Clinton,  Huron,  and  Black  River. 

The  expenditures  of  the  year  have  been  for  the  survey,  advertising, 
aiul  other  contingent  exjienses. 

Aiiioiiiirt  appropriatAfl  by  act  approved  .Inly  13,  1892 $5,000.00 

.liiiK)'^),  189!{,  ainoant  expended  during  fiscal  year 152.79 

.Inly  1,  1803,  halance  nnex pen ded 4,847.21 

.Inly  1*  1H9.%  amount  covered  by  uncompleted  contracts 4,500.00 

July  1,  189.%  halance  available ^47.21 

r  Amount  (eHtimated)  required  for  completion  of  existing  project 16,000.00 

j  Amonntthatranbeprotitablyexpeuded  in  fiscal  y  ear  ending  June 'iO,  1S95     16^000.00 
I  Snbtnitted  in  compIi:ince  with  reciuirements  of  sections  2  of  river  and 
I      harbor  wXh  of  18()f>  and  18()7  and  of  sundry  civil  act  of  March  3,  1893. 

(Sh5  Appendix  O  O  5.) 

G.  Huron  Harbor^  Ohio. — Tn  1826  the  mouth  of  the  river  was  closed 
by  a  sand  bar.  Improvements  consisting  of  parallel  piers  to  contine 
and  protiM't  the  channel  were  then  undertaken. 

The  pro.j(M;t  has  been  modified  and  extended  from  time  to  time  as  the 
d(».niands  of  commerce  required.  The  latest  project,  approved  in  IS90, 
conHistH  in  extcndinp^  the  piers  to  the  contour  of  16  feet  in  the  lake  with 
th(»  view  of  obtaininfi:  that  de]>th  at  the  entrance  and  between  the  piers. 

The  t^)tal  amount  expended  from  1826  to  June  ;^,  1892,  was  $139,- 
27.'5.71.  As  a  re>sult  the  channel  had  been  recovered  from  a  sand  bar 
sometimes  dry  and  pfiven  a  depth  ordinarily  16  feet  or  more  between 
piers  about  140  feet  apart;  the  depth  outside  of  piers  is,  however,  some- 
what h^ss  except  where  recently  dredged. 

The  amount  expended  in  last  fiscal  year  is  $227.97. 
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A  survey  of  the  harbor  was  made  in  October,  1892. 

A  contract  has  been  let  for  extending  the  east  pier  80  feet  and  west 
pier  40  feet.  Work  under  contract  was  commenced  June  6, 1893,  and 
is  progressing  satisfactorily.    It  will  be  completed  in  August. 

A  contract  has  also  been  let  for  the  small  £lmount  of  dredging  which 
will  be  required  to  clear  the  channel  through  the  bar. 

Dredging  and  repairs  of  old  work  are  found  necessary  from  time  to 
time,  but  definite  estimates  can  not  be  submitted  in  advance. 

The  estimate  for  completion  of  project  covers  the  original  cost  of  ex- 
tending the  piers  to  the  depth  of  16  feet  in  the  lake. 

The  expenditures  of  last  fiscal  year  have  been  for  a  survey,  advertis- 
ing, and  contingent  office  expenses. 

Amount  appropriated  by  act  approved  July  13,  1892 $15, 000. 00 

June  30,  IS&S,  amount  expended  during  fiscal  year 227. 97 

July  1, 1893,  balance  unexpended 14, 772. 03 

July  1, 1893,  outstanding  liabilities ^125.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 10, 410. 61 

10,535.61 

July  1, 1893,  balance  available 4,236.42 

{Amount  (estimated)  required  for  completion  of  existing  project 114,000.00 
Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30,1895  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  ^ 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  O  O  6.)  • 

7.  Vermillion  Harbor y  Ohio, — In  1836  there  was  less  than  2  feet  of  water 
over  the  bar  at  the  mouth  of  the  river  and  a  project  was  adopted  to 
extend  parallel  piers,  125  feet  apart,  over  the  bar  into  the  lake.  This 
was  amended  from  time  to  time  until  the  piers  were  extended  to  a  depth 
of  12  feet  in  the  lake  in  the  spring  of  1874.  The  east  pier  was  then 
1,075  feet  and  the  west  pier  1,125  feet  in  length.  In  the  same  year  a 
project  was  adopted  to  remove  rock  and  other  material  between  the 
piers  and  into  the  lake  to  afford  a  depth  of  14  feet  over  a  width  of  100 
feet.    This  was  completed  in  1879. 

Since  that  time  the  channel  has  varied,  but  is  rarely  less  than  12 
feet.    The  piers  have  been  repaired  from  time  to  time. 

The  amount  expended  to  June  30,  1892,  was  $124,701.28;  amount 
expended  in  last  fiscal  year,  $4,000. 

The  expenditures  of  the  last  fiscal  year  have  been  for  repairing  the 
superstructure  of  piers.  Three  hundred  and  seventeen  linear  feet  of 
superstructure  on  east  pier  at  outer  end  has  been  rebuilt  entirely,  and 
other  parts  of  both  piers  have  been  repaired. 

Five  hundred  and  two  linear  feet  of  the  outer  end  of  east  pier  is  now 
in  good  condition.  Seventy- two  linear  feet  of  inner  end  is  in  fair  con- 
dition ;  the  remainder  is  in  very  bad  condition  and  should  be  renewed. 
The  deck  of  west  pier  is  in  fair  condition,  but  the  timber  above  water 
is  rotten  and  the  superstructure  should  be  rebuilt. 

July  1, 1892,  balance  unexpended $2,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 2, 000. 00 

4,000.00 
June 30, 1893,  amount  expended  during  fiscal  year...., 4,000.00 

(Amount  (estimated)  required  for  completion  of  existing  project 6, 000. 00 
Amountthatcan  be  profitably  expendedin  fiscal  year  ending  June  30,189.5      6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  O  O  7.) 
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8.  Black  River  Harbor^  Ohio. — Improvements  upon  this  harbor  were 
commenced  in  1828  by  extending  parallel  piers  or  jetties  across  the 
bar  to  protect  and  confine  the  channel.  Various  amendments  and 
additions  to  the  plan  have  been  made  from  time  to  time.  In  1891  the 
extension  of  piers  to  17  feet  depth  in  the  lake  was  recommended  by 
the  ofl&cer  in  cliarge  of  this  improvement. 

The  entire  amount  expended  in  improving  this  harbor  to  June  30, 
1892,  was  $232,204.77.  As  a  result  the  piers  have  been  extended  to 
a  depth  of  about  16  feet  in  the  lake,  and  the  channel  ordinarily  had  a 
clear  depth  of  16  feet  in  the  middle.  This  is,  however,  subject  to  fluctu- 
ations, and  it  is  usual  for  a  bar  to  form  at  the  entrance  during  the  fall, 
winter,  and  spring,  so  that  a  small  amount  of  dredging  is  annually  re- 
quired. 

The  expenditures  of  the  last  year  have  been  $1,784.11. 

In  September,  1892,  a  survey  of  the  channel  and  approaches  was 
made,  showing  a  good  channel  of  16  feet  depth. 

In  ITovember,  1892,  a  bar  had  formed  across  the  entrance  so  that  the 
depth  at  that  plaee  was  but  14  feet.  A  dredge  was  therefore  employed 
and  the  channel  through  the  bar  was  dredged  to  a  depth  of  17  feet 
and  width  of  140  feet. 

The  old  east  pier  had  been  so  much  injured  that  it  became  necessary 
to  remove  and  rebuild  a  section  of  120  feet  length.  Repairs  were  also 
required  on  west  pier.  A  contract  has  been  let  for  making  these  repairs 
and  for  exten(Mng  the  piers  as  far  as  the  balance  of  funds  will  permit 
The  repairs  and  maintenance  of  channel  by  dredging  will  cost  not  less 
than  $10,000,  leaving  but  one-half  on  the  last  appropriation  to  be  ap- 
plied on  the  extension  of  piers.  Work  under  the  contract  will  be 
completed  on  or  before  November  30, 1893. 

Amount  appropriated  by  act  approved  July  13,  1892 $20, 000. 00 

June  30,  1S93,  amount  expended  during  fiscal  year 1, 784. 11 

July  1,  1893,  balance  unexpended 18^  215.89 

July  1,  1893,  outstanding  liabilities $16. 67 

July  1,  1893,  amount  covered  by  uncompleted  contracts 17, 000. 00 

17.0ie.«7 

July  1,  1893,  balance  available 1,199.22 

{Amount  (estimated)  required  for  extending  piers  to  depth  of  17  feet ..     46,000.00 
Amount  that  can  be  profitably  expended  in  fis(*alvear  ending  JuneSO,  1895    4t6,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  8.) 

9.  Cleveland  Harbor^  Ohio. — In  1825  the  month  of  the  Ouyahoga 
Eiver  was  obstructed  by  a  long  sand  bar  and  the  depth  of  water  was 
but  about  3  feet. 

A  project  of  improvement  was  adopted  to  straighten  the  river  at  its 
mouth  by  a  cut  across  the  long  point  and  by  protecting  and  confining 
the  channel  by  piers.  The  plan  was  modified  and  extended  from  time 
to  time  until  the  piers  had  reached  a  depth  of  16  feet  in  the  lake.  This 
project  was  completed  in  1869. 

In  1875,  in  accordance  with  an  act  of  Congress,  a  project  was  adopted 
for  a  harbor  of  refuge,  as  the  harbor  in  the  river  afforded  no  anchorage. 
The  project  as  amended  includes  two  breakwaters,  one  east  and  one  . 
west  of  the  channel  entrance.  The  west  breakwater  was  completed  in 
1883;  its  length,  including  shore  arm  and  spur,  is  7,278  feet.  Previous 
to  June  30^  1892^  the  east  breakwater  had  been  extended  a  distance  o( 
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2,043  linear  feet,  besides  a  spur  of  118  feet  length  near  the  entrance. 
The  harbor  now  affords  a  good  refuge  and  anchorage. 

The  total  expenditure  to  June  30,  1892,  which  includes  maintenance 
•  of  channel  and  piers,  was  $1,167,118.25. 

A  survey  of  the  harbor  was  made  in  August,  1892,  which  showed 
that  a  large  amount  of  dredging  was  required  to  clear  the  channel  and 
improve  the  anchorage.  A  part  of  the  last  appropriation  is  therefore 
to  be  expended  for  this  purpose. 

In  October,  1892,  a  contract  was  made  with  the  lowest  bidder  for 
450  feet  extension  of  the  .east  breakwater.  At  the  end  of  the  fiscal 
year  150  linear  feet  had  been  put  in  position  and  raised  to  the  mean 
lake  level.    The  remainder  will  be  completed  in  the  season  of  1893. 

In  November,  1892.  it  became  necessaiy  to  dredge  in  channel  where 
a  bar  had  formed.  This  was  done  by  hiring  a  dredge  by  the  day,  as 
the  time  did  not  permit  of  doing  the  work  by  contract. 

In  March,  1893,  a  contract  was  made  for  dredging  in  Cleveland  Har- 
bor in  connection  with  similar  work  at  Fairport  and  Ashtabula  har- 
bors. Work  under  this  contract  was  commenced  May  1,  and  is  still 
in  progress.    Dredging  will  be  continued  during  the  summer  months. 

July  1,  1892,  balance  nnexpended $1,631.75 

Ambnnt  appropriated  by  act  approved  July  13,  1892 100, 000. 00 

101,  631. 75 
June  30, 1893,  amoant  expended  during  fiscal  year t 13, 490. 26 

July  1,  1893,  balance  unexpended 88, 141.49 

Julyl,  1893,  outstanding  liabilities $17,326.97 

July  1,  1893,  amount  covered  bv  uncomideted  contracts 69, 907. 61 

87,234.58 

Julyl,  1893,  balance  available 906.91 

f  Amount  (estimated)  required  for  completion  of  existing  project 494, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  200, 000. 00 
I  Submitte<lin compliance  with  renuireraents  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867  and  of  sundry  ci  vU  act  of  March  3,  1893. 

(See  Appendix  O  O  9.) 

10.  Fairport  Harbor.  Ohio. — The  harbor  of  Fairport  is  near  the  mouth 
.  of  the  Grand  Biver,  Ohio,  which  is  navigable  for  some  distance  from 
the  lake. 

In  1825  the  sand  bar  across  the  mouth  was  so  hard  and  dry  in  the 
Bummer  that  teams  could  be  driven  across.  In  that  year  a  plan  was 
adopted  for  improving  the  harbor  by  the  method  of  parallel  piers  to 
confine  and  protect  the  channel.  The  plans  have  been  modified  and 
extended  from  time  to  time  until  1890,  when  the  latest  project  was 
adopted  providing  for  extending  the  parallel  piers  to  a  depth  of  18 
feet  in  the  lake,  with  the  dredging  needed  to  secure  a  channel  of  same 
depth. 

At  the  time  the  latest  project  was  adopted  the  channel  depth  between 
piers  was  16  feet,  and  over  the  bar  15^  feet. 

The  total  expenditures  for  construction,  maintenance,  and  repairs  to 
June  30. 1892,  were  $319,503.08. 

A  hydrographic  survey  of  the  channel  and  approaches  was  made  in 
Anguiit,  1^2,  and  the  estimate  for  coat  of  extending  piers  to  a  depth 
of  18  feet  was  amended  to  conform  to  results  of  survey. 

In  November,  1892,  the  bar  had  formed  at  mouth  of  river  so  that  it 
became  necessary  to  dredge  the  channel, 

Ei(a93 26 
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In  March.  1S03.  a  contract  wa.s  let.  after  advertismg  in  the  usual 
manner,  for  snch  «lredging  aj$  might  be  required  in  the  spring  of  1883. 
Dredging,  under  the  contract,  was  Oi>nimenced  June  d,  and  continiied 
throagh  the  month.  It  will  ret^oire  aboat  one  week  more  for  comple- 
tion. A  contract  for  extension  of  east  and  west  piers,  each  120  feet, 
was  let  in  December.  1S92.  after  inviting  proposals  by  pablic  adver- 
tiitement.  Framing  of  timbers  was  «.-ODimenced  earij  in  June,  bat  no 
cribs  were  sunk  previons  to  Jane  30.  This  work  will  be  completed  in 
the  season  of  1S93. 

The  estimate  lor  completion  of  project  is  for  cost  of  {Mers  only.  A 
considerable  amount  of  drelging  is  required  annaally  for  keeping  the 
channel  clear  over  the  bar.  The  superstractore  of  part  of  the  old 
work  is  in  bad  condition,  and  shoald  be  rebailt. 

It  is  proposed  to  expend  the  sum  which  may  be  appropriated  for 
such  repairs  and  dred^ring  as  may  be  indLs))ensable.  and  for  extension 
of  piers,  as  far  as  powssible.  toward  the  depth  of  IS  feet. 

Jnly  1,  1^^.  balance  nnexpendeii $1,370.45 

Amonnt  appropriated  by  act  approved  July  13,  19S2 %,  OOOl  00 

96^  37a  45 
Jnne30, 1893,  amoont  expended  daring  fiscal  year 1,505. 


Jrilv  1;  1^43.  balance  unexpended 31^864.76 

Jnlyl,  1J593,  ont«tandin!;  liabilities $2,440.85 

Jaiy  I,  1893,  amount  covered  by  uncompleted  contracts 22;  006. 54 

35,016.99 

July  1,  1893,  balance  available •      9,818.37 

{Amount  restimated;  required  for  completion  of  exi^tin^  project 190.000.00 
Amount  that  ran  lie  profitably  expendeain  fiscal  year  ending  June  30, 1895  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  uctftof  lt!G6  and  1867andof  sundry  civil  act  of  If  arch  3, 1883. 

(See  Appendix  O  O  10.) 

11.  Ashtabula  Harbor^  Ohio. — [n  1826  the  natural  conditions  at  the 
mouth  of  the  A.shtabu]a  Biver  gave  but  2  feet  depth  of  water  over 
the  bar,  and  the  rock  bottom  was  but  9  feet  below  the  lake  surface. 

Improvements  were  then  commenced  by  confining  the  channel  be- 
tween piers  of  timber  crib  work  filled  with  stone.  The  work  was  modi- 
fic4l  and  extended  from  time  to  time,  as  the  necessities  of  commerce 
developed,  until  the  latest  project,  adopted  in  1890  and  amende<l  in 
1891,  which  contemplates  widening  the  harbor  entrance  by  moving  part 
of  the  east  pier  45  feet  eastward,  extending  both  piers  to  a  depth  of  22 
feet  in  the  lake,  and  deepening  the  channel  to  20  feet-. 

The  removal  of  east  pier  45  feet  will  make  the  width  between  pien 
213  feet,  instead  of  205  feet,  as  indicated  in  former  reports. 

The  expenditures  from  1826  to  June  30, 1892,  were  $319,503.08.  The 
result  was  a  channel  165  feet  between  piers  and  a  depth  of  17  feet  in 
the  middle,  subject  to  the  formation  of  bars  at  entrance  by  freshets  and 
storms. 

In  August,  1892,  a  survey  was  made  covering  the  channel  between 
piers  and  the  bar  outside.  The  soundings  were  made  to  the  sand,  and 
were  then  extended  to  the  underlying  rock.  The  soundings  to  the  rock 
w(5re  supplemented  in  January,  1893,  by  working  through  holes  cut  in 
the  ice. 

in  Octx)bcr,  1892,  a  contrac/t  was  let  for  removal  of  242  linear  feet  of 
old  pier  and  rephu^ing  it  on  a  line  45  feet  east  of  former  location;  also 
to  extend  east  x>icr  240  feet  and  west  iner  200  or  more  feet.    At  the 
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end  of  tlie  fiscal  year  the  removal  and  rebuilding  of  old  pier  was  a  little 
more  than  two-thirds  accomplished,  and  the  framing  of  cribs  for  extend* 
ing  piers  was  well  advanced. 

In  March,  1893,  a  contract  was  concluded  for  dredging  the  channel 
through  the  bar  in  anticipation  of  the  result  of  spring  freshets  and 
storms.  The  amount  of  dredging  was  less  than  usual  and  was  com- 
pleted early  in  June. 

The  work  under  contnkst  will  be  completed  in  the  season  of  1893. 

July  ly  1892,  balance  unexpended $8,886.75 

-Amonnt  appropriated  by  act  approved  Jaly  13, 1892 70, 000. 00 

78, 886. 75 
Jane  30,  ISQS,  amoont  expended  daring  fiscal  year 8, 8:^.  73 

Jnly  1, 1893,  balance  unexpended 70, 053. 02 

July  1, 1893,  outstanding  liabilities $7,873.02 

July  1, 1893,  amount  covered  by  uncompleted  contracts 47,  168. 27 

.55,341.29 

Joly  1, 1893,  balance  available 14,711.73 

{Amount  (estimated)  required  for  completion  of  existing  project 255, 0(K).  00 
Amount  that  can  be  profi  tably  expended  in  fiscal  year  end  ing  Juno  30, 1895  255, 000. 00 
Submitted  in  compliance  with  requirements  of  sectionH  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  11.) 

1J2.  Conneaut  Harbor j  Ohio. — ^The  act  of  Congress  approved  Septem- 
ber 19,  ISOO",  required  an  examination  or  survey  of  Conneaut  Harbor. 
Bei)ort8  were  submitted  to  Congress  and  printed  in  House  Ex.  Doc. 
No.  42,  Fifty-second  Congress,  first  session  (reprinted  as  Appendix 
M  M  14,  Annual  Eeport,  Chief  of  Engineers,  1892).  The  river  and  har- 
bor act  approved  July  13, 1892,  appropriated  $40,000  for  relocating  the 
channel  and  constructing  jners  in  accordance  with  Scheme  B  of  Engi- 
neer's report. 

Examinations  of  the  bottom  along  line  of  proposed  new  location,  in 
August,  1892,  showed  that  a  large  amount  of  rock  would  be  encoun- 
ter^, so  that  the  exx)ense  would  be  increased.  No  immediate  benefit 
could  result  if  the  appropriation  were  to  be  expended  on  the  new  h)ca- 
tion,  so  that  commencement  of  work  was  deferred.  By  act  approved 
February  24, 1893,  Congress  amended  the  appropriation  act  so  that  the 
improvement  should  be  in  accordance  with  Scheme  A,  ^^  to  widou  and 
deepen  the  old  channel." 

Proposals  were  invited  by  public  advertisement,  and  a  contract  had 
been  closed  with  the  lowest  bidder  for  construction  of  part  of  west  pier, 
commencing  at  outer  end  of  old  pier  and  extending  into  the  lake  320 
feet  or  more.  The  work  is  to  be  completed  on  or  before  November  30, 
1893. 

The  expenditures  of  the  last  year  have  been  for  survey,  examinations 
of  bottom  by  borings  and  dredging,  and  for  advertising  and  other  con- 
tingent items. 

The  project  adopted  is  for  parallel  piers  to  a  depth  of  17  feet  in  the 
lake  and  for  the  necessary  dredging  to  secure  17  feet  (ie])th  of  water. 

Improvements  were  made  to  this  harbor  between  1829  and  1876  by 
constructing  parallel  piers  about  100  feet  apart  and  dredging.  The 
channel  previously  had  a  depth  of  only  2  feet.  The  renult  of  the  im- 
provements was  a  depth  of  8  to  9  feet  ordinarily,  with  a  maximum 
depth  of  11  feet  in  a  few  instances. 

The  works  were  allowed  to  go  to  decay  and  loiin,  so  that  when  the 
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present  project  was  adopted  the  depth  over  bar  at  mouth  of  river  was 
less  than  3  feet. 

The  expeiKiitures  previous  to  June  30, 1892,  were  $106,629.39;  ex- 
penditures in  last  fiscal  year,  $692.91. 

The  harbor  has  been  considerably  improved  by  the  Pittsburgh,  She- 
iiango  and  Lake  Erie  Eailroad  Company.  The  company  has  dredged 
the  channel  and  repaired  the  old  piers  under  authority  from  the  Secre- 
tary of  War,  upon  conditions  that  the  United  States  shall  not  reim- 
burse the  expense.  As  a  result  of  the  work  done  by  the  railroad  com- 
pany, considerable  iron  and  coal  have  been  received  and  shipped  at 
the  harbor. 

Amonnt  appropriated  by  act  approved  July  13,  1892 $40,  ODD.  00 

June  30;  1893,  amount  expended  during  fiscal  year 692. 91 

July  1,  1893,  balance  unexpended 39,307.09 

July  1,  1893,  amount  covered  by  uncompleted  contracts 35, 606. 40 

July  1,  1893,  balance  available * 3,800.09 

'■        — 

{Amount  (estimated)  required  for  completion  of  existing  project 460, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  200, 000. 00 
Submitted  in  compliance  vrith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  O  O  12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— Two  wrecks  in  Port  Clinton  Harbor,  Ohio,  one  of  the  sail  bc«»t 
Rescue  J  the  other  of  the  tag  Wilcox,  an  allotment  of  $100  for  the  re- 
moval of  which  was  miide  from  the  permanent  appropriation  of  June 
14, 1880,  by  the  Secretary  of  War  May  17, 1892,  were  removed  during 
September,  1892,  at  a  total  cost  of  $40,  under  informal  agreement  with 
Messrs.  St.  John  &  Freer,  of  Port  Clinton,  Ohio,  the  lowest  bidders. 
(See  Appendix  O  O  13.) 

IMPEOVBMENT  OF  ERIE  HARBOB,  PENNSYLVANIA,  AND  OP  STVBBS 

AND  HARBORS  IN  WESTERN  NEW  YORK. 

This  district  was  in  the  charge  of  Maj.  B.  H.  Euffner,  Corps  of  En- 
gineers; Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  En^neers. 

1,  Erie  Harbor ,  Pennsylvania, — The  original  survey  of  this  harlwr 
was  made  in  1819,  at  which  time  the  channel  was  narrow  and  tortuous, 
with  a  depth  of  only  6  feet.  In  1823  a  plan  for  the  improvement  was 
adopted,  and  constitutes  the  present  work  at  the  entrance  to  the  har- 
bor, excepting  some  changes  which  have  been  required,  either  on  ac- 
count of  the  age  of  the  structures  already  built  or  other  causes.  The 
piers  have  been  extended  Irom  time  to  time,  and  are  now  in  pi-etty  good 
order  and  condition.    The  north  pier  needs  considerable  repairs. 

The  present  project  contemplated  the  extension  of  the  piers  to  the 
16-foot  curve  in  the  lake  and  the  maintenance  of  a  channel  of  naviga- 
ble width  IG  feet  in  depth  from  the  harbor  inside  to  the  lake  outside. 

Operations  have  been  prosecuted  with  more  or  less  interruption  and 
suspension  (no  work  was  done  from  1838  to  1842,  from  1846  to  1853, 
and  from  1855  to  1864),  and  have  resulted  in  much  benefit  to  the  har- 
bor and  its  channel  entrance.  The  work  during  the  year  consisted  in 
the  extension  of  the  north  pier  for  300  feet,  of  which  6  cribs  were  sunk 
at  the  end  of  the  year  and  the  last  since  that  date.  The  total  amount 
expended  up  to  June  30, 1892,  was  $798,892.33.  The  amount  expended 
during  the  Hscal  year  ending  June  30, 1893,  was  $4,609.47. 


HtVEH  Aim  HARBOR  IMPHOTEMESTS.  405 

By  I,  1892,  balaiico  iiuMiii-uileil  (iucliidiiig  $20,000  roaurvea  for  rtumnic 

fate) »37,G91.79 

AmiiUQt  uppTOpriuIod  by  not  upproved  July  13,  1832 40,000.00 

77,81)1,79 
Jiuin  30,  1893,  amouat  <Mpeuded  dnring  flacal  year _. .      4,  609.4? 

Jiilv  1,1893. balance  unexpended 73,082.3a 

JolV  l.lwe.  auUtaiiilinxIi»1<iliti«s »l(l,  7(11.50 

July  1,  1893,  ainuiiuteoveioaby  luiuompletedcuntcoutM 14,2114.41 

24,925.91 

Jnlv  t,  1893,  balsuce  availalila  (iQcIu.ling  »20,000  loaerved  for  Preaqne 

lute) 18,156,41 

{Ainonut  that  can  be  pcirfitiLbty  espendeil  fu  fiacnJ  yenr  eniliue  Jnuc  30, 
1895 25,000.00 
Submitted  in  Domntinnce  wiCU  reqiilruiuniits  of  seutlouB  2  of  river  and 
harbor  acU  of  1»6G  niitl  1607  and  of  auudry  oivU  net  of  Uaiob  3, 1893. 

(Soe  Appeudix  P  P  1.) 

3.  Pregque  Isle  Peninsula,  Erie  Harbor,  Pennsylvania. — In  a  report 
upon  ttie  exaininatioD  of  Erie  Harbor,  made  Ih  1885,  it  was  TtuMta- 
mended  that  the  neck  of  the  peniiiania  be  protected  by  a  breakwater, 
and  tUe  movement  of  sand  around  the  eaBteru  end  of  the  peniiisiila, 
wbivli  threatens  to  close  the  harbor  entrance,  be  arrested  by  the  con- 
Btntction  of  jetties  perpendicular  to  the  shore  of  the  peninaula,  at  an 
estimated  cost  of  $173,044.50. 

Work  under  this  project  was  in  process  nntU  October,  1889,  when 
it  was  abandoued,  it  having  beon  found  that  the  structures  built* 
would  not  stand  against  the  violence  oj  the  Btorma,  No  further  work 
it,  at  present  contemplated,  but  the  sum  of  $20,000  bun  been  reserved 
fi-om  the  appropriation  for  the  improvement  of  Erie  Harbor,  to  be  used 
in  cane  of  necessity  in  closing  any  breach  which  might  occur. 

The  total  amount  expended  upto  JuneSO,  18S*0,  was  $60,000.  Soth- 
log  WHS  expended  daring  the  fiscal  year  ending  June  30, 1893, 

(See  Appendix  P  P  2.) 

3.  Dunkirk  Harbor,  Xeiti  York, — The  improvement  of  this  harbor  waa 
commenced  in  18^7,  when  the  first  appropriation  therefor  was  made. 
Tho  original  project  was  mucli  the  same  as  that  of  the  existing  im- 
provement, which  comprises  the  formation  of  an  artificial  harbor  in 
front  of  the  city  by  means  of  a  bt^akwater  running  nearly  parallel 
with  the  shore.,  and  a  shore  arm  or  pier  to  the  westward,  with  an 
opening  between  the  piers  and  the  breakwater.  By  1832  the  gum  of 
$28,489.81  had  been  expoiidetl  on  the  original  ])lan,  and  the  breakwater 
was  tlien  2,6ti4  feet  long  and  the  pier  1,400  fetit  long. 

R  Various  improvements  and  repsurs  were  made  from  time  to  time,  and 
^  1838  there  had  been  completed  2,125  feet  of  breakwater  and  30O 
Wt  of  detached  breakwater.  In  1848  the  breakwater  was  demolished. 
'Between  1848  and  1870  some  portions  of  the  work  were  renewed  and 
Chers  repaired,  but  in  1870  a  board  of  engineers  took  into  cousid- 
Hration  the  question  of  the  radical  imjirovement  of  the  harbor.  The 
board  recommended  a  plan  which  provided  a  breakwater  2,860  feet 
long,  one  part  of  which,  2,300  feet  in  length,  was  to  be  nearly  parallel 
with  the  stiore,  the  other  part  to  be  nearly  parallel  to  the  axis  of  the 
channel  entrance,  560  l'e«t  long,  and  terminating  at  the  position  of  the 
dumb  beacon,  and  the  formation  of  a  cliaunel  170  feet  wide  and  13  feet 
deep.  Of  the  2,300-foot  section.  1,341  fevt  has  been  completed;  none  of 
a  500-foot  section  has  been  built. 
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Work  dr.riiii:  tL^  Tiear  o-^nsiKred  in  reptairin^  parts  of  the  breakwater 
aTid  VfST  ]*irr.  Tbcse  s^n-nemres  are  dow  in  fairly  good  oonditiou  aud 
!^lii>Ti]d  h'M  their  oirn  fL>r  <i^*!z>e  time.  There  is  a  contract  for  an  ex- 
itru>ion  of  250  fciet  t^*  ihr  breakwater  that  should  be  bnilt  this  year. 

Tlir  ehanuel  jvqTurt^s  cic»ii>idrnible  rock  excavation  and  dredging  to 
make  it  170  feet  wide,  as  pro]<tse(L  and  of  fhll  depth. 

TLe  t«.*Tal  am*.*nnt  expeikied  np  to  June  30, 1892,  was  $500,017.dS, 
n*  't  ini-Iudin  <:  ontstandiiig  liabiliticTs;.  The  amount  expended  during  the 
fis4^  year  fuding  Jane  3iii.  1^93.  was  #10^44. 

J  .'.y  1.  l«e.  Valauc* -sTwxpea.ied $14,061.40 

Aiiiv*uiii  ap^ixv^priaM^i  by  ^  t  appntTt^  J  uly  IS.  1SH2 20, 000. 00 

34,061.40 
Jnsr  c^'.  1^^  anh^niiT  expended  during  nscal  year 10,344.00 

Ju:v  1.  1S<5.  balance  unexpended 23,717.40 

Ji::y  1.  l*Si<x outstanding  liabilities! $1,820.66 

JqIt  1,  1^^,  amouni  covrx^  bv  nnc^uipleted  contraeta 15, 114.56 

16,935.22 

Jaly  1.  ISSe,  balance  arailable 6,792.18 

( Amonpt  .  e^imate*!^  leqnired  for  completion  of  exiting  project 128, 116. 41 

J  Amount  that  can  U'prontablyrxpende<iin  fiscal  yeareudinjr  Jime30, 18(K>  108^  63U.O0 
]  Subniitt<rd  in  compliance  with  tvqnireuiriit^  of  sections  2  of  river  and 
I     harbor  act#  of  1>66  and  1?67  and  of  sundry  civil  act  of  March  3,  1803. 

(See  Api>endix  P  P  3.) 

4.  i?M/f<i/<)  Hafhor^Xew  Tori. — ^Tlie  ori^rinal  project  for  tbe  improve- 
ment of  this  harl>or  was  adopted  in  182G,  and,  as  modifiied  at  various 
times,  provided  for  the  construction  of  piers  on  the  north  and  soath 
sides  of  But1':Uo  Creek,  a  ma.soiiry  sea  wall  running  south  from  the  in- 
shore end  of  the  south  pier,  and  a  breakwater  less  than  half  a  mile  in 
front  of  the  light-house,  its  long  arm  being  nearly  parallel  with  the 
shore. 

The  present  pn»ieot  was  adopted  in  1874,  and  provided  for  the  con- 
struction of  a  breakwater  of  crib  work  7,G00  feet  long,  running  pfurallel 
with  the  shore,  and  a  shore  arm  of  piles  and  crib  work,  4,100  feet  long, 
running  out  toward  the  southern  end  of  the  main  or  detached  break- 
water, leaving  an  opening  of  150  feet  between  them. 

In  1887  tliis  project  was  amended  so  that  in  the  reconstruction  of  sn- 
I)erstructure  concrete  was  substituted  for  timber  crib  work. 

During  the  past  year  the  extension  of  the  breakwater  and  the  build- 
ing  of  1,000  leet  of  the  shore  arm,  under  three  contracts  of  800  feet 
each,  were  In  progress.  In  all  9  cribs  have  been  sunk,  and  17  more  are 
in  various  degrees  of  building.  The  total  amount  expended  up  to  June 
30,  1892,  not  including  outstanding  liabilities,  was  $2,462,767.67.  The 
amount  expended  during  the  fiscal  year  ending  June  30, 1893,  was  $17,- 
032.02. 

July  1,  1802,  balanro  unoxpoiuled $38^908.98 

Amoimt  appropriat ed  by  act  approved  July  13,  1892 300, 000. CD 

338,903.99 
June.  30,  1893,  amount  expended  durhi^  fiscal  year 17,033.68 

Jnlv  1,  1893,  balance  unexpended 321,871.37 

July  1,  1893,  outstanding  liabilitioH $12,  .5:^1 88 

July  1,  1893,  amount  covered  by  uncompleted  contractH 272,360.79 

284,894.07 

July  1,  1893,  balance  available 36,976.79 
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(Amonnt  (estimated)  required  for  completion  of  existini^  project $146, 223. 17 
Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1895  146, 223. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  P  P  4.) 

5.  Tonawanda  Harbor  and  Niagara  River ^  New  'Yorlc. — The  project  for 
this  work  contemplates  a  channel  18  feet  deep  and  400  feet  wide  from 
the  entrance  to  the  Kia^g^ara  Eiver  at  Lake  Erie  to  the  north  end  of 
Tonawanda  Harbor,  New  York.  The  work  of  the  year  has  consisted 
in  dred^ng  the  harbor  of  Tonawanda  to  the  fiiU  depth  of  16  feet 
throughout  and  in  continuing  the  removal  of  the  rock  bottom  that  is 
above  grade  in  the  channel  of  the  Horse  Shoe  Eeef.  Contracts  exist 
for  continuing  the  work  at  this  point  and  in  the  channel  near  Straw- 
berry Island.  The  amount  expended  up  to  June  30, 1892,  not  including 
outstanding  liabilities,  was  $148,857.61.  The  amount  expended  during 
the  fiscal  year  ending  June  30,  1893,  was  $30,878.90. 

Jnly  1,  1892,  balance  nnexpended $29,142.39 

Amonnt  appropriated  by  act  approved  July  13, 1892 75, 000. 00 

104, 142. 39 
Jane  30, 1893,  amount  exi>ended  daring  fiscal  year 30, 878. 90 

July  1,  1893,  balance  unexpended  73,263.49 

July  1,  1893,  outstanding  liabilities $G,814.47 

July  1, 1893,  amount  covered  by  uncompleted  contracts 46, 126. 36 

52, 940. 83 

July  1, 1893,  balance  available 20,322.66 

{Amount  (estimated)  required  for  completion  of  existing  project 1, 008, 090. 16 
Amount  that  can  be  profitably  expended  in  fiiscal  year  ending  June  30, 
1895 200,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  P  P  5.) 

6.  Niagara  River  from  Tonawanda  to  Port  Day  {Niagara  Falls),  New 
York. — Under  provisions  of  act  of  September  19,  1890,  a  survey  of 
this  locality  was  made  by  Lieut.  Col.  Amos  Stickney,  Corps  of  En- 
gineers; and  his  report  thereon  of  December  31, 1891,  with  project  for 
improvement,  was  submitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  67,  Fifly-second  Congress,  first  session  (reprinted  as  Appendix 
N  K  9,  Annual  Eeport,  Chief  of  Engineers,  1892).  This  project  con- 
templated the  formation  of  a  channel  300  feet  wide  from  Tonawanda 
down  to  Conners  Island,  200  feet  wide  from  Conners  Island  to  Grass 
Island,  and  increasing  from  200  to  400  feet  wide  from  Grass  Island  to 
Port  Day;  and  construction  of  an  embankment,  from  rock  excavated 
from  the  channel,  extending  from  Conners  Island  to  Port  Day,  so  as  to 
inclose  the  lower  end  of  the  channel;  a  channel  of  8  feet  depth  was  to 
be  first  provided,  which  could  be  enlarged  as  an  increase  of  commerce 
might  demand.  The  cost  of  the  proposed  channel  8  feet  deep  at  mean 
lake  level  (6  feet  at  low  lake  level)  was  estimated  at  $257,829. 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$20,000  for  the  commencement  of  work  upon  the  8-foot  channel. 

During  the  season  of  1892  the  practicability  of  constant  navigation 
of  Niagara  Eiver  by  vessels  of  upward  of  6  feet  draft  to  the  harbor 
back  of  Conners  Island,  which  is  within  easy  land  communication  with 
Pori}  Day,  was  demonstrated.  These  commercial  developments  showed 
that  adherence  to  the  project  approved  by  Congress,  would  be  inexpe- 
dient and  would  accomplish  no  results  useful  to  navigation;  and  that  a 
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modification  of  the  project  would  be  desirable,  looking  to  the  excava* 
tiou  of  a  channel  12  feet  deep  down  to  Gonners  Island,  and  omitUng  the 
work  proposed  below  that  point  to  Port  Day.  For  these  reasons  ex- 
penditure of  the  appropriation  of  July  13, 1892,  has,  under  the  author- 
ity of  the  Secretary  of  War,  been  suspended  until  further  action  in  the 
matter  may  be  taken  by  Congress. 

Amount  appropriated  by  act  approved  July  13, 1892 $20, 000. 00 

July  1,  1893,  balance  unexpended 20,000.00 

(See  Appendix  PPG.) 

7.  Wilson  Harbor,  New  York. — The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being 
to  afford  a  channel  of  navigable  width  and  12^eet  in  depth  by  the  ex- 
tension of  parallel  piers  from  the  mouth  of  Twelve  Mile  Creek  to  the 
12-foot  curve  in  Lake  Ontario,  with  the  formation  of  a  protected  chan- 
nel between  the  piers.  The  mouth  of  the  creek  was  originally  ob- 
structed by  a  bar,  upon  which  there  wae  a  depth  of  1  foot.  Before 
the  commencement  of  operations  by  the  United  States  the  piei*s  had 
been  carried  about  400  feet  into  the  lake  by  private  enterprise. 

The  total  amount  expended  to  June  30, 1893,  was  $64,978.51. 

July  1,  1892,  balance  unexpended $21.49 

July  1,  1893,  balance  unexpended 21.49 

{Amount  (estimated)  required  for  completion  of  existinj^  project 13, 978. 49 
Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1895    27, 455.00 
Submitted  in  compliance  with  re<iuirements  of  sections  2  of  river  And 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Ai)pendix  P  P  7.) 

8.  Olcott  Harbor^  New  York. — ^The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1S66.  It  proposes  to  connect  the  deep 
water  in  Lake  Ontario  with  the  deep  water  in  Eighteen  Mile  Creek,  by 
the  extension  of  two  parallel  piers  from  the  mouth  of  the  creek  to  the 
11-foot  curve  in  the  lake,  with  the  addition  of  a  dredged  channel  be- 
tween the  piers.  The  project  was  modified  in  1874  and  in  1881,  to 
I)rovide  for  the  removal  of  rock  found  in  the  channel  between  the  piers 
and  for  additional  pier  extension.  The  natural  channel  between  the 
mouth  of  tlie  creek  and  the  lake  was  obstructed  by  a  bar,  upon  which 
there  was  a  depth  of  IJ  feet.  The  final  project,  adopted  June  18,  1891, 
definitely  fixes  the  length  of  the  piers  at  850  and  873  feet,  respectively, 
and  provides  for  a  channel  180  feet  wide,  between  the  piers,  decreasing 
in  width  to  98  feet  at  the  Main  Street  Bridge,  crossing  Eighteen  Mile 
Creek,  with  a  depth  of  13.5  feet  at  mean  lake  level. 

There  was  no  work  done  during  the  year.  The  total  amount  ex- 
pended up  to  June  30,  1892,  was  $157,503.77.  The  amount  expended 
during  the  fiscal  year  ending  June  30,  1893,  was  $60. 

July  1,  1892,  balance  unexpended $5,496.28 

June  30,  1893,  amount  expended  during  fiscal  year 60. 00 

July  1,  1893,  balance  unexpended 5, 4S6.23 

July  1,  1893,  outrttandiug  liabilities 15.00 

July  1,  1893,  balance  available 5,421.2$ 

(See  Appendix  P  P  8.) 

9.  Oak  Orchard  Harbor^  New  York, — The*  earliest  project  for  the  im- 
provement of  this  harbor  was  adoi)ted  in  1830,  the  date  of  the  first  ap- 
propriation, and  proposed  the  construction  of  an  east  and  west  break- 
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Rater,  approaoliiug  to  witliin  20O  feet  of  eacli  otlier,  ami  connecting  at 
le  opeDJiig  witli  two  parallel  piers  exteuding  iuto  the  lake. 

Sabeequeat  modification b  were  extensions  to  the  origiual  project  to 
provide  for  removal  of  rock  and  to  adjast  the  harbor  to  the  increaxed 
demand  of  commerce.  The  present  project  was  adopted  in  1881,  the 
object  being  to  extend  the  piers  to  the  12-foot  curve  in  the  lake,  unth 
the  formation  of  a  channel  of  navigable  width  and  12  feet  deep  at  low 
water  between  the  piers.  The  natural  entrance  into  Uak  Orchard 
Creek  was  narrow^  with  a  depth  of  2  to  4  feet. 

A  shore  protection  91  feet  long  was  built  in  1888  to  the  east  of  the 
east  pier. 

The  total  amount  expended  up  to  June  30,  IS92,  was  *2O4,477.(i0. 
She  amount  expended  during  the  fiscal  yeai-  entliug  June  'M,  18'J3,  was 

taly  1.  1892,  linlaiioo  unexpended J523.34 

"^  .eSO,  IVaS,  uauuut  esjieDdcd  during  tUonl  year 30.00 

JBlyl,  1893,  Imliwce  nnesiicndod .' J93.34 

Kiyl,  1893,  oiiUtundiiig  ImWlitiBa 8.00 

nly  1,1893,  Wiince  iivtiilnble 481.34 

See  Appendix  P  P  9.) 

PlASnNATION  MADE    IN   COMPLIAMCB  WITH   RIVKR  AND   HABBOB  ACT 
APPEOVED  JULY   13,  18!)2. 

[  The  preliminary  exaniiiiatiou  of  Dunkiik  Harbor,  Sew  York,  with  a 
ie>c  of»ecurmg  IG  feet  of  water,  required  by  act  of  July  13,  1802,  was 

tnade  by  the  local  engineer,  Maj.  E.  n.  Kuffner,  Corps  of  Engineers,  and 
his  reijort  thereon  was  snbmitt«d  August  5, 1W92,  through  the  division 
engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers.  Maj.  Ruffner  con- 
siders the  improvement  proposed  worthy  of  beiug  made  by  the  United 
States^  but  it  is  the  opinion  of  the  division  engineer,  concurred  in  by 
this  olHce,  that  Dunkirk  Harbor  is  not  worthy  of  improvement  by  the 
General  Oovernment  to  the  extent  of  securing  16  feet  depth  of  water. 
The  reiwrt  was  transmitted  to  ('ongress  and  printed  as  House  Ex.  Doc. 
Ho.  liy,  Fifty-seconil  Congress,  second  session.  (See  also  Appendix 
PPIO.J 

HOVBMENT    OF    HABBOBS    ON    LAKE    ONTAEICl  EAST  OP  OAK  OR- 
CHARD, NEW    YORK. 


KtPl 
Tl 
I'g 


r  This  district  was  in  the  charge  of  Capt,  Dan  C,  Kingman,  Corps  ot 
Engineers;  Division  Engineer,  Col.  Henry  L.  Abbot,  Corps  of  Engineers. 
3.  Charlotte  Harbor,  New  Yorh, — Theoriginal  projectfortheimpmve- 
meot  of  this  harbor,  adopted  in  1829,  proposed  to  connect  the  deep 
water  in  the  Genesee  Eiver  with  the  deep  water  in  the  lake  by  parallel 
piers  or  jetties  about  480  feet  apait.  Tlic  present  project,  adopted  in 
ISSI,  is  to  extend  the  jetties  to  the  15-foot  carve  in  the  lake,  and  to 
dredge  a  channel  between  them  of  navigable  width  and  15f"etindepth 
at  low  water.  The  natural  channel  was  tortuous,  and  in  calm  weather 
would,  at  ordinary  stages  of  the  lake,  admit  vessels  drawing  8  feet. 

The  total  amount  expended  from  1828  to  June  30, 1893,  is  «4S1,679.29. 
The  amount  expended  from  the  adoption  of  the  present  project  in  1881 
^  to  June  39. 1893,  is  $163,600.97. 

^^>    The  totid  expenditures  have  resulted  in  extending  the  jetties  to  the 
^^BSfoot  curve  in  the  lake,  and  in  securing,  by  dredging,  a  channel  be- 
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tween  tliem  2,700  feet  long,  15  feet  deep  at  extreme  low  nvater,  and  380 
feet  wide  throughout.  Lumber,  stone,  iron,  and  other  material  required 
for  extending  the  west  jetty  about  500  feet  have  been  purchased  during 
the  present  fiscal  year,  and  the  work  of  sinking  the  cribs  is  now  in  prog- 
ress. 

The  expenditure  has  also  sufficed  for  the  protection,  preservation,  and 
repair  of  existing  works,  and  for  the  renewal  of  the  perishable  x>ortion8 
from  the  beginning  of  the  work  till  the  present  time. 

Though  the  deep  water  between  the  jetties  is  15  feet,  yet  as  they  have 
only  been  extended  to  the  13-foot  curve  the  full  measure  of  the  improve- 
ment is  not  available  and  can  not  be  until  the  project  is  completed. 

During  the  year  25,220  cubic  yards  of  material  has  been  dredged  from 
the  channel,  and  3,920  cubic  yards  from  a  trench  in  prolongation  of  the 
west  jetty,  in  which  2,558  cubic  yards  of  stone  has  been  deposited  to 
form  the  foundation  of  the  proposed  extension. 

July  1,  1892,  balance  unexpended $11,553.40 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

36,553.40 
June  30, 1893,  amount  expended  during  fiscal  year 23, 759. 47 

July  1,  1893,  balance  unexpended 12, 793. 93 

July  1,  1893,  outstanding  liabilities 402.48 

July  1,  1893,  balance  available 12,391.50 

{Amount  (estimated)  required  for  complct'ou  of  exiHtiii^  project 109,650.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(8ee  Appendix  Q  Q  1.) 

2,  Pultneyville  Harbor ^  New  York, — ^The  project  for  the  improvement 
of  this  harbor  was  adopted  in  1870  (the  date  of  the  first  appropriation), 
and  proposed  the  construction  of  a  timber  breakwater  running  east- 
ward from  the  west  shore  and  then  northward  as  a  jetty  into  the  lake, 
also  an  east  jetty  parallel  to  and  about  200  feet  from  the  west  one,  and 
a  dredged  channel  between  them. 

The  project  was  modified  in  1875  to  provide  for  increased  dredging. 
The  object  of  the  improvement  was  to  provide  a  channel  of  navigable 
width  and  not  less  than  10  feet  deep  through  the  bar  and  into  the 
mouth  of  Salmon  Creek,  which  was  the  harbor.  The  natural  channel 
was  not  more  than  2  feet  deep. 

In  1884  it  was  proposed,  in  order  to  make  the  dredging  of  perma> 
nent  value  and  eft'ect,  to  build  a  sand- tight  structure  parallel  to  the 
breakwater  and  about  100  feet  from  it  between  it  and  the  beach,  so  as 
to  arrest  the  movement  of  the  beach  sand  and  keep  it  out  of  the  chan- 
nel. 

The  total  amount  expended  to  June  30, 1893,  is  $73,937.09,  and  has 
resulted  in  the  extension  of  the  jetties  to  the  10-foot  curve  in  the 
lake,  and  in  the  construction  of  about  200  feet  of  sand-tight  bulkhead, 
and  in  a  large  amount  of  dredging  in  the  channel.  The  last  work  of 
this  kind  was  done  by  the  United  States  dredging  plant  belonging  to 
this  district  during  the  month  of  May,  1893.  Ten  thousand  seven  hun- 
dred and  six  cubic  yards  of  material  was  removed,  forming  a  good  chan- 
nel from  the  lake  between  the  piers  and  u})  the  creek  as  far  as  the 
wharves  and  warehouses.  This  channel  has  a  general  depth  of  about 
10  feet  at  low  water  in  the  lake. 

The  depth  diminishes  somewhat  in  the  extreme  inner  portions  of  the 
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barbor  on  account  of  the  rock  bottom.  Since  the  construction  of  the 
Band-tight  bulkhead  there  is  rciison  to  hope  that  this  channel  will  be 
much  more  permanent  than  the  former  works. 

The  superstructure  of  the  breakwater  and  of  a  greater  part  of  the 
jetties  is  now  very  much  decayed. 

July  1,1892,  baHncd  unexpended $369.23 

Amount  appropriated  by  act  approved  July  13, 1 8;)2 *. 1, 000. 00 

1,  369. 23 
June  30, 1893,  amount  expended  during  fiscal  year 1, 306. 32 

Jnly  1, 1893,  balance  unexpended 62.91 


Amount  (estimated)  required  for  completion  of  existing  i>rqjcct 9, 000. 00 

Amounttiiatcan  beprofitably  expeudedin  liscal  year  cudiiig.)  iino30, 1895      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marcli  3,  1893. 

(See  Appendix  Q  Q  2.) 

5.  Harbor  at  Great  8odu8  Bay^  New  YorJc. — The  earliest  project  for 
the  improvement  of  this  harbor,  adopted  in  1828,  proposed  the  con- 
struction at  the  mouth  of  the  bay  of  breakwaters  from  the  east  and 
west  shores,  approaching  to  within  500  feet  of  each  other  and  connected 
at  the  opening  with  parallel  jetties  extending  into  the  lake. 

The  subsequent  modifications  were  simply  extensions  of  tbe  original 
project  to  adjust  it  to  the  increased  demands  of  commerce.  The 
present  project  was  adopted  in  1882,  the  object  being  to  extend  the 
jetties  to  the  15-foot  curve  in  the  lake,  and  to  dredge  a  channel  between 
them  not  less  than  15  feet  deep  at  extreme  low  water.  The  natural 
channel  at  ordinary  stages  would  admit  vessels  drawing  8  feet. 

The  total  amount  expended  from  1829  to  June  30, 1893,  is  $449,016.35. 
The  amount  expended  from  1881  to  June  30, 1893,  is  $77,244.61. 

The  total  expenditure  has  resulted  in  the  construction  of  a  timber 
breakwater  3,851  feet  in  length,  and  of  two  jetties  1,580  feet  and  1,294 
feet  in  length,  the  west  one  extending  to  the  15-foot  curve  in  the  lake 
and  the  east  one  to  the  10-foot  curve. 

It  has  also  served  for  the  protection,  preservation,  and  repair  of  these 
works  from  1829  to  the  present  time,  and  for  dredging  from  time  to 
time,  which  has  served  to  maintain  a  channel  of  navigable  width  be- 
tween the  jetties  which  has  varied  at  dift'erent  times  fiom  8  to  15  feet 
in  depth  at  low  water. 

The  present  available  depth  is  not  less  than  15  feet  at  extreme  low 
water,  but  the  channel  has  not  yet  received  the  desired  width. 

The  United  States  dredging  plant  belonging  to  this  district  is  now 
at  work  here,  and  the  channel  will  be  widened  and  improved  as  far  as 
the  funds  available  will  allow, 

July  1, 1892,  balance  unexpended $1, 537. 74 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

16, 537. 74 
June  30, 1893,  amount  expended  during  fiscal  year 12, 927. 35 

July  1,  1893,  balance  unexpended 3,610.39 

July  1, 1893,  outstanding  liabUities 1,206.18 

July  1,1893,  balance  available 2,404.21 


(Amount  (estimated)  required  for  completion  of  exiHtin^  ])roject 43, 000. 00 
Amount  tbat  can  be  i>rofitably  expeudedin  fiscal  yeareuding  Juue30, 1895    40, 000. 00 
Submitted  in  compliance  with  reqnirementH  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3,  1893. 

(Bee  Appendix  Q  Q  3.) 
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4.  Barhor  at  Little  Sodm  Bay,  Kew  York. — The  Hist  project  for  the 
improvemeut  of  this  harbor  was  adopted  in  1829  and  has  since  been 
variously  modified. 

The  first  appropriation  was  made  in  1852.  The  first  project  pro- 
posed to  partially  close  the  opening  between  the  bay  and  the  lake  by 
lateral  dikes  connected  with  two  parallel  jetties  extending  into  the 
lake. 

The  present  project,  which  is  simply  an  expansion  of  the  earlier 
ones,  was  adopted  in  1881  and  is  designed  to  afi'oi^d  a  channel  of  navi- 
gable width  and  not  less  than  15  feet  deep  at  low  water  by  extending 
the  jetties  and  dredging  between  them.  The  original  entrance  into 
the  bay  had  a  depth  of  about  1^  feet  at  extreme  low  water. 

The  total  amount  expended  from  the  date  of  the  first  appropriation 
in  1852  to  June  30,  1893,  is  $310,511.42. 

The  amount  expended  from  the  adoption  of  the  present  project  in 
1881  to  June  30, 1893,  is  $66,069.65. 

The  total  expenditure  has  resulted  in  the  construction  of  5,989  feet  of 
dikes  and  jetties,  which  completes  the  dike  work  and  extends  the  jet- 
ties to  the  12foot  curve  in  the  lake.  It  has  also  served  for  the  pro- 
tection, preservation,  and  repair  of  these  works  from  the  time  they  were 
built  to  the  present  time. 

The  available  depth  of  water  in  the  jettied  channel  is  about  12  feet 
at  low  water.  Effort  has  been  made  in  the  past  to  increase  this  depth 
by  dredging.  The  material  to  be  removed  consists  mainly  of  hardpan, 
which  proved  to  be  very  difficult  to  excavate.  It  was  not  foand  eco- 
nomical to  attempt  to  remove  it  with  a  dredge  alone.  It  will  have  to  be 
first  broken  up  with  explosives. 

This  work  will  be  undertaken  this  season  and  carried  as  far  as  the 
funds  available  will  allow. 

July  1,  1892,  balance  unoxpendod $1,74L86 

Auioim  t  appropriated  by  act  approved  J  iily  13,  1892 6^  000. 00 

7,74LSIS 

Juno  30,  1893,  amount  expended  during  fiucal  year 1, 311. 51 

July  1,  1893,  balance  unexpended 6,430.36 

r  Amount  (estimated)  recpiirod  for  (M>ni])leti<)n  of  existing  project $52,500.00 

)  Amountthatcan  beproiitably  expended  in  ii8caly('arending.hine30,1895    40, 000.00 
I  Submitte<l  in  compliance  witb  requirementH  of  sections  2  of  river  and 
I.    barbor  acts  of  18(36  and  1807  and  of  sundry  civil  act  of  March  3, 18S3. 

(See  Appendix  Q  Q  4.) 

5.  Oniccgo  Harbor,  New  Yorl'. — The  earliest  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1827,  and  proposed  to  inclose  an 
area  at  the  mouth  of  the  Oswego  River  by  extending  jetties  from  the 
Hhore  into  the  lake,  joining  the  outer  ends  by  a  breakwater  and  leaving 
an  opening  through  which  to  enter  the  haibor. 

This  project  was  completed  in  1869,  and  forms  the  present  inner 
harbor. 

The  present  project  was  adopted  in  1870,  and  consists  of  a  break- 
water 6,800  feet  in  length,  generally  parallel  to  the  old  west  break- 
water, and  1,100  feet  in  advance  of  it.  The  estimated  cost  was  $1,- 
161,682.  This  estimate  of  course  did  not  include  its  subsequent  repair 
and  maintenance.  This  jiroject  was  afterward  modified  by  the  pro- 
posed construction  of  an  east  breakwater  2,700  feet  in  length,  tiie  re- 
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dnction  to  350  feet  of  the  opening  between  the  east  end  of  the  west 
breakwitter  uud  tbe  north  end  of  the  light-house  pier,  the  construction 
of  spurs  along  the  face  of  the  outer  west  broaicwater  Co  reduce  tlio 
effect  of  accumolatexl  eeas,  and  to  provide  for  deepening  by  dredging 
the  inner  harbor  at  the  mouth  of  the  Oswego  River, 

The  act  of  Congress  of  Ansnst  11 ,  18SS,  provided  for  flic  removal  of 
the  outer  east  breakwater,  of  which  25(t  feet  had  been  bnilt. 

Tfais  bos  be«D  done,  and  the  construction  of  an  eaat  breakwater  now 
forma  no  part  of  the  project. 

lu  1890  the  project  was  further  modified  by  providing  for  the  pro- 
tection and  permanent  maintenance  of  an  opening  that  Imd  been 
formed  by  waves  in  a  storm  throngh  tlie  outer  breakwater  near  the 
western  angle ;  the  object  of  this  opening  being  to  keep  the  water  in 
the  harbor  pure  by  allowing  a  circulation  through,  and  to  provide 
another  eutrance  for  small  vessels.  The  natural  entrance  to  the  mouth 
of  the  river  was  shallow  and  difficult  of  access,  and  aftbrded  very  little 
shelter  to  vessels  of  any  considerable  size, 

The  sundry  civil  ^ct  approved  March  3,  1893,  anthorized  the  unex- 
pended balance  of  the  current  appropriation  to  be  ai)pUed  to  the  re- 
moval of  rock  within  tbe  harbor  lines  to  a  uniform  depth. 

A  project  was  therefore  prepared  for  the  removal  of  about  3,000 
cubic  yards  of  solid  rock  from  the  bed  of  the  river  near  it«  month,  so 
as  to  secure  a  uniform  depth  of  15  feet  at  extreme  low  water  in  this 
portion  of  the  harbor.    This  work  is  now  in  progress.  ' 

The  object  of  all  these  improvements  has  been  to  give  protection  and 
shelter  to  the  city  docks  and  wharves  and  to  the  commerce  of  the 
harbor,  and  to  make  a  depth  suitable  for  the  deepest  draft  vessels  on 
the  lake. 

The  total  amount  expended  from  the  adoption  of  the  project  to  June 
30, 1893,  is  *1,786,812.75.  The  amount  expended  from  tbe  adoption  of 
the  present  project  in  1870  is  *  1,31 6, 431.88. 

The  total  expenditure  has  resulted  in  the  completion  of  the  origina! 
project  of  1827,  and  in  the  construction  of  the  outer  west  breakwater ; 
the  reduction  to  350  feet  of  tbe  opening  between  the  east  end  of  this 
breakwater  and  the  north  end  of  the  light-house  pier,  the  construction 
and  removal  of  about  250  feetof  the  east  breakwater,  the  completion  of 
two  spnr  cribs,  and  the  deepening  of  the  river  mouth  to  a  de]>th  of  16 
feet  at  low  water ;  in  the  securing  full  protection  to  the  dock  and 
wharves  west  of  the  river  mouth,  and  channels  of  entrance  10  feet 
deep  and  350  feet  wide  to  the  uiuerand  outer  harbors,  and  in  securing 
increased  depth  in  the  inner  harbor. 

In  addition,  the  various  works  have  been  oared  for  and  maintained, 
and  tbe  perishable  portions  renewed,  when  necessary,  from  the  begin- 
ning of  the  work  in  1820  to  tbe  present  time. 

The  operations  of  the  fiscal  year  have  been  the  renewal  of  the  super- 
Btrnctnre  on  the  light-house  pier  extension,  in  the  parapet  form,  for  a 
length  of  about  342  feet;  leaving  about  90  feet  to  bo  done  in  ordw  to 
complete  it.    This  will  t>o  done  this  season. 

There  has  already  been  removed  from  the  harbor  near  the  rivei-  month 
about  2,S00  cubic  yards  of  solid  rock  measured  in  place.  This  will  eu- 
able  vessels  drawing  16  feet  to  rea<*  at  the  lowest  stage  of  the  lake  a 
|.  coal  trestle  and  elevators  before  inaccessible. 

Minor  repairs  have  also  been  made  as  required  to  the  piers  and  break- 
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Jnly  1,  1892,  balance  unexpended $5,788.56 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

45,788.56 
June  30, 1893,  amount  expended  during  fiscal  year 26,970.44 

July  1,  1893,  balance  unexpended .* 18,818.12 

July  1,  1893,  outstanding  liabUitics 3,953.80 

July  1,  1893,  balance  available 14,864.32 

(Amount  (estimated)  required  for  completion  of  existing  project 85, 000. 00 

Aiooniit  that  can  bo  profitably  expended  in  fiscal  year  ending  June30,1895  85, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  liarch  3, 1893. 

(See  Appendix  Q  Q  5.) 

6.  Harbor  at  Saeketts  Harbor ^  JT.  T. — The  project  for  the  improve- 
ment of  tliiB  harbor  was  adoptedin  1881,  and  proposed  the  deepening  of 
the  harbor  by  dredging  over  an  area  of  aboat  15  acres  to  a  depth  of  12 
feet  at  low  water.  The  depth  previously  existing  was  less  than  8  feet 
over  a  large  part  of  this  area. 

In  182G  and  1828  the  sum  of  $6,000  was  expended  in  clearing  and 
deepening  this  harbor.  The  total  amount  expended  from  1826  to  June 
30, 1893,  is  $14,400.01.  The  amount  expended  from  the  adoption  of  tlie 
present  project  to  June  30, 1893,  is  $8,406.01,  and  has  resulted  in  tiie 
removal  of  24,010  cubic  yards  of  sand,  mud,  and  gravel  from  the  harbor, 
and  in  tlie  construction  of  a  stake  and  fascine  dike  164  feet  in  length,  with 
a  mooring  crib  18  feet  square  at  its  extremity  to  shelter  the  basin  and 
exclude  gravel  drift  from  it.  With  the  completion  of  this  work  the  har- 
bor has  a  depth  of  12  feet  at  low  water  over  about  6  acres  of  its  area, 
except  in  a  small  place  where  the  presence  of  rock  in  place  limited  th% 
depth  to  a  little  less  than  12  feet. 

July  1,  1892,  balance  unexpended $449.26 

Juno  30,  1893,  amount  expended  during  fiscal  year 38.00 

July  1,  1893,  balance  unexpended 411.26 


[     harbor  acts  of  186(5  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Q  Q  6.) 

EXA.MINATION  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examination  for  harbor  of  refuge  in  Mexico  Bay^  on 
Lale  Ontario^  New  York,  required  by  act  of  July  13,  1892,  was  made 
by  the  local  engineer,  Capt.  Djin.  0.  Kingman,  Corps  of  Engineers,  and 
his  report  tlicreon,  dated  November  11,  1892,  submitted  through  the 
division  engineer.  Col.  Henry  L.  Abbot,  Ccr]>s  of  Engineers.  Capt. 
Kingman  considers  tliat  the  value  of  such  a  harbor  is,  to  a  certain  ex- 
tent, measured  by  the  value  of  all  the  commerce  on  Lake  Ontario,  but 
that  the  question  as  to  whether  or  not  it  ought  to  be  built  dei>euds 
largely  upon  its  cost,  to  make  an  estimate  of  which  would  require  a 
sui'vey  costing  about  $1,000.    It  is  the  opinion  of  the  division  engineeri 
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concurred  in  by  this  office,  that  the  improvement  is  not  worthy  of  being 
made  by  the  General  Government.  The  report  was  transmitted  to 
Congress  and  printed  as  House  Ex.  Doc.  No.  118,  Fifty-second  Congress, 
second  session.    (See  also  Appendix  Q  Q  7.) 

mPBOVEMENT  OF  BIYEBS  AND  HARBOBS  IN  VEBMONT  AND  NOBTHEBN 

NEW  YOBK. 

This  district  was  in  the  charge  of  Maj.  M.  B.  Adams,  Corps  of  En- 
gineers, to  December  10, 1892,  and  of  Capt.  Smith  S.  Leach,  Corps  of 
Engineers,  since  that  date^  Division  Engineer,  Col.  Henry  L.  Abbot, 
Corps  of  Engineers. 

1.  Shoals  between  Sister  Islands  and  Cross-over  Light.  St.  Lawrence 
River  J  New  York. — The  act  of  August  11,  1888,  provided  for  a  survey 
of  the  shoals  described,  which  being  made,  a  report  was  submitted 
July  2, 1889,  and  printed  in  the  Annual  Report  of  the  Chief  of  Engin- 
eers, 1889,  pp.  2463  and  2464.  The  estimate  of  cost  was  $43,305  for  a 
total  volume  of  2,077  cubic  yards  of  i-ock  to  be  removed,  affording  a 
draft  of  1^  feet  at  low  water. 

Appropriation*  of  $5,000  in  1890  and  $10,000  in  1892  were  made.  A 
contract  already  completed  and  another  now  pending  will  consume  the 
$15,000  appropriated  and  will  accomplish  the  removal  of  the  two  smaller 
of  the  three  shoals  included  in  the  project.  Two  outlying  spurs  of  one 
of  these  shoals,  not  detected  by  the  first  survey,  have  been  included  in 
the  project,  increasing  it  to  2,627  cubic  yards,  and  a  pro  rata  revised 
estimate  of  $54,772  has  been  adopted. 

July  ly  1892,  balance  unexpended $4,909.44 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

14, 909. 44 
June  30, 1893,  amount  expended  during  fiscal  year 8, 198. 43 

July  1,  1893,  balance  unexpended 6,711.01 

July  1,  1893,  amount  covered  by  uncompleted  contracts 4, 500. 00 

July  1, 1893,  balance  available 2,211.01 

f  Amount  (estimated)  required  for  completion  of  existing  project 39, 772. 00 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    39, 772. 00 
]  Submitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
l    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  B  E  1.) 

^.  Ogdenshurg  Harbor^  New  TorJc. — ^The  improvement  of  this  harbor 
has  been  carried  on  under  three  successive  projects,  covering  substan- 
tially the  same  area,  but  providing  for  a  progressive  deepening  to  meet 
the  increasing  demand  of  commerce  for  draft  of  water.  The  last  of  these 
projects  now  in  progress  of  execution  was  adopted  in  1890,  and  contem- 
plates the  deepening  of  the  channels  leading  from  the  deep  water  of  the 
St.  Lawrence  Biver  and  along  the  city  front  to  16J  feet  at  extreme  low 
water,  at  an  estimated  cost  of  $158,950.  Prior  to  improvement,  depths 
of  5  to  12  feet  prevailed  along  the  city  front.  There  is  now  a  channel 
150  feet  wide  with  a  clear  depth  of  16J  feet  at  extreme  low  water  along 
the  greater  part  of  the  city  front,  with  two  entrances  of  equal  or  greater 
depth  from  the  river.  The  completion  of  a  contract  now  pending  will 
extend  the  channel  with  the  same  dimensions  to  and  across  the  mouth 
of  the  Oswegatchie  River  and  deepen  a  third  entraiu'c  at  the  upper 
end.  All  moneys  appropriated,  not  heretofore  exi)ended,  are  jjledged 
under  the  present  contract. 
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Jnly  1,  1892,  balnnce  unexpeiulod $27,55(128 

Amount  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

67,556.23 
June  30,  1893,  amount  expended  during  fiscal  year 22, 862. 22 

July  1,1893,  balance  unexpended 44,694.01 

July  1,  1893,  outstanding  liabilities $10,127.11 

July  1, 1893,  amount  covered  by  uncompleted  contracts 28, 534. 89 

38,662.00 

July  1, 1893,  balance  available 6,032.01 

(Amount  (estimated)  required  for  completion  of  Existing  project 70, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jmio30, 1895    70, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(Sec  Appendix  R  R  2.) 

3.  Breahicaier  at  Rome  Pointy  Lake  Champlainy  Kew  TorJc. — ^The  proj- 
ect of  this  improvement  was  adopted  in  188o,  and  comprised  a  straight 
breakwater  composed  wholly  of  stone,  with  a  total  length  of  about 
2,000  feet,  reaching  the  18-foot  curve  in  the  lake.  The  estimated  cost 
was  $110,000. 

To  tlie  close  of  the  last  fiscal  year  operations  had  been  carried  on 
under  four  contracts,  made  in  1885, 1886, 1888,  and  1890,  and  1,700  feet 
of  the  structure  had  been  completed. 

The  18-foot  curve  was  then  125  feet  from  the  unfinished  end  and  it 
was  therefore  decided  to  terminate  the  breakwater  with  an  extension 
of  135  feet,  and  with  a  total  length  of  1,835  feet. 

The  original  estimate  of  cost  was  $110,000,  or  $55  per  linear  foot 
The  appropriations  of  the  years  above  noted  aggregated  $83,500  and  in 
the  actof  July  13, 1892,  the  sum  of  $15,000  was  appropriated,  that  being 
the  estimated  cost  of  tlie  proposed  extension.  With  the  total  of  $98,- 
500  appropriated  the  project  will  be  completed,  the  actoal  cost  being 
somewhat  less  than  $54  per  linear  foot.  Under  the  last  appropriation 
of  $15,000  a  contract  was  entered  into  for  the  135  feet  extension,  work 
to  bo  begun  November  1, 1892,  and  completed  November  30, 1893.  At 
t  he  close  of  the  fisc*.al  year  the  rubble  foundation  and  core  were  in  place 
and  the  setting  of  the  large  stones  in  the  superstructure  had  begun. 

July  1,  1892,  balance  unexpended $7.97 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

15, 007. 97 
June  30, 1893,  amount  expended  during  fiscal  year 4, 788. 86 

Jnlv  1,  1893,  balance  nnoxponded 10,209.11 

July  I,  1893,  outstanding  liabilities $2,148.69 

July  1,  1893,  amount  covered  by  uncompleted  contracts 8, 120. 42 

10,269.11 

(See  Appendix  R  R  3.) 

d.  Oreaf  Chazy  River,  N'ew  Yorl\ — A  survey  of  this  stream  from  its 
mouth,  on  Lake  Ghamplain,  to  Champlain  Village  was  providipd  for  in 
the  act  of  188S.  The  report  made  was  printed  in  the  Report  of  the 
Chief  of  En^nneers  for  1880,  p.  2466. 

The  project  adox)ted  was  to  dredge  a  channel  between  the  iK)int8 
named  in  the  act  40  feet  wide  and  5  feet  deep,  at  a  cost  of  $18,000. 
The  act  of  1800  appropriated  $10,000  to  this  improvement,  which  was 
expended  under  contract  in  accordance  with  the  project. 

An  appropriation  of  $5,000  was  made  in  the  act  of  1892,  which  has 
also  been  placed  under  contract  and  will  be  exx)ended  by  jNTovember 
30, 1803. 


BIVEB   AND   HARBOR   IMPROVEMENTS.  417 

Amount  appropriated  by  act  approved  Jaly  13, 1892 $5, 000. 00 

Jane  30,  1893,  amount  expended  daring  fiscal  year 30.17 

July  1, 1893,  balance  unexpended 4,969.83 

July  1, 1893,  outotanding  liabilities $165.00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 4, 804. 83 

4,969.83 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 
Amount  uiat  can  be  profitably  expended  in  fiscal  year  en  ding  J  nn  e  30, 1895      3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  E  E  4.) 

5.  Plattsburg  Harbor,  Ifew  York. — This  work  has  been  intermittently 
prosecuted  since  1836.  Under  the  project  then  adopted,  and  subse- 
quent modifications,  a  breakwater  of  a  permanent  and  substantial 
character,  1,850  feet  in  length,  has  been  completed.  This  structure  is 
believed  to  afford  sufficient  shelter  for  the  present  needs  of  commerce. 
In  addition  to  the  breakwater,  some  dredging  has  been  done  in  the 
anchorage  and  a  short  length  of  wasting  beach  has  been  protected. 
The  total  cost  of  the  improrement  has  been  $122,412.03. 

July  1, 1892,  balance  unexpended $15,275.34 

June  30,  18SK3,  amount  expended  during  fiscal  year 15, 007. 37 

July  1, 1893,  balance  unexpended 267.97 

(See  Apx)endix  E  E  5.) 

6.  Burlington  Harbor  J  Vermont, — ^This  improvement  dates  from  1836, 
modifications  of  the  original  plan  having  been  made  from  time  to  time, 
so  as  to  afford  adequate  protection  to  the  increasing  commercial  and 
shipping  interests  of  the  harbor.  The  last  modification,  made  in  1886, 
provides  for  further  extension  of  the  breakwater,  botli  to  the  north  and 
to  the  south,  with  its  gradual  withdrawal  as  it  is  prolonged,  into  water 
about  30  feet  deep,  instead  of  38  feet  deep,  so  as  to  reduce  the  cost. 

The  old  parts  of  the  under  superstructure  are  much  decjayed,  and  the 
balance  of  the  appropriation  of  September  19,  1890,  $15,691.83,  will  be 
erpendedin  repairs,  as  also  the  additional  funds  asked  for,  if  appro- 
priated. 

July  1, 1892,  balance  unexpended $15,759.89 

June  30, 18^,  amount  expended  during  fiscal  year 68.06 

July  1, 1893,  balance  unexpended 15, 691. 83 

(Amount  (estimated)  required  for  completion  of  existing  project 129, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  oudiiig  June  30, 1895    10, 000. 00 
Submitted  in  compliance  with  reauiromeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  B  E  6.) 

7.  Otter  Creek,  Vermont. — The  object  of  this  improvement  is  to  afford 
a  channel  of  navigable  width  and  a  depth  of  8  feet  at  low  water  from 
the  town  of  Vergennes,  Vt.,  to  Lake  Ohamplain.  The  original  project 
was  adopted  in  1872.  and  was  estimated  to  cost  $58,146.  In  1882  sur- 
veys developed  the  lact  that  rock  in  situ  would  be  encountered  within 
the  proposed  limits  of  width  and  depth,  and  the  estim<ate  was  increased 
to  $73,748.40.  In  1884  a  relocation  of  the  channel  at  Bull  Brook  Bend 
avoided  i>art  of  the  rock  excavation,  reducing  the  cost  by  about  $500, 
and  the  lower  prices  which  have  prevailed  in  recent  years  have  insured 
the  completion  of  the  project  for  less  than  the  revised  estimate  of  1882. 

Occasional  expenditares  for  maintenance  will  doubtless  be  required. 
It  has  been  found  necessary  to  repeat  operations  at  Bull  Brook  Bend, 
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and  it  is  quite  probable  that  accretions  will  again  oocnr  on  the  shoah 
there  and  elsewhere  during  the  season  of  freshets.  Such  costs  of  main- 
tenance will  not,  it  is  believed,  be  excessive  in  relation  to  the  first  cost 
of  the  improvement,  and  they  will  be  very  small  as  compared  with  the 
traffic  benefited. 

Under  the  act  of  1892  the  rock  excavation  near  the  Eeform  School 
Dock  at  Yergennes  was  twice  advertised  and  placed  under  a  contracty 
insuring  the  completion  of  the  work  proposed  with  the  funds  available. 

Amount  appropriated  by  act  approved  July  13,  1892 $10, 000. 00 

June30, 1893,  amount  expended  daring  fiscal  year 259.75 

Jaly  1, 1893,  balance  unexpended 9,740.25 

July  1, 1893,  amount  covered  by  uncompleted  contracts ..: 9, 740. 25 

(See  Appendix  R  E  7.) 

8,  Ticonderoga  Bivevy  New  Torh — ^The  project  for  this  improvement 
was  adopted  in  1881,  its  object  being  to  afford  a  channel  of  navigable 
width  and  a  least  depth  of  8  feet  at  low  water  from  Ticonderoga  vHlage 
to  Lake  Ghamplain,  a  distance  of  about  2  miles.  The  original  estimated 
cost  of  the  improvement  was  $42,616. 

The  appropriation  of  September  19, 1890,  $2,000,  was  expended  under 
contract,  and  operations  consisted  in  the  dredging  and  removiJ  of  8,132 
cubic  yards  of  material  from  shoals  near  the  mouth  of  the  river. 

The  work  done  under  the  small  appropriation  of  1890  was  of  sab^ 
stantial  benefit,  though  it  has  lost  some  of  its  efficacy  through  deteri- 
oration. 

{Amonnt  ^estimated)  required  for  completion  of  existing  project $26^  018.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895    26^  Old.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1S93. 

(See  Appendix  E  R  8.) 

9.  Narrows  of  Lake  Ohamplainj  New  York  and  Vermont — ^The  origi- 
nal project  for  tliis  work  was  adopted  in  1885.  and  had  for  its  object  the 
removal  of  such  obstructions  in  the  channel  oetween  WhitehaU,  If.  T., 
and  a  point  a  mile  below,  known  as  the  Elbow,  as  would  afford  a  least 
depth  of  12  feet  with  a  least  width  of  150  feet,  and  the  dredging  of  the 
channel  along  Cedar  Mountain  and  across  Kenyou  Bay  so  as  to  afford 
a  least  depth  of  12  feet  and  a  width  of  200  feet.  The  estimated  oost 
was  $80,000. 

Under  appropriations  in  1886  and  1838,  aggregating  $45,000,  the  pro* 
ject  was  completed,  and  the  resulting  channel  being  found  deficient  in 
width  at  certain  sharp  bends,  a  supplementary  project  was  adopted^ 
involving  dredging,  at  an  estimated  cost  of  $21,000. 

The  act  of  1802  contained  an  appropriation  of  $18,500,  making,  with 
the  balance  in  hand,  a  sum  suiticient  to  complete  the  project,  which  has 
been  pla(».ed  under  contract.  Nothing  was  done  during  the  fiscal  year. 
Operations  will  begin  soon  after  its  close  and  will  be  complete  by 
November  30,  1893. 

July  1,  1892,  balance  unexpendod $2,290.04 

Amount  appropriated  by  act  approved  July  13,  1892 18, 500. 00 

^20,790.04 
June  30, 1893,  amount  expended  during  fiscal  year 28.S8 

July  1,  1893,  balance  unexpended 20,761. 16 

July  1,  1893,  amount  covered  by  uncompleted  contracts 16,300.00 

July  1,  1893,  balance  available 4^46L16 

(See  Appendix  E  E  9.) 
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10.  Breakicater  conslriirtion  in  Tiahe  Champlain. — In  compliance  with 
instructions  from  this  offlc<!,  M;^.  M.  B.  Adams,  Corps  of  Eugineern, 
then  in  charge  of  works  in  that  district,  submitted  a  coinprehennive 
rejtort  and  discussion  upon  the  subject  of  breakwater  construction  in 
Lake  Cliamplainj  which,  togetlier  with  remarks  thereon  by  officers  who 
have  had  experience  with  similar  works  on  the  Great  Lakes,  is  sub- 
mitted herewith  as  Appendix  R  It  10. 

■BIAMINATIONS  MADE  IN  COMPLIANCE  WITH  BIVEB  AND  HAEBOE  ACT 
APPBOVBD  JULY  13,  1892. 

The  preliminary  Bxamiuations  of  the  following  localities,  required  fty 
act  of  July  13,1S92,  were  made  by  the  local  eugiueer,Miij.  M.B.  Adams, 
Oorps  of  Engineers,  and  reports  thereon  submitted  through  the  division 
engineer,  Col,  Hem'  L.  Abbot,  Corps  of  Engineers: 

I.  yorth  Hero  Harbor,  on  Lake  Champlain,  Vermont. — Ma^j.  Adams 
Bubmitted  report  of  exainination  uuder  date  of  September  3, 18<J2.  It 
is  his  opinion  and  tliat  of  the  division  engineer,  concurred  in  by  this 
ofiice,  that  the  locality  is  not  worthy  of  improvement  by  the  Ceueral 
Government.  The  report  was  tran-smitted  t«  Congress  and  printed  as 
House  Ex.  Doc.  No.  113j  Fifty-second  Congress,  second  session.  (See 
also  Appendix  R  R  11.)' 

S.  Harbor  at  Adanut  {Tobiag]  Landing,  on  Grand  Isle,  Vermont. — Maj. 

Adams  submitted  report  of  examination  under  date  of  September  3, 

1892.    It  is  his  opinion  and  that  of  the  division  engineer,  concorred  in 

by  this  ofSce,  that  the  locality  ia  not  worthy  of  improvement  by  the 

_       General  Government.    The  report  was  trausraitted  to  Congress  and 

^^_}>rinled  as  House  Ex.  Doc.  So.  C^l,  Fifty-second  Congress,  second  ses- 

^Hfrion.    (See  also  Appendix  R  R  12.) 
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This  work  was  in  the  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engi- 

sere,  having  under  his  immediate  orders  Lieut.  Clement  A.  F.  Flagler, 
Corps  of  Engineers,  the  entire  year,  and  Lieut.  H.  C.  Newcomer,  Con'B 
ef  Engineers,  to  Angust  20,  1892. 

The  principal  features  of  this  improvement  as  originally  pmjected 
are  (1)  two  mid-tide  training  walls  of  mbblestone  extended  from  the 
shore  westward  into  San  Francisco  Bay  about  2  miles;  (2)  a  connection 
by  a  canal  IJ  miles  in  length  with  the  estuary  of  San  Leandro;  (3)  a 
dam  at  the  mouth  of  this  estuary;  ii)  dredging  of  basins  and  channels 
to  give  a  depth  of  20  feet  at  low  l^de,  which  at  high  tide  will  accommo- 
date vessels  of  the  largest  class. 

Two  modiflratious  of  the  original  project  have  been  adopted,  namely, 
to  increase  the  width  of  tidal  canal  from  300  to  400  feet,  and  to  raise 
the  height  of  Jetties  from  half-tide  level  to  full  high  water. 

In  the  original  condition  of  the  entrance  the  low-waler  channel  depth 

ae  about  2  feet,  admitting  at  time  of  high  tide  vessels  drawing  6  to  8 
^eet  of  water.  The  present  navigable  condition  is  a  convenient  channel 
""  jm  the  Bay  of  San  Francisco  to  and  ahing  the  city  front  300  feet  in 

idth  and  1  i  feet  in  depth  at  low  water,  admitting  vessels  at  high  water 
or  19  feet  drafr.. 

The  channel  in  the  upper  bay  it*  200  feet  wide  and  8  feet  deex)  at  low 
water.    These  depths  have  been  well  maintained  during  the  year. 
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Along  the  front  of  the  city  of  Oakland  the  channel  was  widened  dur- 
ing the  past  year  from  225  to  300  feet,  and  this  strip  of  75  feet  width 
was  excavated  to  18  feet  at  low  water.  This  is  an  advantage  for  con- 
venience of  navigation. 

The  channel  in  the  upper  bay  has  been  increased  in  depth  and  the 
general  facilities  for  commerce  and  navigation  have  been  enlarged. 

Each  year  shows  the  benefit  of  improvements  in  the  entry  of  larger 
vessels. 

The  other  operations  of  the  year,  namely  the  excavation  of  a  jwrtion* 
of  the  canal  and  the  addition  to  the  south  jetty,  are  in  continuation  of 
the  project  but  have  no  immediate  bearing  upon  commercial  facilities. 

The  amount  expended  to  June  30, 1893,  is  1 1,551,644.14. 

The  quantity  of  dredging  during  the  year  is  418,732  cubic  yards,  of 
which  102,441  yards  applied  to  the  excavation  of  the  canal,  completing 
the  contract;  155,119  yards  to  widening  and  deepening  the  channel  in 
front  of  the  wharves  of  Oakland,  completing  the  contract;  and  161,172 
yards  to  excavation  of  the  upper  channel  in  front  of  Brooklyn,  contract 
nearly  completed.    All  of  the  spoil  was  securely  placed  ashore. 

A  contract  made  on  October  8, 1892,  for  giving  20  feet  depth  in  front 
of  Oakland,  not  yet  begun,  is  to  be  completed  by  April  14, 1894. 

The  quantity  of  work  done  on  the  south  jetty  is  included  in  7,676  tons 
of  stone  delivered  and  in  20,684  square  feet  of  dry  masonry.  Contract 
not  yet  half  finished. 

The  contemplated  operations  for  the  coming  year  include  deepening 
the  channel  in  front  of  Oakland  already  provided  for  by  contract;  in 
enlarging  the  channel  of  the  entrance,  in  extension  of  the  south  jetty, 
and  in  case  of  sufficient  funds  becoming  available^  a  continuation  of 
work  upon  the  canal. 

July  1,  1892,  balance  unexpended $82,419.30 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

232, 419. 30 
June  30,  1893,  amount  expended  during  fiscal  year 99,463.44 

July  1,  1893,  balance  unexpended 132,955.86 

July  1,  1893,  outstanding  liabilities $4,797.73 

July  1,  1893,  amount  covered  by  uncompleted  contracts 122, 419. 94 

127,217.67 

July  1,  1893,  balance  available 5,738.19 

f  Amount  (estimated)  reqnired  for  completion  of  existing  project 841, 000. 00 

I  Amount  that  can  bo  profitably  expended  inliscal  year  ending  June  30,1895  350,000.00 
]  Submitted  in  comj)liance  with  re<iuiron\euts  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  S  S  1.) 

EXAMINATION  MADE  IN   COMPLIANCE  WITH  EIVEE  AND  HABBOB  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examination  of  entrance  to  harbor  of  San  Francisco^ 
Cal.^  knoicn  a^  Golden  Gate,  required  by  act  of  July  13,  1892,  was  made 
by  the  local  engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers,  and  his 
report  thereon,  dated  July  27,  1892,  submitted.  It  is  his  opinion,  con- 
curred in  by  this  office,  that  tlie  entrance,  being  now  unexceptionable, 
is  not  worthy  of  improvement  by  the  General  Government.    The  report 
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was  transmitted  to  Congress  and  printed  as  ITouse  Ex.  Doc.  Ko.  90, 
Fifty-second  Congress,  second  session.     (See  also  Appendix  S  8  2.) 

IMPROVEMENT    OF   RIVERS   AND    HARBORS    IN    SOUTHWESTERN  ARI- 
ZONA AND  IN  CALIFORNIA  SOUTH  OF  SAN  FRANCISCO. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  H.  H.  Benyaurd, 
Corps  of  Engineers,  having  under  his  immediate  orders  Lieut.  Charles 
L.  Potter,  Corps  of  Engineers,  the  entire  year,  and  Lieut.  James  J. 
Meyler,  Corps  of  Engineers,  to  October  10,  1892. 

1.  Napa  River,  California, — The  project  is  to  clear  the  river  of  snags 
and  the  banks  of  overhanging  trees  interfering  with  navigation,  and 
to  dredge  the  bars  between  Carr  Bend  and  Vernon  Mills  in  the  imme- 
diate vicinity  of  Napa. 

Work  upon  this  improvement  was  commenced  in  1880.  The  river 
was  cleared  of  snags,  and  the  channel  was  dredged  from  Carr  Bend  to 
the  highway  bridge  at  Third  street.  The  work  completed  two  years 
ago  left  the  river  in  good  boating  condition.  It  is  not  considered  that 
any  improvement  effected  can  be  permanent.  Floods  in  the  riycr  caused 
by  the  winter  rains  bring  down  large  quantities  of  detritus  which 
lodges  in  the  river  and  forms  shoals.  The  channel,  dredged  two  years 
ago,  has  been  partially  refilled  from  material  brought  down  during  a 
heavy  freshet  last  December. 

The  total  amount  appropriated  for  this  improvement  is  $17,500,  and 
the  total  amount  expended  is  $17,480.65. 

No  work  was  done  during  the  past  season.  The  amount  of  $10,000 
is  asked  for  the  fiscal  year  ending  June  30, 1895. 

July  1, 1S92,  balance  unexpended $41. 43 

Jane  30, 1S93;  amount  expended  dnring  fiscal  year 22. 08 

July  If  1893;  balance  unexpended 19.35 

{Amount  (estimated)  require  for  completion  of  existing  project 10, 000.  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1895    10, 000. 00 
Submitt^  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  1.) 

2.  Redwood  Creek,  California. — This  improvement  is  a  continuation 
of  that  heretofore  carried  on  under  appropriations  made  for  the  im- 
provement of  Redwood  Harbor.  The  creek  has  been  dredged  several 
times,  the  object  being  to  provide  a  channel  50  feet  wide  and  3  feet  deep 
at  low  tide  from  the  lower  end  of  the  tannery  bend  to  the  wharves  at 
Bedwood,  a  distance  of  about  6,000  feet.  From  the  tannery  bend  to 
the  Bay  of  San  Francisco,  distant  about  6  miles,  a  good  navigable  chan- 
nel exists  for  the  class  of  vessels  engaged  in  the  trade  witli  Redwood 
City. 

Dredging  was  in  progress  at  the  beginning  of  the  fiscal  year  with  \\\q 
balance  available  from  the  appropriation  of  $8,000  made  by  the  river 
and  harbor  act  of  September  19, 1890.  The  work  was  continued  during 
July  and  August,  and  the  dredged  channel  completed. 

The  improvement  can  not  be  considered  of  a  permanent  character,  as 
owing  to  natural  causes  there  is  a  constant  tendency  to  shoaling.  An 
examination  recently  made  by  the  officer  in  charge  shows  that  as  ex- 
pected the  dredged  channel  has  partially  refilled,  tliough  a  well  defined 
cut  existexl  around  the  tannery  bend  capable  of  aflbrding  navigation 
daring  the  higher  stages  of  tide. 
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No  approprijitiou  is  asked  for  th'e  coming  fiscal  year.  Funds  may  be 
needed  in  the  future  to  continue  the  dredging  as  the  condition  of  the 
channel  may  warrant  and  the  commerce  justify. 

The  total  amount  appropriated  for  dredging  at  Bedwood  is  $23,400, 
of  which  $8,000  was  for  Bedwood  Greek,  and  the  total  amount  ex- 
pended to  the  close  of  the  fiscsd  year,  including  outstanding  liabilities, 
is  $23,386.49. 

July  1, 1892,  balance  unexpended $2,708.18 

June  30,  1893,  amount  expended  during  fiscal  year .«.      2, 694. 67 

July  1, 1893,  balance  unexpended 13.51 

(See  Appendix  T  T  2.) 

3.  San  Luis  Ohispo  Harbor^  Oalifamia. — ^The  project  for  this  improve- 
ment is  intended  to  protect  the  anchorage  and  landing  at  Port  Harford 
by  the  construction  of  a  breakwater  on  Whaler  itee^  extending  from 
Point  San  Luis  to  Whaler  Island,  and  thence  to  a  point  where  the 
outer  reef  rises  above  high  water.  The  total  length  of  the  stmcture, 
when  completed,  including  the  island,  will  be  about  2,300  feet.  The 
breakwater  will  rise  to  a  height  of  6  feet  above  high  tide  with  such 
slopes  in  front  and  rear  as  may  be  assumed  under  the  action  of  the  seas. 

That  portion  of  the  breakwater  between  the  point  and  the  island, 
about  300  feet  in  length,  is  practically  completed,  and  work  has  been 
commenced  upon  the  extension  beyond  the  island  and  carried  an  addi- 
tional length  of  340  feet.  In  addition,  several  thousand  tons  have  been 
deposited  in  the  deeper  portions  of  the  ree^  on  the  line  of  the  structure 
outside.    The  present  completed  length  of  breakwater  is  about  900  feet 

At  the  commencement  of  the  fiscal  year  work  was  in  progress  under 
contract  with  the  San  Francisco  Bridge  Company.  This  work  was 
completed  in  August,  the  contractor  having  delivered  and  placed  in 
position  2,812.77  tons  during  the  two  months. 

Work  is  now  being  continued  with  the  appropriation  of  $30,000  made 
by  river  and  harbor  act  of  July  13, 1892.  After  advertising,  in  the 
usual  manner,  a  contract  was  entered  into  with  A.  A.  Polhamus,  April 
22,  for  rock  in  place  at  $1.94  per  ton.  The  above  amount  will  permit 
the  delivery  of  Jibout  15,000  tons,  which  will  extend  the  breakwater  an 
additional  400  feet.  Owing  to  the  inef&cient  plant  provided  by  the  con- 
tractor, but  little  progress  was  made  at  the  clcise  of  the  fiscal  year. 
The  changes  now  being  made  in  the  outfit  will  cause  a  more  rapid 
progress  to  be  made  in  the  future. 

As  the  breakwater  advances  seaward  the  depth  of  water  on  the  reef 
on  the  line  of  the  structure  becomes  greater,  reaching  finally  30  feet  at 
mean  low  water. 

The  original  project  contemplated  first  filling  up  the  gaps  in  the  reef 
and  raising  the  breakwater  to  the  plane  of  mean  low  water,  and  after- 
wards raising  it  higher,  if  deemed  advisable.  The  conditions  arising 
Irom  the  almost  constant  ^well  across  the  reef,  making  'it  dif&cult  and 
dangerous  to  deposit  rock  from  barges  direct  upon  the  reef,  as  well  as 
the  increased  expense  of  these  operations,  caused  the  oflScer  in  charge 
to  recommend  that  the  project  be  changed  so  as  to  permit  the  break- 
water to  be  built  continuously  above  high  water  as  the  work  proceeded, 
the  material  being  deposited  in  place  from  trestle  work  built  from  the 
shore.  A  revised  project  with  estimate  to  carry  on  the  work  in  this 
manner  was  submitted  and  approved. 

The  total  amount  appropriated  for  this  improvement  is  $95,000,  and 
the  total  amount  expended  is  $66,864.90. 
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July  1, 1892,  balance  unexpended $19,646.77 

Amonnt  appropriated  by  act  approved  July  13,  1892 30, 000. 00 

49>  646. 77 
Jnne  30, 1893,  amount  expended  daring  fiscal  year 20, 730.51 

Jnly  1, 1893,  balance nnexpended 28,916.26 

Jaly  1, 1893,  outstanding  liabilities $781.16 

Jnly  1, 1893,  amount  covered  by  uncompleted  contracts 26, 818. 84 

27,600.00 

Joly  1, 1893,  balance  available 1,316.26 

(Amount  (estimated)  required  for  completion  of  existini^  project 508, 660. 00 
Amounttbatcanbeprontablyexpendedin  fiscal  yearendingJune30,1895  150, 000. 00 
Submitted  in  compliance  with  requirements  of  Hections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  T  T  3.) 

4.  Wilmington  Harbor j  CaZf/bmia.— Previous  to  the  commencement 
of  this  improvement  in  1871,  there  was  a  depth  of  less  than  2  feet  at  the 
entrance  at  low  tide.  Since  that  time  the  operations  of  dredging  and 
jetty  constmction  have  secured  a  depth  of  16  feet  at  mean  low  tide  m 
the  inner  harbor,  and  a  depth  of  over  14  feet  at  tlie  entrance.  The  present 
project  is  intended  to  secure  a  depth  of  16  feet  at  same  stage,  which 
win  permit  vessels  drawing  21  or  22  feet  to  enter  at  high  tide.  During 
the  past  year  the  ship  Big  Bonanza^  drawing  18.8  feet,  entered  the  har- 
bor and  unloaded  at  the  wharves. 

During  the  past  year  operations  have  been  continued  with  the  appro- 
priation of  $51,000  made  by  river  and  harbor  act  of  July  13, 1892,  com- 
bined with  the  balance  of  a  former  appropriation.  A  contract  was  en- 
tered into  with  Patrick  O'Neilj  after  due  advertisement,  for  delivering 
18,000  tons  of  rock  for  the  jetties.  Under  this  contract  work  was  con- 
tinued upon  the  extension  and  repair  of  the  jetties.  At  the  close  of  the 
flsc^  year  the  contractor  had  delivered  7,458.7  tons  of  rock,  which 
was  used  in  strengthening  the  east  jetty  inside  of  Deadmans  Island 
and  in  the  extension  seaward  of  the  jetty  beyond  the  island.  The  line 
of  single  work  of  the  east  jetty  was  also  raised  and  strengthened  to  re- 
sist threatened  encrqachment  of  the  sea. 

During  the  coming  season  the  work  of  jetty  extension  will  be  contin- 
ued to  the  extent  of  the  available  funds. 

With  the  expenditure  of  the  amount  now  on  hand  the  present  project 
will  be  completed.  No  ftirther  appropriation  is  asked  at  this  time,  as 
it  is  desired  first  to  ascertain  fully  the  effects  of  the  operations  now  in 
progress  in  securing  the  desired  depth  at  the  entrance.  A  survey  of 
the  entire  harbor  is  now  in  progress. 

The  total  amount  appropriated  for  this  work  is  $955,000,  and  the  to- 
tal amount  expended  to  close  of  fiscal  year,  including  outstanding 
liabiUtieSy  is  $918,238.88. 

July  1, 1892,  halanoe  nnexpended $9,674.58 

Amount  appropriated  by  act  approved  Jnly  13;  1892 51, 000. 00 

60, 674. 58 
Jnne  30^  1893,  amonnt  expended  dnring  fiscal  year 21,794.10 

Jnly  1, 1898,  balance  nnexpended 38,880.48 

Jnly  1, 1893,  ontBtanding  Dabihties 1 $3,119.36 

Jnly  1, 1893,  amonnt  coyered  by  nncompleted  contracts 19, 978. 28 

22,097.64 

Jnly  1, 1893,  balanoo  ayailable 16,782.84 

(See  Appendix  T  T  4.) 
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5.  San  Diego  ff arbor y  California. — Before  the  adoption  of  the  present 
project  the  work  carried  on  at  San  Diego  had  for  its  object  the  preser- 
vation of  the  harbor,  which  was  being  injured  by  the  deposition  of 
material  brought  down  the  San  Diego  River  in  flood  stages.  The  river 
was  diverted  from  its  course  and  caused  to  empty  into  False  Bay.  This 
was  accomplished  by  building  a  substantial  levee  across  the  mouth  of 
the  river  and  excavating  a  new  water  way  leading  to  False  Bay.  This 
work  was  completed  in  1876. 

The  present  project  for  the  improvement  of  the  harbor  contemplates 
the  preservation  and  repair  of  the  above  levee,  securing  a  depth  of  26 
feet  at  mean  low  tide  over  the  outer  bar  by  the  construction  of  a  jetty 
on  Zuniuga  Shoals  and  dredging  and  maintaining  a  channel  of  24  feet 
depth  at  mean  low  tide  over  the  shoal  at  the  head  of  the  middle  ground. 

Jetty. — ^The  ground  on  Goronado  !N'orth  Island  needed,  in  connection 
with  the  construction  of  the  jetty,  was  recently  purchased  under  an 
agreement  made  by  the  Department  with  the  Goronado  Beach  Company. 
Upon  the  acquisition  of  the  land  specifications  were  issued  and  pro- 
posals invited  for  the  construction  of  so  much  of  the  jetty  as  the  availa- 
ble funds  would  permit. 

During  the  coming  season  work  will  be  continued  upon  the  construc- 
tion of  the  jetty. 

Middle  ground. — ^The  dredged  channel  through  the  middle  ground 
has  shoaled  over  a  narrow  crest  to  a  depth  of  about  16jr  feet  at  mean 
low  water.  This  shoaling  is  due  to  natural  causes,  the  material  being 
brought  into  the  harbor  over  Zuninga  Shoals  during  flood  stages  of 
tide.  With  the  construction  of  the  jetty  this  movement  of  sand  will 
be  controlled  and  the  material  will  be  impounded  behind  the  jetty.  It 
is  not  intended  to  continue  operations  at  the  middle  ground  until  the 
jetty  shall  have  been  extended  sufficiently  far  to  permit  the  dredging  to 
be  carried  on  and  a  permanent  channel  maintained. 

The  total  amount  appropriated  for  the  levee  at  San  Diego  Harbor 
since  1875  is  $82,500,  and  the  total  amount  expended  on  this  work  is 
$82,085.37. 

There  has  been  appropriated  for  the  jetty  and  dredging  $110,000,  and 
the  amount  expended,  including  purchase  of  land  and  outstanding 
liabilities,  is  $21,722.90. 

The  amount  of  $200,000  is  asked  for  the  fiscal  year  ending  Jane  30. 
1895. 

July  1,  1892,  balance  unexpended $60,759.81 

Amount  appropriated  by  act  approved  July  13,  1892 50, 000. 00 

100, 759. 81 
June  30,  1893,  amount  expended  during  fiscal  year 12, 087.  " 


July  1,  1893,  balance  unexpended 88,732.15 

July  1,  1893,  outstanding  liabilities 40.42 

July  1, 1893,  balance  available 88,6eL7S 

i Amount  (estimated)  required  for  completion  of  existing  project 284,000.00 
Amountthat  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 1895  200, 000. 00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  T  T  6.) 

6.  Colorado  and  Oila  rivers  at  Yumaj  Ariz. — Prior  to  the  appropria- 
tion of  $10,000  made  by  tlie  river  and  harbor  act  of  July  13, 1892,  no 
survey  had  been  made  of  the  locality  upon  which  to  base  a  project 
for  improvement.  An  allotment  of  $500  was  accordingly  made  from 
the  above  amount  for  this  purpose. 
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The  survey  was  completed  in  October  last,  and  a  project  was  sub- 
mitted and  approved  by  tlie  Secretary  of  War,  November  25, 1892. 

The  act  requires  the  construction  of  a  levee  along  the  Gila  Eiver, 
near  its  junction  wi£h  the  Colorado  at  Yuma,  Ariz.,  so  as  to  confine 
the  waters  to  the  channels  of  those  rivers. 

It  is  proposed  to  build  a  substantial  levee  along  a  slough  near  the 
eastern  boundary  of  Yuma,  extending  from  the  high  land  on  the  left 
bank  of  the  Colorado  to  an  embankment  of  the  Southern  Pacific  Eail- 
road  at  the  southerly  limit  of  the  town.  The  total  length  of  the  levee 
will  be  about  3,200  feet. 

The  right  of  way  for  the  levee  has  been  obtained  from  the  various 
property  owners  free  of  expense,  and  the  deeds  have  been  placed  upon 
record. 

Owing  to  the  intense  heat  prevailing  at  Yuma  during  the  summer 
seasons,  the  construction  of  the  levee  will  not  be  commenced  until 
autumn.  Specifications  will  be  issued  and  proposals  invited,  so  that 
the  work  can  be  carried  on  at  that  time. 

When  completed  the  levee  will  fulfill  the  conditions  of  confining  the 
waters  of  the  Gila  and  Colorado  to  their  respective  channels  and  there- 
by prevent  overflow.  The  officer  in  charge  states,  however,  that  it  is 
not  expected  that  any  improvement  of  the  Colorado  Eiver  will  be 
effected  thereby. 

The  total  amount  appropriated  for  this  work  is  $10,000,  and  the  total 
amount  expended  is  1496.93. 

Amoiint  appropriated  by  act  approved  July  13, 1892 $10, 000. 00 

July  30|  1893^  amount  expended  during  fiscal  year 496. 93 

Jolyl,  1893^  balance  unexpended 9.503.07 

(See  Appendix  T  T  6.) 

EXAMINATIONS    MADE    IN    COMPLIANCE    WITH    EIVEB   AND    HABBOB 

ACT  APPBOVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13, 1892,  were  made  by  the  local  engineer,  Lieut.  Col.  W.  H. 
H.  Benyaurd,  Corps  of  Engineers. 

i.  Navigable  slough  known  as  Twelve  Mile  CreeJc,  in  the  Bay  of  San 
FroficiseOy  Oalifomia. — Lieut.  Col.  Benyaurd  submitted  report  under 
date  of  October  10, 1892.  It  is  his  opinion,  concurred  in  by  this  office, 
that  the  locality  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. The  report  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  !N'o.  91,  Fifby-second  Congress,  second  session.  (See  also  Ap- 
pendix T  T  7.) 

^.  Alviso  Sioughj  Oalifomia. — Lieut.  Col.  Benyaurd  submitted  report 
of  examination  under  date  of  October  22, 1892.  It  is  his  opinion,  con- 
curred in  by  this  office,  that  the  locality  is  not  worthy  of  improvement 
by  the  United  States.  The  report  was  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  Ko.  44,  Fifty-second  Congress,  second  ses- 
sion.   (See  also  Appendix  T  T  8.) 


EXAMINATION  BY  BOABD  OP  ENGINEEBS  FOB  DEEP-WATEB  HABBOB 
AT  SAN  PEDBO  OB  SANTA  MONICA  BAY,  OALIFOBNIA,  IN  COMPLIANCE 
WITH  BIVEB  AND  HABBOB  ACT  APPBOVED  JULY  13,  1892. 

The  river  and  harbor  act  approved  July  13, 1892,  provides  as  follows: 

The  Secretary  ofWar  is  hereby  antborized  and  directed  to  appoiDt  a  board  of  live 
en^^eer  officers  of  the  United  States  Army,  whose  duty  it  shall  be  to  make  a  care- 
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fill  and  critical  examination  for  a  proposed  deep-water  harbor  at  San  Pedro  or  Santa 
Monica  bays,  and  to  report  as  to  which  is  the  more  eligible  location  for  sach  harbor 
in  depth,  width,  and  capacity  to  accommodate  the  largest  ocean-goiug  vessels  and 
the  commercial  and  naval  necessities  of  the  country,  together  with  an  estimate  of 
the  cost.  Snid  board  of  engineers  shnll  report  the  resnlt  of  its  investigations  to  the 
Secretary  of  War  on  or  before  the  first  of  November,  eighteen  hundred  and  ninety- 
two. 

The  board  appointed  under  tliis  provision,  consisting  of  Col.  William 
P.  Craighill,  Lieut.  Cols.  Henry  M.  Robert  and  Peter  C.  Hains,  and 
Majs.  C.  W.  Eaymond  and  Thomas  H.  Handbury,  Corps  of  Engineers, 
submitted  its  report  under  date  of  October  27, 1892,  in  which  it  expresses 
the  following  opinion: 

Having  made  a  careful  and  critical  examination  for  a  proposed  deep-water  harbor 
at  San  Pedro  or  Santa  Monica  bay,  as  required  by  law,  the  board  is  ananimonsly  of 
opinion  that  the  location  selected  by  the  Board  of  Engineers  of  1890,  at  the  present 
anchorac^e  at  the  westerly  side  of  San  Pedro  Bay,  nnder  Point  Fermin,  is  the  "mors 
eligible  location  for  such  harbor  in  depth,  widtib,  and  capacity  to  accommodate  the 
largest  ocean-going  vessels  and  the  commercial  and  naval  necessities  of  the  country.'' 

The  cost  of  the  necessary  breakwater,  of  the  size  and  character  dete^ 
mined  upon,  is  estimated  at  $2,885,324. 

The  report  was  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  ^o,  41,  Fifty-second  Congress,  second  session.  (See  also  Appendix 
TT9.) 

IMPROVEMENT  OP  SAN  JOAQUIN  AND  SAGBAMENTO  BIYSBS  AND 
TBinUT ABIES  AND  OF  BIYEBS  AND  HABBOBS  IN  OALIFOBNIA  NORTH 
OF  SAN  FBANCISCO. 

This  district  was  in  the  charge  of  Maj.  W.  H.  Hener,  Corps  of  En- 
gineers; Division  Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1,  San  Joaquin  River,  California. — ^When  a  project  was  first  adopted 
for  the  improvement  of  this  river,  in  1877,  there  was  only  a  low- water 
channel  to  Stockton  of  about  6  feet  in  depth,  and  this  was  gradaally 
deteriorating.  The  upper  river,  above  Stockton,  was  navigable  for 
about  six  months  in  the  year  for  light  draft  boats.  The  project  first 
adopted  was  for  a  channel  9  feet  deep  to  Stockton,  secured  by  dredging 
the  shoal  places  both  in  the  river  and  Stockton  Channel;  the  making  of 
cut-offs  to  straighten  the  river  between  Stockton  and  the  month ;  the 
removal  of  snags,  scraping  of  bars,  and  building  small  wing-dams  in 
the  upper  river  to  increase  the  depth  and  prolong  the  boating  season. 
The  closure,  or  partial  closure,  of  several  crevasses  or  sloughs  that  in- 
jured navigation  by  the  amount  of  water  they  took  fipom  the  river  has 
since  been  added  to  the  project. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  there  had  been 
expended  on  this  project  $257,780.55.  This  expenditure  had  secured 
and  maintained,  severally,  a  9-tbot  channel  to  Stockton  all  the  year 
round;  had  straightened  the  river  by  4  cut-offs,  3  near  Devils  Elbow 
and  1  at  Head  Keach,  and  made  navigation  between  the  cities  of  San 
Francisco  and  Stockton  easy  and  safe.  In  the  upper  river  Laird  Slough 
and  Paradise  Cut  had  been  partially  closed  by  dams,  but  the  length  of 
the  boating  seavson  had  not  been  materially  prolonged,  as  in  the  low 
stages  of  the  river,  except  for  a  few  miles  above  Stockton  Channel^ 
there  is  not  water  enough  for  navigation  purj>oses. 

During  the  fiscal  year  ending  June  30, 1893,  the  annual  dredging 
necessary  to  maintain  the  9-foot  ('hanncl  to  Stockton  has  been  carried 
on  with  most  successful  results,  and  navigation  has  been  uninterrupted. 
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The  dam»  both  at  Paradise  Cut  and  Laird  Slough  were  flanked  by  the 
heavy  floods  and  were  repaired.  The  amount  spent  on  the  improve- 
ments during  the  fiscal  year  was  $22,925.30,  and  the  results  were  of 
great  benefit  to  the  commerce  of  the  river. 

The  right  of  way  necessary  for  a  double  cut-off  in  the  narrows,  just 
below  Stockton  Channel,  has  been  acquired,  and  bids  for  doing  the 
work  will  be  opened  early  in  the  next  fiscal  year.  At  Twenty-one  Mile 
Slough  the  right  of  way  has  also  been  acquired  for  a  cut-oft',  which  will 
be  shortly  made.  In  both  these  cases  the  right  of  way  was  acquired 
ficee  of  expense  to  the  United  States  Government. 

The  following  is  a  list,  in  the  order  of  importance,  of  the  works 
needed  for  the  improvement  of  this  river,  together  with  the  estimated 
cost  of  the  several  items: 

(1)  Dredging  to  maintain  9  feet  depth  to  Stockton $35, 000 

(2)  Making  cut-off  at  Twenty-one  Mile  Slough 65,000 

(3)  Increasing  cut-off  at  Head  Reach  in  width,  depth,  or  both 37, 750 

(4)  Removing  obstruction  near  county  bridge,  above  Stockton  Channel. ..  5, 000 

(5)  Snagging,  wing  dams,  etc 10.000 

Total 152,  .50 

All  the  above  amounts  could  be  advantageously  expended  in  one 
fiscal  year. 

Jnly  1,  1892,  balance  unexpended $969.45 

Amount  appropriated  by  act  approved  July  13, 1892 65, 000. 00 

65,969.45 
June  30, 1893,  amount  expended  during  fiscal  year 22, 925. 30 

July  1, 1893,  balance  unexpended 43,044.15 


i  Air  onntthat  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1895  152, 750. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  U  U  1.) 

J2.  MoJcelumne  BiveVj  Oalifornia. — Before  improvement  navigation  in 
this  river  was  difficult  and  dangerous  on  account  of  numerous  bad 
snags  and  overhanging  trees,  and  the  object  of  the  original  project, 
adopted  in  1884,  was  the  removal  of  such  as  obstructed  navigation. 

The  river  was  cleaned  out  to  the  head  of  navigation  in  1884,  1885, 
1886, 1887,  and  1888,  and  navigation  was  made  easy  and  safe.  It  has 
since  deteriorated,  but  as  the  act  of  July  13, 1892,  appropriating  funds 
for  this  river,  provided  that  none  should  be  expended  until  a  drainage 
canal,  dug  by  private  parties  near  New  Hope  Landing,  should  be  closed 
free  of  expense  to  the  Government,  the  commencement  of  the  work  has 
been  delayed.  This  canal  has  now  been  closed  and  the  improvements 
will  be  resumed. 

There  was  expended  up  to  June  30, 1892,  on  the  improvement  of  this 
river,  $12,457.62,  and  this  resulted  in  great  benefits  to  navigation.  No 
work  has  been  done  during  this  last  fiscal  year. 

The  improvements  now  needed  for  the  safe  navigation  of  this  river 
are  the  removal  of  the  snags  and  trees  obstructing  navigation,  the  re- 
moval of  a  point  of  land  near  New  Hope  Landing,  and  also  a  shoal 
formed  by  the  drainage  canal.  The  estimated  cost  of  these  works  is 
$9,100,  and  they  could  all  be  done  in  one  fiscal  year. 
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July  1,  1892,  balance  unexpended $543.S8 

Amount  appropriated  by  act  approved  July  13,  1892 2,500.00 

3,012.38 
June  30, 1893,  amount  expended  daring  fiscal  year 23.08 

July  1;  1893,  balance  unexpended 3,019.30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1895     9, 100.  OO 
Submitted  in  compliiinco  with  reauirements  of  sections  2  of  river  Mid 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  2.) 

3.  Sacramento  and  Feather  rivers^  Oalifomia, — ^Before  improvement 
navigationin  these  riverHwasdangerous  and  difflcnltonacooantof  numer- 
ous snags,  shallow  bars,  and  rapids.  In  1874  a  project  was  adopted 
having  for  its  object  the  temporary  improvement  of  the  low- water  chan- 
nels by  removal  of  snags,  building  of  wing  dams  to  concentrate  currents, 
and  the  scraping  of  bars.  Work  under  this  project  has  been  carried  on 
(luring  every  working  season,  and  together  with  the  closure  of  several 
breaks  in  the  banks,  which  threatened  to  ii\jure  navigation,  cost  up  to 
June  30, 1892,  $481,080.99.  The  results  of  the  work  were  to  secure  and 
maintain  on  the  Sacramento  Kiver  a  good  navigable  channel  from  Mc- 
Intosli  L<anding  down  to  Butte  City  for  boats  drawing  2^  feet;  fi'om 
that  point  to  Sacramento  4  feet  of  water,  and  below  Sacramento  a  low- 
water  (channel  with  a  least  depth  of  5  feet  has  been  secured.  On  the 
Feather  Kiver  there  is  a  channel  from  Marysville,  the  head  of  naviga- 
tion, to  the  mouth  for  boats  and  barges  drawing  2  feet  of  water. 

At  the  beginning  of  the  fiscal  yeai*  the  snag  boat  was  at  work  in  the 
upper  Sacramento  Kiver,  and  continued  so  until  November  5,  when  the 
channel  had  been  ]mt  in  good  order  as  far  up  as  Tehama,  29  miles  above 
Mcintosh  Landing.  This  opened  up  29  miles  of  river  that  had  not 
been  used  by  steamboats  for  over  ten  years,  and  gave  a  channcd  from 
Tehama  to  Mcintosh  for  boats  drawing  2^  feet  of  water.  The  other 
channel  de^>ths  in  the  river  below  were  maintained  as  in  former  yeara. 
The  cost  ot  ttie  snagging  was  $13,121.20,  and  was  of  the  greatest  ben- 
(*tit  to  commerce,  in  tsict  without  it  navigation  in  the  upper  Sacramento 
River  could  not  be  maintained. 

During  tliis  last  tiscal  year  the  project  was  increased  to  include  the 
closure  of  Jacob  Slough,  a  large  crevasse  just  above  the  city  of  Sacra- 
TiKMito;  the  maintenance  of  navigation  on  the  Feather  Kiver  by  means 
ot*  wing  dams  to  remove  shoals,  and  the  treatment  of  the  Yuba  Biver, 
near  and  above  Marysville.  Under  this  project  surveys  have  been 
made  to  ascertain  the  exact  conditions  existing.  Bids  were  received 
and  oi)cihm1  at  the  oiul  of  the  fiscal  year  for  the  closure  of  Jacob  Slough, 
and  a  proJiH't  has  been  made  and  a])proved  for  cutting  a  new  mouth 
for  the  Yuba  Kiver.  No  actual  work  has  yet  been  done,  so  no  results 
have  l»ecii  attained. 

The.  total  amount  spent  on  the  improvement  of  these  rivers  during 
the  last  tiscal  year  has  been  $22,850.49,  and  the  result  has  been  of  great 
benetit  to  the  large  and  increasing  c(minier<'>e  of  the  country  adjacent 
to  the  rivers.  The  improvements  done  on  these  rivers  have  result^  in 
greatly  reducing  the  rates  of  freight  and  insurance. 

The  re])ort  of  a  Board  of  Engineers  appointed  to  examine  these  rivers 
is  printed  in  House  Ex.  Doc.  No.  24(i,  Fifty-first  Congress,  second 
session,  and  in  Annual  Keport,  Ohief  of  Engineers,  1891,  p.  2990. 
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July  1, 1892,  balance  unexpended $13,319.01 

Amount  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

163, 319. 01 
Jtme  30,  1893,  amount  expended  during  fiscal  year 22, 856. 49 

July  1.1893,  balance  unexpended 140,462.52 

i  Amount  that  can  be  {)rofitably  expended  in  fiscal  year  ending  June  30,1895  345, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  U  U  3.) 

4.  Fetaluma  Creeks  California, — In  its  original  condition  this  creek 
was  very  crooked  and  at  low  tide  its  bed,  in  places,  was  bare.  In  1880, 
a  project  was  adopted  for  its  improvement  by  which  it  was  designed  to 
obtain  by  dredging  a  channel  50  feet  wide  by  3  feet  deep  at  low  water. 
For  this  purjyose  $36,892.95  was  expended  up  to  June  30,  1892,  in 
dredging  in  the  channel  and  making  cut-ofl's.  The  channel  proposed 
was  obtained  and  maintained.  Much  of  this  work  consisted  of  re- 
dredging,  as  owing  to  the  adjacent  country  being  in  a  high  state  of 
cultivation  the  dredged  channel  constantly  refills. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $10,000  for 
this  work,  and  to  determine  where  the  greatest  need  for  dredging  ex- 
isted a  survey  of  the  creek  was  made  and  submitted  to  the  Depart- 
menty  together  with  a  project  for  the  expenditure  of  the  funds.  It  was 
proi>osed  to  carry  on  work  with  the  United  States  dredge  usually  occu- 
pied in  the  San  Joaquin  Kiver,  but  at  this  time  idle  on  account  of  high 
water.  Accordingly  the  dredge  was  put  in  working  order  and  taken 
to  Petaluma  Creek,  where  it  commenced  work  on  May  2, 1893,  at  Hay- 
stack Landing,  3  miles  below  the  town  of  Petaluma,  working  up- 
stream. By  June  30,  a  channel  6,107  feet  long  by  60  feet  wide,  3  to  4 
feet  deep  at  low  water,  had  been  dug,  and  37,171  cubic  yards  of  material 
excavated  and  placed  on  the  banks  60  to  100  feet  back  from  the  cut, 
at  a  cost  of  $4,184.03,  or  11.2  cents  per  cubic  yard.  The  work  is  still  in 
progress. 

The  result  of  the  work  has  been  of  great  benefit  to  the  navigation 
interests  and  no  serious  detentions  have  been  reported  of  late  years. 
As  stated  above  the  channel  is  continually  refilling,  and  to  keep  it  open 
dredging  must  be  done  every  two  years  at  an  estimated  cost  of  $4,000. 

July  ly  1892;  balance  unexpended $107.05 

Amount  appropriated  by  act  approved  July  13, 18^ 10, 000.00 

10, 107. 05 
JoneSOi  1893,  amount  expended  during  fiscal  year 5,394.98 

July  1, 1893,  balance  unexpended 4,712.07 

i  Amonntthatcanbeprofitably expendedinfiscalyearending June30, 1895    53, 543. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  oivU  act  of  March  3, 1893. 

(See  Appendix  U  U  4.) 

5.  Humboldt  Harbor  and  Bay^  California. — In  its  original  condition 
the  channels  inside  this  bay  were  shallow,  and  great  difficulty  was  ex- 
perienced in  getting  shipping  to  the  wharves  in  Eureka,  Areata,  aud 
Hookton.  To  improve  these  conditions  a  project  was  adopted  in  1881 
to  dredge  inside  the  harbor  and  obtain  a  channel  to  Eureka  of  13  feet 
depth  at  low  water,  with  a  width  of  200  feet;  also,  to  obtain  a  channel 
to  Areata  and  Hookton  10  feet  deep  and  100  feet  wide.    Work  under 
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this  project  was  commenced  in  1881,  and  the  project  completed  in  1884 
at  a  cost  of  $96,061.25.  These  channels  have  since  refilled  to  some  ex- 
tent, but  vessels  are  not  much  inconvenienced  thereby.  Vessels  now 
rarely  go  to  Hookton,  but  go  to  Fields  Landing,  situate  in  the  bay 
just  south  of  the  entrance.  It  may  be  necessary  in  the  near  future,  in 
the  interests  of  commerce,  to  improve  in  width  or  depth  either  the 
Bucksport  or  the  Old  West  Channel. 

In  1882  another  project  was  made  to  obtain  and  maintain  deeper 
water  across  the  bar  at  the  entrance.  It  was  proposed  to  control  the 
tidal  flow  and  secure  its  scouring  eflfects  by  means  of  a  training- wall 
some  6,000  feet  long,  running  out  from  the  south  spit.  Alter  work  was 
commenced,  great  scour  took  place  on  the  north  spit,  and  the  project 
was  enlarged  to  embrace  the  construction  of  a  jetty  on  the  north  spit; 
also,  to  build  both  jetties  up  to  high  water  and  extend  them  to  the  18- 
foot  curve.  On  account  of  continued  erosion  on  the  north  spit  the  pro- 
ject was  again  modified,  in  accordance  with  the  views  of  a  board  of 
engineers,  submitted  December  16,  1892,  the  change  consisted  of  re- 
locating the  north  jetty  so  as  to  utilize  the  shore  protection  built  on 
the  north  spit  and  make  it  part  of  the  proposed  north  jetty,  and  its 
construction  to  a  sufficient  length  to  arrest  etosion  before  completion 
of  the  south  jetty;  after  this  both  jetties  are  to  be  carried  simul- 
taneously to  the  18-foot  curve. 

Jetty  work  was  begun  in  1889  and  carried  on  until  October,  1890, 
when  the  contractor  failed.  At  this  time  the  south  jetty  was  built  out 
2,967.6  feet,  900  feet  of  which  was  up  to  high-water  level.  In  May, 
1891,  work  began  again  under  another  contact  and  continued  until 
December,  1891.  Protection  work,  similar  to  that  used  in  jetty  con- 
struction, was  built  on  the  north  spit  and  carried  out  1,480.5  feet.  The 
south  jetty  was  carried  out  some  additional  600  feet,  making  it  3,699.2 
feet  long.    This  completed  the  contract. 

The  cost  of  jetty  work  up  to  this  time  was  $298,325.67.  This  made 
the  total  amount  expended  on  the  improvement  of  this  harbor  up  to 
June  30, 1892,  $394,387.23. 

During  the  calendar  year  1892  no  work  was  done,  as  the  funds  avul- 
able  were  not  suflicient  to  warrant  entering  into  a  new  contract. 

The  river  and  harbor  act  of  July  13, 1892,  placed  this  work  under 
what  is  known  as  the  continuous  contract  system  and  appropriated  for 
it  $150,000.  On  December  16,  1892,  a  contract  was  made  to  continue 
operations.  In  addition  to  the  amounts  already  available  $522,000 
was  appropriated  by  the  sundry  civil  act  of  March  3, 1893.  Work 
was  begun  in  April,  1893,  on  the  north  spit,  where  some  damage  had 
been  done  to  the  trestle  by  drift  logs,  and  about  1,000  feet  of  the  shore 
track  washed  away.  This  was  repaired  and  work  commenced  on  the 
extension  of  the  jetty.  Up  to  June  30,  1893, 14,224  tons  of  rock  and 
4,779  cubic  yards  of  brush  were  delivered,  and  832  feet  of  trestle  built. 

No  work  has  been  done  on  the  south  jetty  this  season.  During 
April  and  May  a  few  of  the  outer  bents  of  piling  were  destroyed,  but 
little  or  no  damage  was  done  to  the  jetty  proper. 

On  the  south  spit  the  sands  are  accumulating  rapidly,  it  being  esti- 
mated that  2,000,000  cubic  yards  have  already  been  arrested  by  the 
jetty  built  there. 

Little  benefit  can  as  yet  be  expected  from  the  work  done,  but  the  18- 
foot  channel  mentioned  in  last  year's  report  has  remained  reasonably 
permanent,  and  vessels  have  not  been  detained,  as  formerly,  by  want 
of  water  on  the  bar. 
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Jnly  1, 1892,  balance  unexpended $28,112.77 

Amount  appropriated  by  act  approved  Jxily  13,  1892 150, 000. 00 

Amoont  appropriated  by  sundry  civil  act  approved  March  3,  1893 522, 000. 00 

700, 112. 77 
June  30, 1893^  amount  expended  during  fiscal  year 19, 371. 18 

July  1, 1893,  balance  unexpended 1 680, 741. 59 

July  1,  1893,  outstanding  liabilities $21,160.15 

July  1, 1893,  amount  covered  by  uncompleted  contracts 659, 575. 44 

680, 741. 59 

C  Amount  (estimated)  required  for  completion  of  existing  project 1, 043, 115. 00 

<  Submitteid  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  U  TJ  6.) 

SXAimrATIONS   MADE    IN    COMPLIANCE    WITH    RIVER    AND    HARBOR 

ACT  APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13^  1892,  were  made  by  the  local  engineer,  Maj.  W.  H.  Heuer, 
Ck>rp8  of  Engineers,  and  reports  thereon  submitted  through  the  division 
engineer,  Gol.  G.  H.  Mendell,  Corps  of  Engineers. 

i.  San  Joaquin  Biver^  California^  from  Hills  Ferry  to  Firebaughs 
Ferry y  including  closing  of  sloughs  on  the  river  above  Stockton, — Maj. 
Heuer  submitted  report  of  examination  under  date  of  September  3, 1892. 
It  is  his  opinion  and  that  of  the  divitsion  engineer,  concurred  in  by  this 
office,  that  this  portion  of  the  river  is  not  worthy  of  imi)roveineut  by  the 
United  States.  The  report  was  transmitted  to  Congress  and  printed  as 
House  Ex.  Doc.  No.  20,  Fifty-second  Congress,  second  session.  (See 
also  Appendix  TJ  U  6.) 

2.  Old  River  Branch  of  San  Joaquin  Biver,  California. — Maj.  Heuer 
submitted  report  of  examination  under  date  of  August  23, 1892.  It  is 
his  opinion  and  that  of  the  division  engineer,  concurredin  by  this  office, 
that  the  river  is  worthy  of  improvement  to  the  extent  of  dredging  a  low- 
water  channel  6  feet  deep  through  the  bar  at  Naglees  Ferry.  No  instru- 
mental survey  is  necessary  for  preparation  of  project  and  estimate  of 
costof  tiie  work.  The  report  was  transmitted  to  Congress  and  printed 
as  House  Ex.  Doc.  No.  18,  Fifty-second  Congress,  second  session.  (See 
also  Appendix  U  U  7.) 

3.  Merced  Bivery  California. — ^Maj.  Heuer  submitted  report  of  exami- 
nation under  date  T>f  September  3, 1892.  It  is  his  opinion  and  that  of 
the  division  engineer,  concurred  in  by  this  office,  that  the  river  is  not 
worthy  of  improvement  by  the  General  Government  at  this  time.  The 
ieiK>rt  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
95,  Fifty-second  Congress,  second  session.    (See  also  Appendix  U  U  8.) 

4.  Tuolumne  Biver^  California. — Maj.  Heuer  submitted  report  of  ex- 
amination under  date  of  October  26, 1892.  It  is  his  opinion  {ind  that  of 
the  division  engineer,  concurred  in  by  this  office,  that  the  river  is  not 
worthy  of  improvement  by  the  General  Government  at  the  present  time. 
The  report  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 
No.  24,  Fifty-second  Congress,  second  session.  (See  also  Appendix  U  U 
9.) 

5.  Stanislaus  Biver^  California. — ^Maj.  Heuer  submitted  report  of  ex- 
amination under  date  of  October  26, 1892.  It  is  his  opinion  and  that  of 
the  division  engineer,  concurred  in  by  this  office,  that  the  river  is  not 
worthy  of  impi^vement  by  the  General  government  at  the  present  time. 
The  report  was  transmitted  to  Congress  and  printed  as  House  Ex,  Doc, 
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Fo.  19,  Fifty-second  Congress,  second  session.    (See  also  Appendix  TJ  U 
10.) 

6.  Mouth  of  Navarro  River ^  California, — ^Maj.  Heuer  submitted  re- 
port of  examination  under  date  of  November  4,  1892.  It  is  his  opinion 
and  that  of  the  division  engineer,  concurred  in  by  this  ofiBce,  that  the 
locality  is  not  now  worthy  of  improvement  by  the  United  States.  The 
report  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No. 
23,  Fifty-second  Congress,  second  session.    (See  also  Appendix  U  U 11.) 

7.  Harbor  of  Crescent  City,  Cal, — ^Maj.  Heuer  submitted  report  of 
examination  under  date  of  November  5, 1892.  He  considers  the  road- 
stead of  Crescent  City  not  worthy  of  public  improvement  to  the  extent 
of  building  a  breakwater;  one  improvement  which  might  be  made  is 
the  removal  of  Fauntleroy  and  a  few  other  sunken  rocks  at  and  near 
the  entrance  of  this  roadstead,  and  Maj.  Heuer  recommends  a  sur- 
vey, estimated  to  cost  $1,000,  to  determine  the  nature,  extent,  and 
cost  of  such  improvement.  It  is  the  opinion  of  the  division  engineer, 
concurred  in  by  this  office,  that  the  construction  of  a  breakwater  at 
this  locahty  is  not  worthy  of  being  undertaken  by  the  United  States. 
The  report  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 
No.  29,  Fifty-second  Congress,  second  session.  (See  also  Appenc^ 
U  U  12.) 

8.  Harbor  at  Taquina  Bay,  Oregon,  with  a  vieto  to  obtaining  25  feet  of 
water  at  mean  low  water  upon  the  bar  at  the  entrance. — ^Maj.  Heuer  sub- 
mitted report  of  examination  under  date  of  November  3, 1892.  It  is 
his  opinion  and  that  of  the  division  engineer,  concurred  in  by  this 
office,  that  the  harbor  is  not  worthy  of  improvement  to  the  extent  pro- 
posed. The  report  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  96,  Fifty-second  Congress,  second  session.  (See  also  Ap- 
pendix U  U 13.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  OREaON,  WASH- 

^  INGTON,  AND  IDAHO. 

This  district  was  in  the  charge  of  Capt.  Thomas  W.  Symons,  Corps 
of  Engineers,  with  Lieuts.  Graham  D.  Fitch  and  Francis  R.  Shunk, 
Corps  of  Engineers,  under  his  immediate  orders  5  Division  Engineer, 
Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1,  Coquille  River,  Oregon  {general  improvement), — Before  improve- 
ment the  entrance  to  the  CoquiUe  Eiver  was  considered  very  danger- 
ous. It  was  by  a  long,  tortuous,  and  narrow  channel,T3kirting  the  south 
headland,  and  studded  with  rocks  from  beyond  the  bar  to  a  distance 
of  one-half  mile  inside.  The  depth  at  low  water  was  only  about  3  feet 
and  the  channel  was  constantly  shifting.  At  long  intervals  the  chan- 
nel would  break  through  the  north  spit  and  run  directly  out  to  sea 
just  south  of  Rackliffe  Rock,  but  never  remained  long  in  this  position. 
At  such  times  the  entrance  was  comparatively  safe  and  the  channd 
was  at  its  best.    The  mean  rise  of  tide  was  4.1  feet. 

The  first  plan  of  improvement  was  to  construct  two  parallel  high- 
tide  stone  jetties,  800  feet  apart,  running  out  to  sea  a  sufficient  dis- 
tance to  open  and  maintain  over  the  bar  a  channel  with  a  least  depth 
of  8  feet  at  low  water;  the  north  jetty  starting  from  Rackliffe  Rock 
and  the  south  jetty  from  a  point  inside  the  entrance.  Under  dat«  of 
May  8,  1891,  the  project  was  changed  to  provide  for  an  entrance  width 
of  600  instead  of  800  feet.  The  estimated  cost  of  this  improvement  was 
$104,200. 

The  law  of  August  11,  1888,  authorized  the  expenditure  of  $5,000  in 
snagging  between  Coquille  City  and  Myrtle  Pointy  the  law  of  Septom- 
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ber  19,  1890,  authorized  the  expenditure,  for  the  same  purpose,  of  a 
sum  not  to  exceed  $3,()00. 

The  cost  of  completing  the  work  in  accordance  with  tlic  ])r<>j(Mt  has 
recently  been  reestimated  at  $180,000.  The  amount  expended  prior 
to  June  30,  1892,  was  $102,299.98,  of  which  $95,410,08  was  expended 
on  the  improvement  of  the  mouth  and  $6,883.90  for  snii^^^ing. 

For  considerable  periods  thechanncjl  was  kept  straiglit,  with  a  do])th 
on  the  bar  of  8  to  10  feet  at  low  water.  At  times  th(»  winds  and  cur- 
rents would  heap  sand  into  the  channel, causin or  it  to  shoal  and  si)n'a(l 
out  or  break  away  to  the  northward,  forming  a  new  enttance,  sliallow 
and  ill  directed. 

The  amount  expended  during  the  fiscal  year  ending  »lune  .'50,  ISO;^, 
$16,817.59,  was  almost  entirely  consumed  in  repairing  and  iminoving 
the  damage  and  incomplete  work  of  i)revi()us  years.  The  results  are 
practically  the  same  as  for  the  year  before. 

The  appropriations  amount  to  $130,000. 

July  1, 1892,  balance  unoxpetuled $2,  TOO.  0:> 

Amount  refunded  June  9, 1892 5 1 .  52 

Amount  a]>propriated  by  act  approved  July  13,  1892 25,  (K)(  >.  ( K) 

27.751.54 
June  30, 1893,  amount  expended  during  fiscal  year 1(>,  si7. 5i) 

July  1,  1893,  balance  unexpended 10,  n.'i.S.  95 

July  1,  1893,  outstanding  liabilities 1,S5().(K) 

July  1,  1893,  balance  available 9, 08.".  95 

i Amount  (estimated)  required  for  completion  of  existing  ]>rojeet 150,(HM).  {)0 
Amountthatcanbeprofitably  expended  in  tiscal  year<*iHlin<;.Jnne  30,1895.     50,000. 00 
Submitted  in  compliance  with  re([uireinent8  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1K93. 

(See  Appendix  V  V  1.) 

J2.  Coquille  River ^  Oregon,  between  CoqviUc  City  and  Myrtle  Fohit. — 
The  Coquille  is  one  of  the  i)rineipal  streams  of  soutlieru  Oregon.  It  is 
navigated  by  coasting  vessels  from  its  mouth  to  Coquille  (Jity,  a  dis- 
tance of  25  miles.  This  i>ortioii  of  the  river  has  at  times  ])een  more  or 
less  obstructed  by  snags,  but  no  serious  shoals  have  formed. 

From  Coquille  City  to  Myrtle  Point,  a  distance  of  12  miles,  there  lias 
always  been  great  trouble  in  keeping  tlie  river  open.  The  drainage 
area  is  densely  wooded  and  every  freshet  brings  down  many  stumps, 
logs,  and  trees;  these  lodge  and  cause  deposits  of  sediment,  forming 
shoals. 

The  plan  of  improvement  submitted  to  comply  with  provisions  4)f 
the  river  and  harbor  act  approved  September  ID,  1890,  is  to  remove  all 
objectionable  snags  and  to  contract  the  river  at  certain  shoals  to  a 
width  of  50  feet,  in  order  that  the  shoals  may  scour  away.  The  esti- 
mated cost  was  J26,000. 

Until  the  past  fiscal  year  this  work  had  been  carried  on  with  certain 
sums  diverted  from  the  appropriation  for  the  mouth  of  the  river.  The 
act  of  August  11,  1888,  authorized  the  expenditure  of  $5,000,  and  tin* 
act  of  September  19,  1890,  the  expenditure  of  a  sum  not  to  exceed 
$3,000  in  snagging  between  Coquille  City  and  Myrtle  Point.  The  act 
of  July  13, 1892,  made  a  separate  appropriation  of  $5,000  for  this  work. 
•  The  amount  expended  during  the  fiscal  year  ending  June  30, 1803, 
was  $5,000.  A  great  many  snags  were  removed,  but,  while  this  was 
of  benefit  to  navigation,  the  upper  river  has  been  tilling  ui)  with  allu- 
vium, 80  that  its  navigable  capacity  has  not  increased. 

jsjjia  93 28 
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Amount  appropriated  by  act  approved  July  13, 1892 $5, 000. 00 

June  30,  1893,  amount  expended  during  fiscal  year 5, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 21,000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  21, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  Y  V  2.) 

3.  Entrance  to  Coos  Bay  and  Harbor,  Oregon. — Before  improvement 
the  obstructions  at  the  entrance  to  this  harbor  were,  first,  the  sandy, 
shifting  outer  bar,  and  second,  the  inner  sandy  shoals,  accumulated  by 
the  northwest  winds  of  spring,  summer,  and  autumn. 

These  winds  also  caused  the  north  spit  to  extend  southward,  greatly 
contracting  the  navigable  channel  and  making  the  outer  channel  follow 
the  west  side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar. 
The  channel  at  times  would  break  through  the  north  spit  on  a  line 
whose  general  direction  is  from  Fossil  Point  to  a  point  just  north  of 
Coos  Head.  It  was  then  direct,  its  depth  greatest,  and  vessels  could 
pass  without  trouble.    The  mean  rise  of  the  tide  was  6.6  feet. 

The  project  adopted  in  1879  was  to  build,  at  an  estimated  cost  of 
$000,000,  such  a  stone  and  wood  jetty  as  might  be  found  best,  from  a 
point  250  yards  below  the  northern  extremity  of  Fossil  Point,  on  a  line 
toward  the  east  end  of  Coos  Head,  curving  at  its  outer  end  so  as  to  be 
directed^  a  little  north  of  the  Head.  The  object  was  to  preveat  exten- 
sion of  the  north  spit,  and  to  open  and  maintain  a  deeper  and  more  direct 
channel  across  the  bar. 

The  i)resent  project  is  to  build  two  high-tide  stone  jetties,  one  firom 
Coos  Head  and  one  irom  the  south  end  of  the  north  spit,  extending  out 
toward  the  bar  and  leaving  an  entrance  about  1,500  feet  wide.  The 
project  also  includes  the  protection  of  the  north  spit  by  plantations,  to 
prevent  sand  from  blowing  into  the  harbor.  The  estimated  cost  of 
these  works  is  $2,406,412.20. 

The  total  expenditure  prior  to  June  30,  1892,  was  $332,001.91,  of 
which  $210,337.74  was  upon  the  old  project,  $121,664.17  upon  the  new. 

The  north  jetty  had  been  built  to  a  length  of  4,800  feet,  of  which 
1,808  was  beyond  low-water  mark.  As  a  result  due  to  this,  and  prob- 
ably to  other  causes,  there  was  a  marked  improvement  in  the  entrance 
channel,  the  depth  being  18  to  21  feet  at  low  water.  This  exceptional 
result  may  be  explained  by  the  fact  that  the  jetty  cut  off  a  swash 
channel  across  the  north  spit,  thus  throwing  a  large  additional  amount 
of  water  into  the  main  channel. 

During  the  fiscal  year  ending  June  30, 1893,  the  amount  exx>eiided 
was  $92,780.19.  The  jetty  tramway  has  been  extended  to  a  total  length 
of  8,708  foot,  a  vast  amount  of  sand  has  been  impounded  by  the  je^, 
and  a  mininium  depth  of  12  feet  at  low  water  has  been  maintained 
over  the  bar. 

The  api)ropriations  amount  to  $548,750. 

July  1, 1892,  bjilauco  unexpended $6,748.09 

Amount  re  funded  June  9, 1892 25. 86 

Amount  appropriated  by  act  approved  July  13, 1893 210, 000. 00 

216,773.96 
June  30,  1893,  amount  expended  during  fiscal  year 92, 780. 19 

July  1,  1893,  balance  unexpended 123^998.«76 

July  1,1893,  outstanding  liabilities $7,000.00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 62, 401.66 

69, 401. 66 

July  1, 1893,  balance  available ^ 54,592.10 
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Amount  (estimated)  required  for  completion  of  existing  project $2, 131, 412. 20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1895 500,000.00 

Submitted  in  compliance  with  requirementij  of  sections  2  of  river  and 
harbor  acts  of  186©  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  Y  Y  3.) 

4.  Umpqna  River,  Oregon, — Just  below  Scottsburg,  the  head  of  naviga- 
tion on  the  Umpqua  River,  are  five  sandstone  ledges  12  to  15  feet  wide, 
and  from  1  to  2  feet  below  low  tide  at  a  low  river  stage.  They  are 
separated  by  pools  about  150  feet  wide  and  5  to  10  feet  deep  at  low 
water. 

The  Secretary  of  War  having  authorized  the  expenditure  of  the 
balance,  $4,685.89,  remaining  from  the  appropriation  of  March  3, 1871, 
in  improving  the  river  below  Scottsburg,  a  project  was  adopted  in 
1885  for  excavating  by  blasting  a  channel  50  feet  wide  and  3  feet 
deep  at  low  water  through  the  rock  ledges. 

In  1890,  a  survey  of  the  river  having  been  made,  a  new  project  was 
adopted.  This  provides  for  the  removal  of  bowlders  and  ledges  in  the 
wharf  basin  at  Scottsburg  and  below  this  basin  with  a  view  to  open- 
ing a  channel  60  feet  wide  and  4  feet  deep  at  low  water,  at  an  estimated 
cost  of  $9,000.  . 

The  expenditure  prior  to  June  30, 1892,  was  $14,245.16.  The  project 
was  nearly  completed;  work  was  interrupted,  however,  by  rising  water, 
and  some  rocky  points  requiring  removal  still  remain. 

There  was  no  expenditure  during  the  fiscal  year  ending  June  30, 1893. 

The  appropriations  amount  to  $33,500. 

Jnly  1, 1892,  balance  unexpended $1,443.28 

Amount  refunded  June  9,  1892 .18 

1, 443. 46 
July  1,  1893,  balance  unexpended 1,443.46 

(See  Appendix  Y  V  4.) 

5.  Mouth  of  Siuslaw  River j  Oregon. — ^The  Siuslaw  Kiver  enters  the 
ocean  in  the  midst  of  a  vast  shifting  sandy  beach,  without  any  head- 
land or  fi»Hl  point  to  determine  or  aid  in  determining  the  location  of  the 
entrance  channel.  The  unconfined  channel  has  a  range  of  about  one 
mile  over  which  it  wanders.  The  depth  on  the  bar  varies  from  5  to  12 
feet  at  low  water,  and  the  bar  channel  is  very  variable  in  position  and 
direction.  At  times  a  channel  is  developed  inside  the  bar,  and  run- 
ning nearly  parallel  with  the  coast.  This  channel  is  narrow,  ill  de- 
fin^,  and  dangerous,  as  boats  have  to  pass  through  it  in  the  trough 
of  the  sea.    At  other  times  there  are  two  channels. 

The  plan  of  improvement  is  to  confine  the  outgoing  and  incoming 
waters  between  high-tide  brush  and  stone  jetties,  so  located  as  to  di- 
rect the  currents  upon  the  bar  in  a  direction  practically  perpendicular 
to  the  coast.  The  north  jetty  will  be  4,500  feet  long,  the  south  jetty 
3,200  feet,  and  they  are  to  converge  to  an  entrance  600  feet  wide  at  the 
crest  of  the  bar. 

The  amount  expended  prior  to  June  30, 1892,  was  $30,417.86.  The 
work  done  was  of  a  preliminary  character,  and  there  were  no  results 
as  regards  improvement  of  the  entrance.  The  amount  expended  dur- 
ing the  fiscal  year  ending  June  30, 1893,  was  $34,625.84. 

The  work  has  not  progressed  sufficiently  to  produce  any  results  of 
iiniK)rtance  on  the  bar. 

The  appropriations  amount  to  $70,000. 
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July  1, 1892,  balance  nnoxpendod $19,581.14 

Aniouut  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

~39, 581. 14 
June  30, 1893,  amount  expended  during  fiscal  year iU,  625. 84 

July  1, 1893,  balance  unexpended 4,  955.30 

July  1,1893,  outstanding  liabilities 1,800.00 

July  1, 1893,  balance  available 8,155.30 

■  ™     ■     — "■  ■  ^ 

{Amount  (ostimated)  required  for  completion  of  existing  project 630,000.00 
Amount  that  can  be  profitably  expended  in  fiscalyearendingJune30,1895    50, 000.00 
Submitted  in  compliance  with  requirment«  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  V  5.) 

6.  Yaquina  Bay,  Oregon, — Before  improvement  the  usual  low-water 
depths  over  the  bar  at  Yaquina  Bay  were  from  7  to  8  feet.  There  were 
three  distinct  channels,  known  as  the  North,  Middle  and  South  chan- 
nels. The  South  Channel  was  the  one  mostly  used,  but  was  rendered 
dangerous  by  rocks.  The  Middle  CliJinnel,  though  free  from  rocks,  was 
little  used,  being  usually  the  shoalest.  The  North  Ohannel,  besides 
being  long  and  tortuous,  was  so  studded  with  rocks  as  to  be  considered 
unnavigable.  These  channels  were  constantly  shifting  and  changing 
in  depth. 

The  project  ado]»ted  in  1881  was  to  construct  a  stone  jetty  on  the 
south  side,  in  order  to  cause  the  South  Channel  to  shoal  up,  and  obtain 
a  least  high-wat<jr  depth  of  17  feet  in  the  Middle  Channel.  The  jetty 
was  to  be  2  feet  above  mean  low  water,  and  was  to  run  out  to  sea  a 
distance  of  2,50 )  feet  from  low-water  line.  The  stone  was  to  be  depos- 
ited from  barges,  and  cribs  were  to  be  used  if  possible.  Both  were 
found  impossible,  owing  to  roughness  of  water,  and  the  jetty  had  to  be 
built  from  a  tramwav  begun  at  high-tide  level,  making  the  projected 
length  3,700  feet. 

In  1884  the  jetty  wsis  extended  316  feet  shoreward  to  close  a  wash- 
out, thus  making  its  length  about  4,000  feet. 

The  i)rcseut  project,  adopted  in  1888,  is  to  raise  the  south  jetty  to 
full  high  wat^r  without  further  extension,  and  to  build  a  mid-tide  jetty 
on  the  north  side  about  2,300  feet  long  from  the  north  head  to  a  point 
opposite  the  end  of  the  south  jetty  and  about  1,000  feet  from  it.  Thi« 
project  was  modified  during  the  past  year  to  the  extent  of  raising  the 
north  jetty  to  full  high  tide  and  building  five  groins  from  the  south 
jetty  towards  the  channel. 

The  amount  expended  up  to  June  30,  1892,  was  $535,348.26.  The 
results  wen*  higlily  satisAictory.  A  low-water  depth  of  12  to  15  feet 
was  maintained  over  the  bar. 

During  the  iiscal  year  ending  June  30,  1893,  $65,501.58  was  ex- 
pended. A  minimum  bat  de])tli  of  14  feet  at  low  water  was  maintained 
during  the  year.  A  new  conii)lication,  however,  has  arisen  iu*  the  for- 
mation of  an  inner  bar  2,000  feet  inside  the  entrance. 

The  appropriations  amount  to  $6»J5,000. 

July  1,  1892,  balaTic<riuiexpendod $14,651.99 

Ainonnt  rofuiidod 155.18 

Amount  appropriated  by  act  approved  July  13,  1892 85,000.00 

99,  S07. 17 
June  30,  1803,  amount  expended  during  tincal  year 65y«501.58 

July  1,  1893,  balance  nnex])endod 34,305.99 

July  1,  1S93,  outstanding  liabilitioM 4,800.00 

July  1,  1893,  balance  available 29,505.59    ' 
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{Amonnt  (estimated)  re<^nired  for  completion  of  existin^^  project $120, 000. 00 
Amount  that  can  be  prohtably  expended  in  liscal  year  endi  ng  June  30, 1895  120, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  V  6.) 

7.  Tillamoo?:  Bay  and  Bar^  Oregon. — The  channel  over  the  bar  is  direct 
and  shifts  but  little,  so  that  the  bar  is  considered  one  of  the  safest  on 
the  Oregon  coast.  A  fair  depth  of  water  is  maintained  throughout  the 
year,  so  that  vessels  drawing  13  feet  can  usually  enter. 

The  bay  at  low  tide  consists  of  three  channels  of  fair  depth  near  the 
entrance,  but  shoaling  to  1  or  2  feet  near  tbe  head  of  the  bay.  Tilla- 
mook City,  the  principal  town  of  the  region,  is  situated  on  a  tidal  slough 
above  the  head  of  the  bay,  and  can  be  reached  only  by  light-draft  ves- 
sels at  high  tide. 

No  general  project  for  the  improvement  of  the  bay  and  bar  has  been 
approved.  A  special  project  was  approved  for  the  expenditure  of  the 
money  appropriated  by  the  act  of  August  11, 1888.  This  provided  for 
a  survey  of  the  bar  and  entrance,  and  the  construction  of  longitudinal 
and  spur  dikes  and  shore  protection  works  to  deepen  the  wat<*>r  over 
Dry  Stocking  Bar,  at  the  mouth  of  Iloquarton  Slough,  and  to  remove 
snags  and  overhanging  trees  from  Hoquarton  Slough. 

The  existing  and  approved  project  is  to  make  a  navigable  pass  from 
the  north  to  the  middle  channel,  so  that  boats  can  go  to  points  on  the 
north  shore  and  thence  right  on  up  to  the  head  of  tbe  bay;  to  build  a 
dike  to  deflect  the  waters  from  the  south  to  the  middle  channel  at 
Junction  Bar,  and  to  improve  Hoquarton  Slough  by  closing  up  one  of 
tbe  two  channels  at  Dry  Stocking  Bar.  The  estimated  cost  of  the  work 
approved  is  $100,000.  The  expenditure  up  to  June30, 1802,  was  $4,922.95. 

No  work  was  done  beyond  making  a  survey  of  the  bay  and  bar.  The 
amount  expended  during  the  fiscal  year  ending  June  30,  1893,  was 
$363.34.    No  work  uhder  the  project  was  done  and  no  results  obtained. 

The  appropriations  amount  to  $20,700. 

Jnly  1, 1892,  balance  anexpendcxl $67.16 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

15, 067. 16 
June  30,  1893,  amount  expended  during  fiscal  year.... 363.34 

Jnly  1,  1893,  balance  unexpended 14,703.82 

July  1,  1893,  outstanding  liabilities $157.00 

July  1,  1893.  amonnt  covered  by  uncompleted  contracts 14, 546. 82 

^ 14,703.82 


t    harbor  acts  of  1866  and  1867  and  of  sundiy  civil  act  of  March  3, 1893. 

(See  Appendix  V  V  7.) 

8,  Entrance  to  Nehalem  Bay^  Oregon, — Nehalem  Bay,  at  high  water, 
is  about  2  miles  long  by  IJ  miles  wide  at  the  widest  part,  and  is  con- 
nected with  the  ocean  by  a  narrow  channel  extending  in  a  southerly 
direction  about  3  miles.  This  channel  varies  in  width  from  1,000  to 
2,000  feet  at  high  tide.  It  is  separated  from  the  ocean  by  a  low,  sandy 
peninsula,  about  2^  miles  long  and  one-quarter  mile  wide.  The  entrance 
channel  south  of  this  peninsula  is  shifting,  its  northern  and  southern 
limits  being  about  1  mile  apart.  The  channel  across  the  bar  at  the 
entrance  is  ordinuily  5  to  6  feet  deep. 
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The  pLin  of  improvement  is  to  hold  the  channel  in  its  soathern  i)08i- 
tion  by  building  two  high-tide  stone  jetties;  the  northern  starting  from 
the  above-mentioned  peninsula  and  the  southern  to  start  from  the 
mainland;  these  to  converge  to  an  entrance  width  of  about  500  feet,  and 
then,  if  necessary,  to  run  parallel  for  a  sufficient  distance  to  secure  a 
bar  depth  of  8  feet  at  low  water. 

The  cost  was  estimated  in  1891  to  be  $712,338. 

The  amount  expended  up  to  June  30, 1892,  was  $415.08. 

Ko  work  was  done  beyond  making  a  survey. 

There  was  no  expenditure  during  the  fiscal  year  ending  June  30, 1893; 
no  results  were  obtained. 

The  appropriation  is  $10,000. 

July  1,  1892,  balance  nnexpended $9«5S4.92 

July  1,  1893,  balance  unexpended 9,584.92 

Amount  (estimated)  required  for  completion  of  existing  project 712,888.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(bee  Appendix  V  V  8.) 

9,  Upper  Snake  River ^  Idaho^  between  Huntington  Bridge  and  Seven 
Devils  mining  district. — ^This  portion  of  the  Snake  River  flows  through 
a  deep  canyon  and  is  swift,  with  many  rapids  and  dangerous  rocks. 
The  bed  and  banks  are  hard  basalt  and  granite.  Navigation  is  almost 
impossible. 

The  plan  of  improvement,  submitted  in  1891,  under  provisions  of 
river  and  harbor  act  approved  September  19, 1890,  is  to  remove  rocks 
and  reefs  from  a  channel  150  feet  wide  and  put  in  ringbolts  and  iron 
posts  to  assist  boats  in  lining  up.    The  estimated  cost  is  $80,000. 

"The  first  appropriation  for  this  work,  $20,000,  was  made  by  act  of 
July  13,  1892. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893^ 
was  $17,917.71.  A  large  amount  of  rock  was  removed  from  the  channel 
just  below  Huntington  Bridge. 

Amount  appropriated  by  act  approved  July  13,  1892 $20,000.00 

June  30,  1893,  amount  expended  during  fiscal  year 17,998.46 

July  1,  1893,  balance  unexpended 2,001.54 

July  1,  1893,  outstanding  lial)ilitie8 25. 00 

July  1,  1893,  balance  available I,97a64 

{Amount  (estimated)  required  for  completion  of  existins:  project 60, 000. 00 

Amount  that  can  be  prutitably  expended  in  fiscal  year  ending  J  une  30, 1895  25. 000. 00 
Submitted  in  com]»liance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(36  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  V  9.) 

10,  Upper  Columbia  and  Snake  rivers^  Oregon  and  Washington. — 
Under  the  above  head  it  has  been  deemed  proper  to  inclnde  the  con- 
tiimous  Oolanibia  and  Snake  rivers  from  Oelilo,  at  the  head  of  The 
Dalles,  to  Asotin,  Wash. 

The  Upper  Columbia  and  Snake  form  a  continuous  line  of  navigable 
river,  but  broken  by  inany  rapids  which  render  navigation  difficult  and 
dangerous.  These  rapids  are  in  nearly  every  instance  caused  by  rocky 
bars  with  occasional  bowlders.  The  channels  before  improvement 
were  crooked  and  narrow,  the  ruling  depth  at  low  water  over  many  of 
the  bars  was  2  to  3  feet,  and  some  were  practicably  impassable  at  low 
water. 
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The  Columbia  was  navigable  all  the  year  except  when  closed  by  ice; 
the  Snake,  however,  was  navigable  only  during  high  water,  for  three 
or  for  months  in  the  spring. 

Previous  to  1877  $20,000  had  been  appropriated  for  the  work  of  im- 
provement, and  had  been  expended  in  surveys  and  rock  removal  at  the 
principal  rapids. 

In  1877  a  project  was  approved  which  provided  for  the  removal  of 
bowlders  and  reefs,  and  for  scraping  gravel  bars  in  the  Columbia  and 
Snake  as  far  as  Lewiston.    The  estimated  cost  was  $132,000. 

By  the  river  and  harbor  act  of  July  13, 1892,  the  upper  limit  of  this 
work  was  extended  from  Lewiston,  Idaho,  to  Asotiu,  Wash.,  a  dis- 
tance of  7  miles. 

The  present  plan  of  improvement  is  to  remove  bowlders,  gravel  bars, 
and  rock  ledges,  and  put  in  such  contraction  works  as  may  be  necessary. 

The  estimated  cost  of  the  work  has  not  been  accurately  determined 
becanse  of  the  lack  of  continuous  and  full  surveys,  and  because,  from 
the  nature  of  things,  it  can  not  be,  as  many  of  the  obstructions  which 
it  is  necessary  to  remove  are  continually  recurring. 

The  expenditure  prior  to  June  30, 1892,  was  $142,717.27.  A  great 
deal  of  rock  was  removed,  with  very  great  benefit  to  navigation ;  boats 
were  enabled  to  carry  more  than  double  their  previous  loads,  and  with 
greater  safety. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $20,248.71. 

The  worst  rocks  and  reefs  between  Eiparia  and  Asotin  have  been 
effectually  cleared  out.  At  two  of  the  worst  bars  dikes  have  been  par- 
tially built,  which  will  soon  be  completed.  They  have  already  had  a 
good  effect  in  deepening  the  channel. 

The  aggregate  of  the  appropriations  is  $271,000. 

July  1, 1892,  balance  unexpended $8,282.73 

Amount  refunded  December  24, 1892 155.44 

Amount  appropriated  by  act  approved  July  13,  1892 15, 000. 00 

23, 438. 17 
June  30, 1893,  amount  expended  during  fiscal  year 20, 248. 71 

July  1, 1893,  balance  unexpended 3, 189.46 

Julyl,  1893,  outstanding  liabiUties 350.00 

July  1,  1893,  balance  available 2,839.46 

■  — 

C  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    20, 000. 00 
<  Submitted  in  compliance  with  reqniremeuts  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  V  10.) 

11,  Columbia  River j  between  head  of  Bocic  Island  Rapids  and  foot  of 
Priest  RapidSy  Washington, — ^This  portion  of  the  Columbia  River  is  about 
60  miles  long.  The  banks  are  precipitous  bluffs,  from  1,000  to  3,000 
feet  high.  The  neighboring  country  is  rocky  and  sterile.  Navigation 
is  obstructed  by  Eock  Island,  Cabinet,  and  Priest  rapids. 

At  Rock  Island  Rapids  the  river  is  divided  by  a  large  rocky  island. 
The  channel  is  obstructed  by  reefs,  rocks,  sharply  projecting  points, 
and  extensive  gravel  deposits,  which  dam  up  the  water  to  such  an 
extent  that  its  slope,  in  escaping,  is  very  steep.  The  river  here,  at  a 
stage  4  feet  above  low  water,  has  a  fall  of  10  feet  in  3,000  feet,  and  12J 
feet  in  8,000  feet. 

At  Cabinet  Rapids  a  mass  of  basalt,  projecting  from  the  left  bank, 
causes  the  current  to  impinge  upon  the  nearly  vertical  rocks  of  the 
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riglit  bank;  the  channel  is  also  obstructed  by  masses  of  rock.  The  fall 
here  is  10  feet  in  8,000  feet. 

Priest  Eapids  include  seven  principal  rapids  in  about  10  miles.  The 
total  fall  in  this  distance  is  72  feet  at  low  water;  63 J  feet  at  high  water. 
At  all  these  rapids  the  banks  and  bottom  are  of  hard  and  jagg^  basalt. 

Tlie  project  under  whicli  the  work  of  improvement  has  beeu  done 
was  approved  October  18,  1890.  It  consists  in  removing  rocks  at  the 
three  rapids,  and  putting  in  iron  posts  and  ringbolts  to  enable  steam- 
ers to  line  up.  The  estimated  cost  of  this  work  was  $550,000.  In  ad- 
dition, a  survey  was  to  be  made  from  Eock  Island  Bapids  to  the  Cana- 
dian boundary. 

Up  to  June  30, 1892,  the  amount  expended  on  the  improvement  was 
$49,5G(>.50;  on  the  survey,  $9,919.86.  The  worst  obstructions  were  re- 
moved from  the  channel  at  the  three  rapids,  and  a  number  of  posts  and 
ringbolts  put  in.  The  results  would  have  rendered  uavigatiou  safer 
had  there  been  any  navigation. 

Durin<^  the  fiscal  year  ending  June  30,  1893,  the  amount  exx)ended 
was  $2,302.6(>,  of  whicli  $80.14  was  for  the  survey,  which  was  completed 
from  the  boundary  line  to  the  mouth  of  the  Okanogan  River. 

Jiilyl.  1892,  balance  unexpended $10,513.58 

June  oO,  1803,  amount  expended  during  fiHcal  year 2,302.66 

July  1,  1893,  balance  unexpended 8,210.92 

(See  Appendix  V  V  11.) 

/Survey  of  Columbia  Riverfront  the  international  boundary  line  to  Soek 
Inland  RapuU,  Washington. — The  river  and  harbor  act  approved  Sep- 
tember 19,  1890,  allotted  $10,000  for  a  survey  of  the  Columbia  River 
from  the  international  boundary  to  Rock  Island  Rapids.  With  this 
amount  the  survey  has  been  comi)leted  from  the  boundary  down  to  the 
mouth  of  Okanogan  River,  214  miles;  and  no  further  provision  having 
been  made  for  completion  of  the  survey  to  Rock  Island  Rapids*  Capt 
JSymons  submitted  report,  dated  March  15,  1893,  upon  the  reach  of 
214  miles  surveyed.  Tlie  report  is  submitted  herewith  with  Appendix 
V  V  11. 

The  territory  tributary  to  this  portion  of  the  river  is  as  yet  largely 
undeveloped;  mid  the  only  portion  of  it  now  navigated  by  steamers 
is  the  stretch  of  I'*  miles  below  the  boundary  line.  The  obstructitmsto 
navigation,  consisting  of  rocks,  rapids,  falls,  and  a  generally  swift  cur- 
rent, can  ill  some  places  be  overcome  by  removal  of  rock  and  clearing 
channels;  other  places,  incapable  of  any  system  of  regularization,  can 
be  rendered  ])assable  only  by  the  c(mstruetion  of  canaU,  locks,  and 
dams,  boat  railways,  hydraulic  lifts,  or  other  suitable  contrivances  for 
passing  boats  from  one  level  to  another.  The  cost  of  providing  a  good 
commercial  through  navigatiim  from  the  boundary  to  the  Okanogan  is 
estimated  as  follows: 

K«?Mn)val  of  rof'k  sit  vnrious  l(Mralitie» •  $275,000 

Dam  and  locks  at  Little  DalloH  (15  milfsfrom  bomulary) 1,500,000 

I.)ani  and  locks  at  Kettlt*  Fall.s(41  miles  from  boundary) 1,250,000 

])am  and  locks  at  Grand  Rapids  (48  miles  from  bonndary) 1,500,000 

T\v»>  dams  and  locks  below  month  of  Spokane  Uiver  (lOoiuiloa  from  bound- 
ary)      3,000,000 

Seven  dams  and  locks  in  reach  of  42  miles  from  Monaghan  Rapids  to  Foft- 

ter  Creek  Rapids  (n)l-203  miles  from  boundary) 10,500,000 

Total  18,025,000 
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An  estimate  of  the  cost  of  a  less  radical  iiiiprovenient  of  the  42  miles 
from  Monaghan  Eapids  to  Foster  Creek  Rapids,  amounting  to  1980,000, 
is  also  presented  by  Capt.  Symons. 

A  report  upon  a  preliminary  examination  of  the  Columbia  Eiver 
between  the  international  boundary  and  Rock  Island  Rapids,  made  by 
Oapt.  Symons,  October  12,  1892,  is  submitted  herewith  as  Appendix  V 
V  24,  in  connection  with  which  the  views  ot  the  Engineer  Department 
as  to  the  expediency  of  improving  this  locality  are  expressed.  (See 
p.  445.) 

12,  Nasel  Bivevj  Washington. — In  its  original  condition  the  Nasel 
River  had  enough  water  for  navigation,  but  had  become  badly  ob- 
structed by  snags. 

The  plan  of  the  improvement,  submitted  in  1891  under  the  provi- 
sions of  the  river  and  harbor  act  approved  September  19,  1890,  was  to 
remove  the  snags  obstructing  navigation,  at  an  estimated  cost  of  §1,500. 
This  amount  was  appropriated  by  the  act  of  July  13,  1892;  and,  by  its 
expenditure  during  the  past  fiscal  year  the  river  was  cleared  of  all  ob- 
jectionable snags. 

Amonnt  appropriated  by  act  approved  July  13,  1892 $1,  r»00. 00 

June  30,  1^3,  amount  expended  during  fiscal  year 1, 500. 00 

(See  Appendix  V  V  12.) 

13.  Willapa  River  and  Harbor^  Wa^liington. — Willapa  Harbor,  form- 
erly known  as  Shoalwater  Bay,  is  an  inlet  of  the  Pacific  Ocean  28  miles 
north  of  the  mouth  of  the  Columbia.  The  principal  town  on  the  harbor 
is  South  Bend,  the  terminus  of  a  branch  line  of  the  Northern  Pacific 
BaUroad,  situated  near  the  mouth  of  the  Willapa  River.  At  the  upper 
end  of  the  town  the  river  divides  into  a  main  channel  and  a  secondary 
channel,  known  as  Mailboat  Slougli;  these  reunite  at  the  lower  end  of 
the  town.  Bars  had  formed  in  the  main  cliannel  at  both  ends  of  the 
slough.  There  were  also  several  bars  in  the  Willapa  Kiver,  between 
South  Bend  and  Willapa  City. 

The  plan  of  improvement,  submitted  in  1891  to  comply  with  require- 
ments of  river  and  harbor  act  approved  September  19, 1890,  proi)08ed 
to  close  the  head  of  Mailboat  Slough  with  i>ile,  brush,  and  stone  dikes, 
thereby  throwing  all  the  water  into  the  main  channel  and  scouring 
away  the  shoals;  to  dredge  a  channel  100  feet  wide  and  8  feet  deep  at 
low  water  through  the  shoal  Just  below  Willapa  City ;  and  to  close  Lou- 
derback  Slough  with  a  pile,  brush,  and  stone  dike,  in  order  to  compel 
the  currents  to  Scour  a  channel  through  the  bar  above  the  river  mouth. 
The  estimated  cost  was  $31,350. 

The  first  appropriation  for  this  work,  $18,000,  was  made  by  the  act 
of  July  13, 1892. 

The  expenditure  during  the  fiscal  year  ending  June  30,  1893,  was 
$11,658.72.  Of  this  amount,  $6,818.73  was  expended  on  the  Mailboat 
Slough  dikes  and  $5,339.99  in  dredging  the  shoal  below  Willapa  City. 
About  one-third  of  the  dredging  has  been  done. 

The  Mailboat  Slough  dikes  were  com])leted,  and  have  already  caused 
some  deepening  and  marked  widening  of  the  channel  over  the  bar  at 
the  lower  end  of  the  slough. 

Amount  appropriated  by  act  approved  July  13,  1892 $18, 000. 00 

Jane  30,  1893,  amount  expended  during  tiscal  year 11, 658. 72 

July  1, 1893;  balance  unexpended 6,341.28 

July  1, 1893,  outstanding  liabilities $90.00 

July  1, 1893,  amount  coveied  by  uncompleted  contracts 6, 251. 28 

6, 341. 28 
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{Amount  (estimated)  required  for  completion  of  existing  project $13,350.00 
Amountttidtcanbeprofitably  expended  in  tiscalyeareudinfi^JnneSO,  1895    13, 350.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  an(l  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  V  13.) 

14.  Qrays  Harbor  and  Ghehalis  River^JVa^hington. — ^The  Ohehalis 
River  is  the  principal  tributary  of  Grays  Harbor.  From  Montesano  to 
tlie  bay  there  is  usually  enough  water  for  coasting  vessels,  but  there 
are  four  shoals.  At  the  head  of  Grays  Harbor  the  waters  divide  into  a 
north  and  south  channel.  There  is  also  a  middle  channel  coimectiug 
the  other  two.    These  divisions  cause  objectionable  shoals. 

The  plan  of  improvement,  submitted  in  1891  to  comply  with  require- 
ments of  the  river  and  harbor  act  approved  September  19, 1890,  is  to 
remove  the  shoals  from  the  river  by  dredging  and  closing  side  slougbs 
and  channels,  so  as  to  give  a  depth  of  16  feet  at  half  tide ;  to  build 
dikes  of  pile,  brush,  and  stone  in  the  harbor,  wholly  closing  the  mid- 
dle phannel,  and  closing  the  south  channel,  with  the  exception  of  a 
gap  1,000  feet  wide  and  about  8  feet  deep,  with  a  view  to  increasing 
the  tidal  flow  through  the  north  channel  and  scouring  away  the  bars. 
The  estimated  cost  was  $150,000. 

The  first  appropriation  for  the  work,  $50,000,  was  made  by  act  of 
July  13, 1892. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $5,672.97.  The  works  were  but  fairly  started,  and  have  not  as 
yet  had  any  appreciable  effect. 

Amount  appropriated  by  act  approved  July  13,  1892 $50, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 6, 672. 97 


July  1,  1893,  balance  unexpended •. 44,327.03 

July  1,  1893,  outstanding  liabilities $160. 00 

July  1,  1893,  amount  covered  by  uncompleted  contract 44, 167. 03 

44,327.05 


'Amount  (estimated)  required  for  completion  of  existing  project 100,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895  100, 000. 00 
Submitted  iu  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  V  V  14.) 

15.  Ghehalis  River ^  Washington. — The  possibly  navigable  portion  of 
the  Chelialis  Eiver  is  from  Olaquato  to  the  mouth,  a  distance  of  90 
miles.    This  may  well  be  considered  in  three  sections. 

1.  From  the  mouth  to  Montesano,  a  distance  of  16  miles,  there  is  a 
depth  of  18  feet  at  higli  water.  This  portion  is  navigable  for  coasting 
vessels. 

2.  From  Montesano  to  Elma,  16  miles,  the  river  is  slightly  affected 
by  the  tides,  and  for  the  most  part  lias  enough  water  for  light-draft 
boats,  but  it  is  obstructed  by  snags  and  fallen  trees,  and  in  summer 
there  is  a  scarcity  of  water  on  the  bars. 

3.  Above  Elma  the  river  is  practically  blockaded  during  the  summer 
and  autumn  by  snags  and  a  general  lack  of  water;  it  becomes  a  suc- 
cession of  pools  and  shoals;  on  many  of  the  latter  the  depth  is  from  6 
to  12  inches  only. 

The  plan  of  improvement  is  to  remove  snags,  overhanging  trees, 
jams,  drift  heaps,  shoals,  and  other  obstructions  to  navigation. 

The  amount  expended  to  June  30, 1892,  was  $10,715.48.  The  river 
from  Montesano  to  the  mouth  was  kept  open  and  free  from  obstructioDS. 
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The  amount  expended  during  the  fiscal  year  ending  Juno  30,  1893, 
was  $133.16.  No  work  was  done  beyond  an  examination  of  the  river, 
which  showed  that  there  were  no  objectionable  snags. 

The  appropriations  amount  to  $133000. 

July  1,  1892,  balance  nnexpended $2,284.72 

June  30,  1893^  amount  expended  during  fiscal  year 133. 15 

July  1,  1893,  balance  unexpended 2,151.57 

(See  Appendix  V  V  16.) 

16,  Harbor  at  Olympia,  Wash. — Olympia  is  situated  at  the  head  of 
Budds  Inlet,  which  is  badly  shoaled  up  for  a  distance  of  8,750  feet 
from  the  city.  Vessels  can  reach  the  city  at  high  tide  only;  to  avoid 
this  inconvenience,  long  wharves  have  been  built,  whoso  maintenance, 
owing  to  the  teredo,  is  very  expensive. 

It  is  proposed  by  the  project  submitted  in  1891,  under  provisions  of 
river  and  harbor  act  approved  September  19, 1890,  to  dredge  a  chan- 
nel 250  feet  wide  and  12  feet  deep  at  mean  lower  low  water,  from  the 
heart  of  the  city,  at  the  Fourth  Street  Bridge,  to  deep  water  in  Budds 
Inlet,  at  an  estimated  cost  of  $275,000. 

The  first  appropriation  for  the  work,  $35,000,  was  made  by  act  of 
July  13, 1892.  With  the  money  now  .available,  it  is  proposed  to  exca- 
vate a  channel  125  feet  wide  and  6  feet  deep  at  lower  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $2,313.26.  The  excavation  of  the  reduced  channel  is  well  under 
way. 

Amount  appropriated  by  act  approved  July  13,  1892 $35, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  .year 2, 313. 26 

Julyl,  1893,  balance  unexpended 32,686.74 

July  1,  1893,  outstanding    liabilities $150. 00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 32, 536. 74 

32,686.74 

{Amount  (estimated)  rec^nired  for  completion  of  existing  project 240, 000. 00 
Amount  that  can  be  proUtably  expended  in  fiscal  year  ending  June  30,1895  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  V  16.) 

17.  Swinamish  Sloughy  Washington, — ^This  is  a  tidal  slough,  connect- 
ing Saratoga  Passage  and  Skagit  Bay  on  the  south,  with  Padilla  Bay 
on  the  north.  It  is  an  important  highway  for  the  smaller  class  of 
steamboats.  In  some  parts,  however,  it  is  shallow  and  crooked,  and 
the  approaches  to  it  are  across  shallow  flats. 

The  plan  of  improvement,  submitted  in  1891  under  provisions  of  the 
river  and  harbor  act  approved  September  19, 1890,  is  to  dredge  a  chan- 
nel 100  feet  wide  and  4  feet  deep,  from  deep  water  in  Saratoga  l*assage, 
across  the  Skagit  Flats,  through  the  shoals  in  Swinomish  Slough,  and 
aeross  the  flats  in  Padilla  Bay  to  deep  water;  and  to  build  wattled 
pile-dikes  in  Skagit  and  Padilla  bays,  to  direct  the  tidal  currents 
through  the  dredged  channels.    The  estimated  cost  was  $122,000. 

The  first  appropriation  for  the  work,  $25,000,  was  made  by  act  of 
July  13, 1892. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
was  $393.98.    No  work  beyond  a  preliminary  survey  was  done. 
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Amount  appropriated  by  act  approved  July  13,  1892 $25, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 393. 96 

July  1, 1893,  balance  unexpended 24,606.02 

July  1, 1893,  outstanding  liabilities $735. 00 

July  1, 1893,  amount  covered  by  uncompleted  contracts 23, 871. 02 

24,606.02 

{Amount  (estimated)  required  for  completion  of  existing  project 97, 000. 00 
Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30, 1895    97, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and- 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  V  17.) 

18.  Fuget  Sound  and  its  tributary  waters^  Washington, — ^This  work 
was  formerly  known  as  the  ^^Imx^rovenient  of  Skagit,  Stillagaamish^ 
Nooksack,  Snohomish,  and  Snoqualmie  rivers,  Washington.'^ 

In  their  original  condition,  these  rivers  carried  water  enoagh  for 
steamer  navigation,  bnt  were  obstructed  by  snags,  fallen  trees,  and 
log  jams.  They  were  the  chief  highways  of  the  country.  About  their 
mouths  were  large  areas  of  shallow  water  with  tortuous  cbannds, 
often  obstructed  by  drift. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  logs, 
trees,  and  other  obstructions  to  navigation.  For  this  purpose  a  snag 
boat  with  complete  outfit  has  been  provided.  This  boat  goes  fh>m  one 
river  to  another  as  necessity  requires. 

The  amount  expended  prior  to  June  30, 1892,  was  $67,495.58.  No 
permanent  results  were  aimed  at  or  obtained.  The  constantly  recur- 
ring obstructions  require  to  be  periodically  removed.  The  rivers  were 
kept  open  and  navigation  rendered  much  safer. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 188^ 
was  $7,998.28.  A  great  number  of  obstructions  were  removed,  ana 
navigation  was  thereby  greatly  benefited. 

July  1, 1892,  balance  unexpended $2,004.43 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000. 00 

17,004.42 
June  30,  1893,  amount  expended  dur in^ij  fiscal  year 7, 998. 28 

Julyi,  1893,  balance  unexpended 9,00&U 

July  1,1893,  outstanding  liabilities 200.00 

July  1, 1893,  balance  available 8,806.14 

Amountthatcanbeprofitably  expended  in  Hscal  year  ending  June30, 1895    25,000.00 
SubiuittiHl  in  comi)lianco  witb  requirement*  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

(See  Appendix  V  V  18.) 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  BIVEB  AND  HABBOB  ACT 

APPROVED  JULY  13,  1892. 

Tbe  preliminary  examinations  of  the  following  localities,  reqaired 
by  act  of  July  13, 1892,  were  made  by  tbe  local  engineer,  Capt.  Thomas 
W.  Symons,  Corps  of  Engineers,  and  reports  tbereon  submitted  tliroagh 
the  division  engineer.  Col.  G.  H.  Mendell,  Coi-ps  of  Engineers. 

i.  Chetco  RiveTj  Oregon, — Capt.  Symons  submitted  report  of  exam- 
ination under  date  of  September  16, 1892.  It  is  his  opinion  and  that 
of  the  division  engineer,  concurred  in  by  this  oflBce,  that  the  river  is 
not  worthy  of  improvement  by  the  United  States.    The  report  was 
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iSTUitted  to  Congrpss  and  priiit^'d  as  IToune  Ex.  Dor,  No,  92,  Fifty- 
md  Oongrefw,  sijcond  aesBion.     (tSiie  also  Appemlix  V  V  19.) 
a.  Rogue   River,   Oregon,  from   Grunts  I'ass  to   the  mouth, — Capt. 
SyraonR  submitted  report  of  examination  under  date  of  ()ctol)er  10, 
1S92.     It  ishisopinion  and  that  of  the  division  engineer,  coiidurred  in  by 
"'is  office,  that  the  locality  is  not  worthy  of  improvement  by  the  Gen- 
ii Goveniment.    The  report  was  transmitted  to  Congress  and  printed 
House  Ex.  Doc.  No.  51,  Fifty-second  GongresB,  second  bchsioii.     (See 

Appendix  V  V  20.) 
is.  Navigable  tide-water  channels  of  Coos  River,  Oregon,  Kith  a  view  to 
remove  taaga,  log*,  and  other  olietructions, — Capt.  Symons  submitted 
report  of  examination  under  date  of  October  17,  1892,  He  eonsidcrs 
that  these  navigable  channels  are  worthy  of  Improvement  by  the  Gen- 
eral Government  to  the  extent  of  removing  the  existins  obstruutJons; 
a  survey  is  not  deemed  neoessary,  aa  conditions  are  constantly  cbanging 
and  sufficient  information  is  at  hand  for  the  preparation  of  an  estimate 
(>r  the  cost  of  improvement.  It  is  the  opinion  of  the  division  engineer, 
coiicnn-ed  in  by  this  office,  that  the  improvement  is  worthy  of  being 
made  t<>  the  extent  of  removing  the  snags  and  bowlders  mentioned. 
The  report  was  transmitted  to  Congress  and  printed  as  House  Ex.  Doe, 
No.  42,  Fitly-second  Congress,  second  session.  (See  also  Appendix 
V  V  21.) 

4.  Inner  navi/iation   of  Ahea  River,    Oregon. — Capt.   Symona   sub- 
mitted reiH>rt.  of  examination  under  date  of  October  10, 1892,     It  is  his 
opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office, 
that  the  locality  is  worthy  of  improvement  by  the  United  States,    The 
cost  of  a  survey  necessary  for  preparation  of  project  and  estimate  of 
It  of  improvement  is  estimated  at  $1,000,    The  report  was  transmit- 
to  Congress  and  printed  as  House  Ex,  Doc,  No.  53,  Fifty-second 
ifrress,  second  session.    (See  also  Apiwndix  V  V  22.) 
Xeslugga  River,  Oregon,   as  far  as  WootU. — Capt.   Synions  sub- 
^  report  of  examination  under  date  of  October  10, 1S92,     He  con- 
lera  the  river  wortbv  of  improvement  tfl  the  extent  of  removing  the 
mgerous  reef  of  rocks  extending  from  the  headland  at  the  south  of 
_  e  harbor  throat  about  100  feet  directly  into  the  channel,     it  is,  how- 
erc-r,  the  opinion  of  the  division  engineer,  concurred  in  by  this  office, 
that  Nestugga  River,  as  far  as  Woods,  is  not  worthy  of  improvement 
by  the  General  Government.    The  report  was  transmitted  to  Congress 
and  printed  aa  House  Ex.  Doc.  No,  97,  Fifty-second  Congress,  second 
session.     (See  also  Appendix  W  23.) 

n.  Up2>er  Columbia  Hirer,  Washington,  from  the  international  boun- 
dary to  Bock  IsUind  Rapidx. — Capt.  Symons  submitted  report  of 
exi^mination  under  date  of  October  12,  1S92,  It  is  his  opinion  and 
that  of  the  division  engineer,  concurred  in  by  this  ofRce,  that  there  are 
two  portions  of  the  river  within  the  limits  named  that  are  worthy  of 
improvement  by  the  General  Government — one  from  Little  Dalles  to 
the  in  t4!i' national  boundary  line,  a  distance  of  15  miles,  and  the  other 
from  the  head  of  Koek  Island  Kapids  to  Foster  Creek  Bapids,  just 
above  the  mouth  of  the  Okanogan,  a  distance  of  90  miles.  Oapt. 
Symons  estimates  the  cost  of  a  survey  necessary  for  preparation  of 
project  and  estimate  of  cost  of  improvement  of  the  latter  section  at 
94,000.  The  leftort  was  transmitted  to  Congress  and  printed  as  House 
Ex.  Doc.  No.  39,  Fifty-second  Congi-ess,  second  session.  {See  also 
Appendix  V  V  24.) 

A  report  upon  a  survey  of  Columbia  Itiver  f^^om  the  iutt^mational 
boundary  to  the  mouth  of  Okanogan  liiver,  under  provisions  of  w-t 
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of  September  19,  1800,  was  made  by  Capt.  Symons  March  15,  1883. 
(See  p.  440.) 

7.  Kootenai  River  froni  Fryj  Idaho,  to  international  boundary  line. — 
Capt.  SymoiiB  submitted  repoi-t  of  examination  uuder  date  of  Octo- 
ber 12,  1892.  It  is  bis  opinion  and  tbat  of  tbe  division  engineer,  con- 
curred in  by  this  office,  tbat  tbe  river  is  worthy  of  improvement  by  the 
General  Government.  C'ai)t.  Symons  estimates  tbfe  cost  of  a  sur- 
vey to  determine  accurately  the  number  of  snags  to  be  removed  at 
$400;  but  he  states  that  as  new  snags  are  constantly  coming  in  and 
old  ones  are  occasionally  carried  away,  such  a  survey  would  not  neces- 
sarily give  a  correct  idea  of  the  work  necessary  at  any  time  in  the 
future.  The  report  was  transmitted  to  Congress  and  print^sd  as  House 
Ex.  Doc.  No.  93,  Fifty-second  Congress,  second  session,  (See  also 
Appendix  V  V  25.) 

8.  Spolane  Kiver,  IdahOy  from  Post  Falh  to  Lake  Cceur  d?Alene.^ 
Capt.  Symons  submitted  report  of  examination  under  date  of  Sep- 
tember 7,  1892.  He  considers  this  section  of  the  river  worthy  of 
improvement,  to  the  extent  of  providing  an  all-ihe-year  navigation  for 
boats  drawing  3  feet  of  water,  providexl  a  careful  survey,  which  is  esti- 
mated to  cost  $(>00,  shows  that  the  improvement  can  be  made  at  mod- 
erate cost  ancl  without  seriously  interfering  with  veste<l  interests. 
The  division  engineer  considers  the  locality  worthy  of  imi)rovement  to 
the  extent  of  a  survey,  which  shall  determine  whether  or  not  it  shall 
be  ])racticable  and  expedient  to  make  the  river  navigable  by  a  dam  at 
Post  Falls.  In  the  judgment  of  this  office  the  locality  is  not  at  pres- 
ent worthy  of  improvement  by  the  United  States.  The  re|>ort  was 
transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  79,  Fifty- 
second  Congress,  second  session.     (See  also  Appendix  V  V  26.) 

9.  Snohomish  River,  WoAfhington,  from  its  mouth  to  LotpelL — Capt 
Symons  submitted  re]>ort  of  examination  uuder  date  of  October  14, 
1892.  He  considers  that  the  "Old  River,"  one  of  the  sloughs  forming 
the  outlets  of  Snohomish  River,  is  worthy  of  improvement  by  the  United 
States  to  the  extent  of  removing  all  snags,  piles,  dolphins,  etc.,  ob- 
structing navigation.  A  survey  to  determine  the  amount  of  work  to 
be  done  would  cost  $250,  but  such  a  survey  seems  scarcely  neces- 
sary; it  is  difficult  to  make  a  close  estimate  of  the  cost  of  such 
work,  and  a  general  estimate  can  be  made  as  weW  without  the  sur^'ey 
as  with  it.  If  this  improvement  could  be  provided  for  under  tbe  appro- 
priation for  improving  Tngi't  S(mnd  and  its  tributary  waters,  tbe  work 
could  be  done  with  the  Government  snag  boat  Ska^fit,  whicb  is  used  in 
clearing  the  various  navigable  rivers  entering  Puget  Sound. 

The  division  engineer  considers  that  the  river  is  worthy  of  improve- 
ment to  the  extent  of  removing  the  obstructions  that  could  be  handled 
by  the  Ska<jit,  The  views  of  these  offic(>rs  are  concurred  in  by  this  office. 
The  report  was  transmitted  to  Congress  and  printed  as  House  Ex. 
Doc.  No.  103,  Fitty-second  C(mgress,  second  session.  (See  also  Api>en- 
dix  V  V  27.) 

10.  Everett  Harbor,  Washington,  including  mouth  of  Snohomish  River, -^ 
(3apt.  Symons  submitted  report  of  examination  under  date  of  October 
12,  1892.  It  is  his  opinion  and  that  of  the  division  engineer,  concurred 
in  by  this  ollice,  that  the  locality  is  not  worthy  of  improvement  by  the 
General  Government.  The  rey)ort  was  transmitted  to  Congress,  and 
printed  as  House  Ex.  Doc.  No.  47,  Filty-se(M)nd  Congi'ess,  second  session. 
(See  also  Appendix  V  V  28.) 

11.  Nooksack  River ^  Washington^  tcith  a  i^iac  of  removing  obstructions, 
straightening  cJuinnel  to  prevent  jams  and  tits  filling  of  BeUingham  Bajf 
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trith  deposifts  of  earth. — Capt.  Symons  submitted  report  of  examina- 
tion under  date  of  October  13,  1892.  He  states  that  all  requisite  work 
for  the  removal  of  obstnictions  and  straightening  of  channel  to  prevent 
jams  in  !Nooksack  River  can  be  y)roperly  i)r()vided  for  under  the  regular 
appropriations  for  improving  Puget  ISound  and  its  tributary  waters; 
and  he  considers  that  work  to  prevent  the  filling  of  Bellingham  Bay 
by  detritus  brought  down  the  Nooksack  is  an  improvement  worthy  of 
being  undertaken  by  the  United  States.  It  is  the  o])inion  of  the  division 
engineer,  concurred  in  by  this  office,  that  Nooksack  Kiver  is  worthy  of 
improvement  by  the  General  Government  to  prevent  shoaling  in  Bel- 
lingham Bay.  The  cost  of  a  survey  necessary  for  i)reparation  of  proj- 
ect and  estimate  of  cost  of  the  work  is  estimated  at  $1,000.  The  report 
was  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  32, 
Fifty-seeond  Congress,  second  session.    (See  also  Appendix  V  Y  29.) 

IMPBOVEMENT  OF  WILLAMETTE  AND  LOWER  COLUMBIA  RIVERS  AND 
THEIR  TRIBUTARIES,   OREGON  AND  WASHINOTON. 

This  district  was  in  the  charge  of  Maj.  Thos.  H.  Handbury,  Corps 
of  Engineers,  with  Lieut.  Harry  Taylor,  Corps  of  Engineers,  under  his 
immediate  orders;  Division  Engineer, Col.  G.  H.  Mendell, Corps  of  En- 
gineers. 

1.  Mouth  of  Columbia  River j  Oregon  and  Washington. — ^The  project 
under  whicli  this  work  is  being  carried  on  was  adopted  in  1884,  and 
slightly  modified  in  regard  to  the  manner  of  completing  it  in  1893.  It 
contemplates  providing  and  maintaining  a  navigable  channel  across 
the  Columbia  Eiver  Bar  having  a  depth  of  30  feet  at  low  tide.  This  is 
to  be  accomplished  by  directing  the  water  which  flows  over  the  sand 
spit  at  the  south  of  the  entrance  so  that  it  will  be  concentrated  upon 
the  bar  where  the  resultant  currents  may  scour  away  the  sands  and 
produce  the  desired  depth  of  channel.  The  work  now  in  process  of  con- 
struction, by  which  this  result  is  to  be  accomplished,  consists  of  a  high- 
tide  jetty  which  starts  from  the  shore  near  Fort  Stevens,  on  the  South 
Cape,  and  extends  iu  a  westerly  direction,  with  a  slight  curve  to  the 
south,  out  across  Clatsop  Spit  for  a  distance  of  4J  miles  to  a  point 
about  3  miles  south  of  Cape  Disappointment.  The  jetty  is  constructed 
of  rock,  resting  upon  mattresses  40  feet  wide  and  from  2J  to  5  feet 
thick,  laid  upon  the  sand.  When  finished  the  level  of  the  top  of  the 
jetty  at  the  shore  end  will  be  12  feet  above  the  mean  low- water  plane; 
from  thence,  for  a  distance  of  about  2  miles,  it  slopes  to  a  height  of  10 
feet,  and  from  thence  to  the  end  to  a  height  of  4  feet.  There  will  be  4 
low-tide  groins  on  the  north  side  of  the  jetty,  two  of  which  will  be 
1,000  feet  each  in  length,  one  600,  and  the  other  500  feet. 

The  material  thus  far  has  been  placed  in  position  from  a  jetty  tram- 
way upon  piles  driven  along  the  line  of  the  jetty,  and  about  24  feet 
above  the  level  of  low  tide.  The  tramway  is  a  double  track  3-foot 
gauge  railroad,  the  tracks  being  13  feet  between  centers  and  28  feet 
above  the  plane  of  mean  low  water.  The  material  is  landed  at  the 
wharf  from  barges  and  transported  to  place  over  these  tracks,  which 
are  built  in  advance  of  the  main  work. 

Before  the  cbmmencement  of  this  work  the  channel  or  channels  over 
this  bar  were  very  capricious  in  location  and  variable  in  depth.  The 
depths  were  usually  from  19  to  21  feet,  and  the  channels  varied  in 
number  from  1  to  3  and  in  location  through  nearly  180^  from  Cai)e  Dis- 
appointment to  Point  Adams. 
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In  the  last  annual  report  it  was  mentioned  tliat  the  jetty  tramway 
had  reached  the  outer  limit  to  which  it  was  proposed  to  extend  the 
jetty,  4J  miles  from  the  shore  end  at  station  25+80,  and  that  the  jetty 
was  being  constructed  by  throwing  in  rock  throughout  this  whole  dis- 
tance. This  process  has  been  continued  during  the  present  year.  The 
results  thus  far  obtained  are  very  marked  in  the  manner  in  which  it 
has  caused  Clatsop  Spit  to  be  raised  out  of  the  water,  checked  the  flow 
over  that  spit,  and  concentrated  the  scouring  effect  upon  the  bar. 

Soundings  made  during  the  latter  part  of  June,  for  the  purpose  of 
developing  the  deepest  water  over  the  bar,  show  a  decided  improve- 
ment since  my  last  annual  report.  The  30-foot  curves  on  the  outside 
and  inside  of  the  bar  on  the  north  side  of  the  channel  are  fully  three- 
quarters  of  a  mile  nearer  to  ea(rh  other  than  they  were  at  that  time, 
and  at  two  i)oints  these  curves  have  come  together,  giving  depths  of 
30  feet  over  the  bar  at  low  water.  The  width  of  the  27-foot  channel 
is  now  about  three-quarters  of  a  mile,  and  the  25-foot  channel  about 
one  mile  and  a  half.  The  strong  southerly  winds,  and  at  many  times 
storms,  which  prevailed  during  last  winter  and  spring  have  kept  the 
sands  banked  up  against  the  mouth  of  the  river  more  than  would  oth- 
erwise have  been  the  case  and  made  more  work  for  the  ebb  currents  to 
keep  the  channel  clear. 

The  principal  work  during  the  year  has  been  re<5eiving  rock  from  the 
contractors,  transporting  this  and  placing  it  upon  the  jetty,  and  keep- 
ing the  plant  in  good  serviceable  condition. 

Under  the  contract  dated  January  22, 1891,  in  force  at  the  beginning 
of  the  fiscal  year,  97,052  tons  of  rock  was  received.  In  addition  to 
this  263  tons  was  purchased  in  open  market  at  the  contract  rate.  The 
last  delivery  of  rock  received  was  made  February  10, 1893. 

On  the  15th  of  February,  1893,  the  proposals  received,  after  adver- 
tisement, for  delivery  on  board  barges  of  100,000  tons  of  rock,  with 
the  privilege  of  doubling  this  quantity,  were  opened.  A  contract  was 
entered  into  for  the  delivery  of  this  quantity  of  rock  on  bcMird  barges 
at  Hinkle's  Quarry,  about  15  miles  above  Vancx)uver,  on  the  Columbia 
River,  for  63 J  cents  per  ton  of  2,000  pounds.  The  first  delivery  under 
this  contract  was  made  March  29.  From  that  date  to  the  end  of  tlie 
fiscal  year  34,292.5  tons  was  received,  making  a  tot^U  of  131,608  tons 
received  during  the  year.  The  total  received  from  all  sources  since  the 
commencement  of  the  work  is  610,498  tons. 

The  top  of  the  jetty  for  the  first  two  miles  Avill  average  about  the 
mean  high- water  line;  for  the  remainder  of  the  distance  the  average 
will  be  about  4  feet  above  the  mean  low-water  line. 

Tlie  delivery  of  rock  was  8usi)ended  from  the  end  of  January  to  the 
end  of  March.  Opportunity  Avas  taken  of  this  interval  of  suspension 
to  renew  the  stringers  and  cai)s  in  portions  of  the  tramway  that  had 
decayed  to  such  an  extent  as  to  be  dangerous  to  move  trains  over,  and 
also  to  make  general  repairs  that  were  much  neeiled  to  the  barges,  tow- 
boats,  and  roUing  stock  of  the  plant. 

A  board  of  engineer  officers  Avas  convened  for  the  purpose  of  con- 
sidering the  results  obtained  and  data  collected  during  the  constnic- 
tion  of  this  work  and  reporting  upon  the  matter  of  its  completion,  with 
an  estimates  of  cost.  The  board  rendered  its  report  under  date  of  May 
27,  1893,  and  roconimendod  that  when  considered  as  completed  the  top 
at  the  shore  end,  station  25-f  30,  should  ho  at  reference  12  alK>ve  datum 
plane,  and  should  sloj)e  thence  to  aeferenci^  10  out  to  station  122+00 
(1.8  miles); 'thence  to  rererence  4  at  the  outer  end;  the  rock  necessary 
to  raise  the  jetty  to  this  height  to  be  dumi)cd  ui)on  the  present  i)ile, 


BXYEB  iiND  HARBOR  mPROVElfENTa  449 

letting  it  take  what  slope  it  will  in  cross  section  under  the  action  of 
the  waves. 

To  give  greater  permanence  to  the  sand  and  to  increase  the  quantity 
that  may  accumulate  in  the  vicinity  of  the  nortli  side  of  the  jetty,  which 
would  seem  to  be  the  direction  from  which  danger  is  most  likely  to  come, 
the  board  recommends  that  four  low  groins  be  buUt  out  from  the  main 
jetty. 

Assuming  the  condition  of  the  jetty  as  it  was  March  1,  1893,  the 
board's  estimate  for  completion,  in  accordance  with  its  recommenda- 
tions, was  $583,203.50.  The  recommendation  and  estimate  of  the  board 
have  been  api)roved. 

The  estimate  of  the  cost  of  this  improvement,  submitted  with  the  proj- 
ect of  the  board  of  1882,  was  $3,710,000.  To  March  1,  1893,  there  had 
been  appropriated  for  the  work  $1,687,500.  The  balance  then  available 
for  its  fhrther  prosecution  was  $245,024.11.  For  the  entire  comi)letioTi 
of  the  work  in  accordance  with  the  project  now  recommeuded  an  addi- 
tional appropriation  of  $338,180  will  be  required.  It  is  scarcely  neces- 
sary to  call  attention  to  the  lact  that  under  existing  circumstances  the 
completion  of  this  work  cannot  be  long  delayed  without  great  risk  of 
largely  increasing  the  cost.  It  is,  therefore,  advisable  that  this  amount 
be  maide  available  at  as  early  a  day  as  practicable. 

July  1,1892,  balance  nnexpeiided $53,796.77 

Amount  appropriated  by  act  approved  July  13, 1892 350, 000. 00 

403,  TM).  77 
June  30, 1893,  amount  expended  during  fiscal  year 21 1,  9.S5. 79 

July  1, 1893,  balance  unexpended 188,810.98 

July  1, 1893,  amount  covered  by  uncompleted  contracts 41,  724. 29 

July  1, 1893,  balance  available :..  147,0}S6.69 

(Amount  (estimated)  required  for  completion  of  existin*;  project 338, 180. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1895  338, 180. 00 
Submitted  in  compliance  Vritti  requirements  of  set^tioiis  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  W  W 1,) 

S.  Columbia  River  between  Vancouver^  Wash,,  and  month  of  Wil- 
lamette River. — ^The  project  for  this  improvement,  as  set  fortli  in 
House  Ex.  Doc.  'So.  36,  Fifty-second  Congn^ess,  first  session,  was  sub- 
mitted to  comply  with  provisions  of  the  river  and  harbor  a(*t  approved 
September  19, 1890.  It  consists  in  closing  the  chute  behind  Ilnyden 
Island,  opposite  Vancouver,  by  a  dam  4  feet  in  height  above  low  water, 
and  throwing  all  the  water  which  passed  down  this  chute  at  this  stage 
into  the  main  channel  between  the  island  and  Vancouver.  About  36 
per  cent  of  the  low-water  discharge  of  the  river  passed  behind  this 
island.  The  difficulty  to  navigation  that  it  is  expected  will  be  removed 
by  this  work  is  a  sand  bar  located  between  the  mouth  of  the  Willam- 
ette River  and  Vancouver  on  which  at  low  water  there  is  but  0  feet. 
Were  this  removerl  vessels  drawing  20  feet  or  more  could  easily  ascend 
aborve  Vancouver.  The  increased  current  due  to  this  addition  of  water 
in  the  main  channel  is  expected  to  produce  deeper  water  on  this  bar 
and  eventually  remove  it.  The  dam  is  built  of  piles,  brush,  and  rock, 
and  when  finished  will  have  a  width  of  6  feet  at  the  top  and  a  base  of 
from  25  to  30  feet  in  width  in  the  deepest  water.  The  shore  ends  are 
protected  for  a  distance  of  260  feet  along  the  banks  by  brush  mat- 
tresses covered  with  rock.  The  length  of  the  dam  is  2,900  feet.  At 
the  end  of  March^  when  the  work  was  nearly  completed,  it  was  necessary 
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to  susi>end  the  delivery  of  materials  on  accoant  of  high  wat>er  in  the 
river.  This  stage  coiitiiined  to  the  end  of  the  year.  The  results  pro- 
duced by  the  dam  and  the  effect  of  high  water  upon  it  cannot  be  ascer- 
tained until  the  water  subsides. 

The  total  amount  of  the  estimate  for  this  work,  $33,(K)0,  was  appro- 
priated by  the  river  and  harbor  act  of  1892.  Proposals  for  furnishing 
the  material  in  place  ue.cossary  for  this  dam  were  advertised  for  and  a 
contract  entered  into  September  29,  1892,  with  Messrs.  Borthwick  & 
Davison,  the  lowest  bidders.  The  contract  should  have  been  completed 
January  6, 1893.  The  work  was  commenced  October  14,  1892,  but  by 
reason  of  a  want  of  proper  energy  and  management  on  the  part  of 
the  contractors  it  was  not  completed  when  the  summer  rise  in  the 
Columbia  Eiver  began  in  April  and  material  could  not  be  received. 
In  consequence  of  this  the  dam,  although  nearly  comx)]eted,  can  not  be 
finished  until  the  water  subsides. 

It  is  believed  that  the  balance  on  hand  at  the  end  of  the  present  fiscal 
year  wiU  be  sufficient  for  the  completion  of  the  work. 

Amount  appropriated  by  act  approved  July  13,  1892 $33,000.00 

June  30, 1893;  amount  exi^ended  during  fiscal  year 24, 905. 76 

July  1,  1893,  balance  unexpended 8,004.24 

July  1,  1893,  amount  covered  by  uncompleted  contracts 6,000.00 

July  1, 1893,  balance  available 2,094.24 

(See  Appendix  WW  2.) 

3.  Canal  at  the  Cascades,  Columbia  River ^  Oregon. — ^The  general  scope 
of  the  improvement  which  it  is  desired  to  effect  at  the  Ciiscades  of  ttie 
Columbia  Uiver  includes  a  reach  of  about  4J  miles,  where  the  river 
rushes  throujj;h  a  narrow  gorge  in  the  Cascade  Mountains.  The  fiUl  in 
the  distance  is  about  45  feet  at  high  water  and  3(5  feet  at  low  water. 
The  principal  obstruction  to  navigation  occurs  at  the  upper  end  of  the 
reach  known  as  Upper  Cascades.  The  project  for  the  improvement 
contemi)lates  that  the  river  should  be  improved  below  the  Upx)er  Cas- 
cades by  removing  bowlders  and  projecting  ])oiuts  in  the  bed  and 
banks  so  as  to  give  good  navigable  water  from  its  lowest  up  to  a  30- 
foot  stage.  The  I'all  at  the  Ui)per  Cascades  is  to  be  ovei-conie  by  dig- 
ging a  canal  of  3,(»0()  feet  in  length  across  the  neck  of  a  low  projecting 
spur,  around  which  the  river  is  forced  at  the  entnmce  to  the  gorge,  and 
])lacing  in  this  a  lock  and  other  suitable  structures,  which  would  per- 
mit of  the  passag(^  of  boats  up  to  a  20  foot  stage  of  water  in  the  river, 
this  lock  and  canal  to  be  so  arranged  that,  sliould  the  future  necessi- 
ties of  commerce  so  demand,  additional  structures  may  be  added  which 
will  permit  of  navigation  at  much  higher  stages. 

The  iirst  i)art  of  this  project,  that  of  improving  the  river  below  the 
foot  of  the  Upper  Cascades,  is  practically  finished. 

The  ditferencc  of  level  bctwc^en  the  head  and  foot  of  the  canal  as  now 
established  is  15  feet  at  liigh  water  and  24  fetft  at  low  water,  and  dtfler- 
ence  in  height  between  high  and  low  water  at  the  foot  is  54  feet  and 
at  the  lieacl  45  feet. 

At  the  conmicncement  of  the  present  fiscal  year  there  was  a  balance 
of  $17,833.00  available  for  the  prosecution  of  the  work.  At  that  time 
the  high  water  of  the  Columbia  liiver  filled  the  lock  pit  and  no  fleM 
work  other  than  stouecutting  was  in  progress.  At  the  end  of  July  all 
active  opc^rations  were  suspended.  The  office  force  was  engaged  dur- 
ing the  year  in  making  detailed  drawings  of  the  work  still  to  be  done, 
in  order  to  complete  the  improvement  according  to  the  present  prcgect 
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During  the  month  of  March  some  bowlders  that  were  in  the  way  of 
boats  running  to  fche  lower  entrance  to  the  lock  at  low  water  were  re- 
moved by  blasting. 

During  the  year  5,236  cubic  feet  dimension  basalt  and  1,659  cubic  feet 
of  face  basalt  stone  were  cut. 

To  comply  with  the  provisions  of  the  river  and  harbor  act  approved 
July  13, 1892,  respectiug  this  work,  specifications  were  prepai*ed  and 
proposals  invited  for  completing  it  according  to  the  present  project. 
The  proposals  received  after  sixty  days'  advertisement  were  opened 
November  15,  1892.  The  proposal  of  J.  (1.  &  1.  N.  Day,  San  Fran- 
cisco, Cal.,  being  the  lowest,  a  contract  was  entered  into  with  this  firm 
under  date  of  December  27^  1892;  and  sucili  portions  of  the  Government 
plant  as  they  might  require  for  the  ])rose<!ution  of  their  work  were 
turned  over  to  them  on  the  10th  day  of  February. 

By  the  terms  of  the  contract  "the  work  must  be  commenced  within 
ten  days  from  the  date  of  notification  of  the  approval  of  the  contract, 
and  must  be  so  conducted  thatthe  contractor  may  earn,  in  carrying  out 
the  work  prescribed  by  the  engineer  ofiicer  in  charge,  each  of  the 
amounts  (after  deducting  the  estimated  amounts  necessary  for  all  con- 
tingencies of  engineering  superintendence,  etc.)  that  may  be  ap- 
propriated for  this  work  within  one  year  from  the  date  of  approval  of 
contract,  or  within  one  year  from  the  date  of  the  act  ap])ropriating  each 
amount;''  estimates  for  payment,  to  be  made  montlily,  to  include  the 
excavated  material  I'emoved  and  the  material  delivered  in  place  during 
the  preceding  month. 

The  act  approved  March  3,  1893,  making  apinopriations  for  sundry 
civil  purposes  contains  an  item  of  $l,23*J,()ri;)  ai)plicable  to  this  work. 

The  contractors  were  duly  notified  of  the  order  of  the  work  to  be 
done  and  paid  for  with  these  amounts. 

At  the  time  the  contractors  took  charge  of  the  plant  the  ground  was 
covered  with  snow  to  a  depth  of  six  feet  or  more,  making  active  out- 
door work  at  that  time  impossible.  The  whole  of  the  months  of  Feb- 
ruary and  March  were  very  unfavorable  for  work  and  the  month  of 
April  was  also  unfavorable.  By  the  end  of  June  the  contractors  had 
made  preparations  for  bringing  rock  to  the  Government  grounds  as 
rapidly  as  they  will  probably  be  able  to  ^ct  stonecutters  to  cut  it. 
They  obtain  their  stone,  which  is  an  excellent  (juality  of  basalt  bowlders, 
from  a  point  about  3  miles  east  of  the  Government  stone  yard.  This 
they  reach  by  running  two  miles  on  the  Union  Pacific  tracks  and  one 
mile  on  a  spur  of  their  own.  They  bfgiiii  ])reliminary  work  in  the 
quarry  during  the  latter  part  of  March,  began  quarrying  April  17,  and 
brought  the  first  stone  to  the  yjird  on  the  3()th  of  May.  Stonecutting 
was  commenced  June  6  and  from  that  date  to  the  end  of  the  month  the 
average  was  31  cutters  per  day.  The  quantity  of  granite  and  basalt  to 
be  cut  will  furnish  employm^Mit  for  150  cutters  for  eight  months.  The 
granite  required  in  the  work  is  being  quarried  and  cut  near  Raymond, 
Fresno  County,  Cal. 

At  the  end  of  the  year  the  orders  for  the  metal  work,  the  estimated 
weight  of  which  is  over  1,(KK)  tons,  that  will  be  required  in  the  construc- 
tion of  the  locks  had  not  been  placed  by  the  contraxjtors. 

They  have  received  at  the  works  2,850  barrels  of  cement  which  the 
tests  show  to  be  of  excellent  quality,  and  have  other  cargoes  en  route, 
that  are  expected  to  arrive  by  the  time  that  the  cement  will  be  required 
for  use  this  fall.    About  46,000  barrels  will  be  required  for  the  work. 

It  is  evident  that  the  contractors  will  have  to  increase  their  force 
largely  and  pudi  their  work  much  more  rapidly  than  they  have  been 


452         REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  B.  ARMT. 

doing  up  to  this  time  in  order  to  complete  it  within  the  time  required 
by  the  specifications.  No  material  can  be  put  in  place  by  the  contrac- 
tors until  after  the  water  has  fallen  below  the  lower  bulkhead  and  the 
lock  pit  can  be  pumx>ed  out,  which  will  probably  not  take  place  this 
year  until  the  middle  or  latter  part  of  August. 

The  Stjite  Portage  Eailroad  continued  in  operation  across  the  Gov- 
ernment grounds  during  such  portions  of  the  year  as  the  connecting 
boats,  one  above  the  Cascades  and  one  below,  were  not  laid  up  on  ac- 
count of  ice  or  high  water.  The  boats  began  to  run  July  30  and  con- 
tinued until  December  17,  when  tbey  suspended  until  March  1  on  ac- 
count of  ice.  They  resumed  again  at  that  time  and  continued  until  one 
laid  up  for  repairs.  May  15.  At  that  time  the  water  below  the  lock  was 
31.5  feet  above  low  water.  On  June  30  this  boat,  which  is  provided 
with  only  moderate  power,  commenced  her  regular  trips  again  on  a  36- 
foot  stage  of  water. 

It  is  now  fully  demonstrated  that  boats  of  reasonable  power  will 
have  no  difficulty  in  ascending  the  rapids  to  the  locks  at  aJl  ordinaij 
high-water  stages. 

During  the  year  there  were  5,553  passengers  and  7,800  tons  of  freight 
transported  by  these  two  boats.  This  comprehends  all  the  river  ton- 
nage of  the  Middle  Columbia  between  The  Dalles  and  Cascade  locks. 

Tbe  amount  expended  upon  this  work  to  June  30, 1893,  is  $1,875,581.80. 
The  balance  unexpended  on  that  date  is  $1,564,338.33,  which,  so  for  as 
can  now  be  ascertained,  is  believed  to  be  sufficient  to  complete  the 
work  according  to  the  present  project. 

Jnly  1,  1892,  balance  iinoxpondod.... $17,833.60 

Amonnt  appropriated  by  act  ap]>roved  July  13,  1892 326, 260.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1893 ..  1, 239, 663.00 

1,583, 79a  60 
June  30,  1893,  amonnt  expended  during  fiscal  year 19, 398.  S7 

Jnly  1, 1893,  balance  unexpended 1,664,838.33 

Jnly  1, 1893,  amount  covered  by  uncompleted  contrcicts 1, 521, 265.00 

Jnlyl,  1893,  balance  available - 43,073.8 

(See  Appendix  W  W  3.) 

4.  Columbia  and  Lower  Willamette  rivers  below  Portland^  OreQon^-' 
The  object  of  this  improvement  now  is  to  make  and  maintain  a  navig- 
able channel  from  the  city  of  Portland,  Oregon,  to  the  sea,  having  a 
low-water  dc^pth  of  25  feet.  There  is  included  in  this  reach  12  miles  of 
the  Willamette  Iliver  and  98  miles  of  the  Columbia,  measured  along  the 
deep-watvr  channel.  Before  the  commencement  of  the  improvement 
made  under  previous  projects,  the  low-water  depth  of  channel  at  the 
siioalest  places  wjis  between  10  and  15  feet.  At  the  end  of  the  last  low- 
water  season  there  was  a  depth  of  20  feet  throughout  the  entire  dis- 
tance, except  at  two  points  in  the  lower  reach  of  the  Columbia.  The 
dc^pth  here  was  19  feet,  with  an  average  rise  of  tide  of  7  feet  in  the 
locality. 

The  original  project  under  which  this  improvement  has  been  carried 
on,  with  modifications  and  extensicms,  wjis  adopted  in  1877.  Somedredg- 
ing  work  had  been  done  previous  to  that  time.  It  contemplated  that  ft 
navigable  low-water  channel  having  a  depth  of  20  feet  should  be  main- 
tained by  means  of  permanent  constructi<m  to  protect  the  banks,  con- 
tract the  rivers  in  wide  i)laces,  direct  the  currents,  and  control  tte 
amount  of  water  that  should  pass  through  sloughs  having  a  detriments 
influence  upon  the  main  channel.     While  these  constractions  weirebe- 
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ing  put  in  place,  and  until  their  influence  was  fully  developed,  drcMlging 
was  resorted  to  in  several  l^ocalities  to  give  a  temporary  relief  to  com- 
merce. Works  of  a  permanent  character  have  been  erected  in  the  Wil- 
lamette Eiver  across  the  head  of  Swan  Island  Chute,  at  the  head  of 
Willamette  Slough,  to  control  the  amount  of  water  passing  into  that 
channel;  also  along  the  left  bank  of  the  river  from  that  point  to  its 
mouth,  to  prevent  erosion  and  excessive  widening  of  the  river;  also 
across  other  sloughs  and  channels  near  the  mouth  of  the  Willamette 
Biver,  to  control  its  waters  and  those  of  the  Columbia  in  that  vicinity. 
Permanent  structures  were  placed  in  the  Columbia  Kiver  at  St.  Helens, 
Burke  Slough;  and  Martin  Slough. 

The  project  was  extended  in  1891  with  the  view  to  obtaining  by  the 
same  methods  a  low- water  channel  having  a  depth  of  25  feet.  Under 
this  modification  the  contraction  works  have  been  placed  in  the  Willam- 
ette Mver  at  St.  John  and  Post-Office  Bar  and  in  the  Columbia 
Biver  at  Walker  Island  and  Cathlamet  Bay  at  the  expense  of  the  port 
of  Portland.  SimUiar  works  have  been  placed  in  the  Columbia  River  at 
Martin  Island  Bar,  and  additions  have  been  made  to  the  works  at 
St.  Helens  Bar  at  the  expense  of  the  United  States.  All  these  con- 
traction works  have  produced  and  continue  to  produce  very  beneficial 
effect  upon  the  navigable  channels  in  their  vicinity. 

The  amount  expended  by  the  United  States  on  this  since  the  adoption 
of  the  project,  July  1, 1877,  is  $776,138.58.  It  appears  that  previous  to 
that  date  $221,780.46  had  been  expended  in  Various  operations  looking 
to  the  improvement  of  these  rivers  between  Portland  and  the  sea.  The 
aggregate  of  the  appropriations  and  allotments,  including  proceeds 
from  sales  of  proi)erty  to  other  appropriations  up  to  Jane  30, 1893,  is 
$1,039,745.71.  The  citizens  of  Portland,  prior  to  the  adoption  of  the 
project  for  obtaining  the  25-foot  channel,  had  fi*om  time  to  time  ex- 
X)ended  considerable  sums  in  assisting  to  keep  o])en  a  deep  channel  to 
the  sea.    The  aggregate  of  these  amounts  can  not  now  be  ascertained. 

The  amount  avaiSkble  for  the  work  at  the  end  of  the  present  fiscal 
year  is  $42,827.42. 

The  season  for  active  field  operations  commenced  this  year  about  the 
first  of  September.  During  the  first  ten  days  in  December  a  snag  boat 
worked  on  the  Lower  Willemette  and  Columbia  rivers,  removing  29 
snags  from  the  channel.  On  the  7th  of  September  the  Government 
dipper  dredge  resumed  operations  upon  Swan  Island  Bar,  in  the  city  of 
Portland,  and  was  kept  in  commission  until  the  end  of  March.  At  this 
time  the  Willamette  had  risen  to  a  6-foot  stage,  which  made  the  water 
at  the  point  where  the  dredging  was  done  28  feet  deep,  which  is  the 
limit  at  which  the  dredge  could  work.  Operations  were  then  suspended 
for  the  season. 

The  season  proved  to  be  very  unfavorable  for  dredging.  There  were 
176  working  days  of  eight  hours  each  within  the  time  that  the  dredge 
was  in  commission.  Of  this  number,  the  equivalent  of  78J  days  was 
lost  through  high  water,  bfid  weather,  delays  on  account  of  repairs  to 
breakages,  and  removals  from  channel  to  allow  vessels  to  pass. 

The  work  of  the  dredge  was  confined  to  widening  the  old  channel 
that  has  been  dredged  and  redredged  through  Swan  Island  Bar.  The 
dredging  heretofore  has  been  confined  to  a  width  of  100  feet  and  a  low- 
water  depth  of  20  feet.  The  work  this  season  consisted  in  widening 
this  cut  to  150  feet  and  digging  the  widened  portion  to  a  depth  of  22 
feet.  There  was  removed  during  the  season  45,887  cubic  yards  of 
material,  the  greater  portion  of  which  was  towed  in  the  dump  sex)ws 
3  miles  down  tSie  river  and  deposited  behind  the  dike  above  St.  Johns. 


454         REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

About  one  more  month's  work  with  the  dredges  would  have  put  this 
locality  in  very  good  condition  for  passing  vessels  of  any  draft  that; 
will  probably  enter  this  i)ort.  To  afford  greater  accomodations  for 
vessels  loading  and  anchoring  in  this  part  of 'the  harbor,  the  dredging 
should  be  extended  on  both  sides  to  the  established  harbor  lines.  It 
is  expected,  however,  that  the  contraction  of  the  water  caused  by  the 
construction  of  the  dam  across  the  chute  behind  Swan  Island,  and  the 
building  of  docks  in  this  vicinity  out  to  the  harbor  lines  will  not  only 
keep  the  dredged  cut  open,  but  gradually  enlarge  it. 

The  total  expense  of  the  dredging  operations,  including  all  repairs 
to  the  dredge,  the  tender,  and  the  dump  scows,  and  all  other  expenses, 
excepting  the  cost  of  two  new  dump  scows,  which  was  $3,600,  was 
$15,897.54.  It  should  be  stated  that  this  amount  includes  extraordinary 
repairs  to  the  amount  of  $4,550  to  the  dredge  and  dump  scows,  which 
had  been  lying  idle  for  a  long  time. 

The  dike  at  Martin  Island  Bar,  Columbia  Biver,  2,500  feet  in  length, 
which  is  called  for  by  the  pres(»nt  project  for  this  improvement-,  was 
built  by  contract  for  the  material  delivered  in  place  at  a  cost  of  $20,- 
335.11. 

The  lower  1,000  feet  of  the  dike,  at  St.  Helens  Bar  in  the  Colum- 
bia River,  and  its  crossdike  were  strengthened  by  additional  brush 
and  rock  delivered  in  jilace  under  contract,  the  cost  of  which  was 
$10,521.19.  This  addition  to  the  St.  Helens  dike  will  have  the  effect  to 
contract  the  water  and  keep  open  and  enlarge  the  channel  across  the 
bar  which,  when  last  examined,  liad  a  low-water  depth  of  22  feet. 

A  hydraulic  dredge  boat  was  ])rovided  for  this  work  during  the  year, 
for  the  purpose  of  assisting  the  ])ermanentc<mtraction  works  in  opening 
the  25-K)ot  channel  rcipiired  by  the  project.  This  boat  was  built  and 
the  machinery  ])laced  in  it  by  contract.  It  was  finished  in  the  latter 
part  of  flnne  and  cost,  with  a  c(mi])h'te  outfit,  $66,000.  The  boat  ii 
143  feet  6  inches  over  all,  with  38  feet  beam. 

It  is  provided  with  propelling  i)ower  and  with  two  large  centriAigal 
imm])s.  There  are  four  bins  for\var<l  of  tin*  midship  section,  into  which 
the  dredgod  material  is  deli  ver(»(l.  Th<»se  bins  have  an  aggregate  oa])ac- 
ity  of  50()  cubi(;  yards.  T\n\  material  is  discharged  througli  a  hole  in  the 
bottom  of  each  bin.  By  actual  trial  the  pumps  have  filled  the  bins  in 
45  minutes. 

Under  the  ])erniission  granted  by  the  Secretary  of  War  to  the  Port 
of  Portland  Commission  to  build  dikes  and  do  dredging,  in  accordance 
with  the  ai)i)roved  ])rojoct  lor  obtaining  25  feet  dei^th  of  water  from 
Porthmd  to  the  sea,  1,'300  feet  of  dike  at  Walker  Island  and  19,700  feet 
in  Cathlaiffft  Hay,  in  the  vicinity  of  Snag  Island,  were  finished,  in  ad- 
dition to  the  hingi  lis  n'i)orted  as  finished  in  my  last  annual  report.  The 
aggrt^gate  len** th  of  the  dikes  built  in  the  Willamette  and  Columbia 
rivers  by  this  commission  to  the  end  of  the  fiscal  year  ending  Jane 
30,  1893,  is  43,000  feet,  a  little  more  than  8  miles.  It  has  dredged  dur- ' 
ing  the  yejir  87,150  cubic  yards  of  material;  of  this  amount  25,230 
yards  was  taken  from  the  Swan  Island  Bar,  5,355  from  the  mouth  of 
the  Willamette  l^iver,  32,030  from  St.  Uelens  Bar,  and  23,935  cubic 
yards  from  Martin  Island  Bar. 

The  original  estimate  for  i)ro(uring  the  25-foot  channel  wa« $772,404 
The  port  of  Portland  has  expended  on  this  project  $.'»S1, 107.51.  In  the 
river  and  harbor  act  approved  July  13,  1892,  an  ap])ropriation of  $150,- 
000  was  made  applicable  to  this  purpose.  One  hundred  and  fllty-three 
thousand  six  hundred  dollars  can  be  profitably  expencled  during  the 
fiscal  year  ending  June  30,  1895. 
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July  1,  1892,  balance  unexpended $18,160.03 

Amount  appropriated  by  act  approved  July  13, 1892 150, 000. 00 

168, 160. 03 
June  30, 1893,  amount  expended  during  fiscal  year 125, 332. 61 

July  1,  1893,  balance  unexpended 42,827.42 

(Amount  (estimated)  required  for  completion  of  existing  project 153, 600. 00 
Amounttbatcanbeprotitably  expended  iu  liscal  y ear  endiii<jj  June  SO,  1895  153, 600.00 
Submitted  in  compliance  with  requirements  of 'sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  W  W  4.) 

5.  Willamette  River  above  Portland^  Oregon. — ^The  project  for  this  im- 
provement was  adopted  in  1878.  It  consiBts  in  snagging  operations, 
bar  scraping,  contraction  of  water  over  shoals  and  rock  removal,  with 
the  object  of  giving  easy  navigation  for  liglit-draft  boats  from  Port- 
land to  Eugene  City,  Oregon,  a  distance  of  172  miles.  The  month  of 
the  Yamhill  River,  40  miles  above  Portland,  was  the  head  of  an  incon- 
venient low- water  navigation  in  a  draft  of  2^  feet;  only  1  foot  could  be 
carried  above  at  the  same  stage. 

Although  navigation  at  stages  above  low  water  has  been  very  much 
improved,  there  are  still  some  bars  ou  which  at  low  water  of  last  season 
the  governing  depth  did  not  exceed  1  foot. 

The  total  amount  appropriated  for  this  work  since  tM  adoption  of 
the  project  is  $151,000,  not  including  the  $3,000  allotted  to  the  im- 
provement of  the  Yamhill  River,  Oregon,  from  the  appropriation  of 
July  13, 1892. 

The  snagging  operations  during  the  year  extended  over  the  whole 
river,  firom  Portland  to  Eugene  City. 

During  the  season  1,300  snags  and  a  large  quantity  of  overhanging 
trees  and  limbs  were  removed.  Dams  for  the  pur])ose  of  closing  chutes 
and  concentrating  low  water  over  shoal  bars  to  the  extent  of  035  ieet 
were  built. 

Tamhill  Biver^  Oregon. — Tlie  item  in  the  river  and  harbor  act  ap- 
proved July  13, 1892,  making  appropriation  for  improving  Willamette 
River  at  and  above  Portland,  Oregon,  provides  that  $3,000  of  the 
amount  appropriated  shall  be  used  in  removing  obstructions  in  the 
Yambill  River  up  to  McMinnville. 

Under  this  allotment  a  small  party  of  men,  with  teams  and  ordinary 
road-scrapers,  was  engaged  about  three  weeks  in  August,  scraping  the 
bar  at  the  mouth  of  this  river  and  increasing  the  channel  depth  through 
it  to  25  inches  at  extreme  low  water.  This  work  permitted  the  regular 
steamboats,  plying  between  Portland  and  Dayton,  6  miles  above  the 
month  of  the  river,  to  continue  their  trips  throughout  the  low- water 
season. 

The  crew  of  the  snag  boat  removed  from  this  reach  of  the  river  126 
snags,  blasted  out  2  rocks  and  pulled  18  piles,  the  remains  of  an  old 
bridge  at  Dayton. 

A  small  party  of  men  with  a  skiff,  axes,  saws,  powder,  and  other  out- 
fit necessary  for  the  purpose,  was  employed  during  the  greater  part  of 
October  and  November,  clearing  snags,  logs,  stumps,  and  overhanging 
trees  from  the  bed  of  this  river  between  its  mouth  and  McMinnville, 
17  miles  above.  During  this  time  about  1,200  trees  and  snags  of  va- 
rious description  were  cut,  which  floated  away  during  the  next  rise.  In 
the  latter  part  of  November,  in  consefiuence  of  heavy  rains,  the  stream 
bad  risen  to  a  12-foot  stage,  at  which  height  the  rapids  at  Lafayette 
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are  submerged  sufficient  to  permit  of  boats  passing  above  them.  It 
was  at  that  time  in  as  good  condition  for  navigation  as  it  is  possible  to 
make  it.  Ko  boats  took  advantage  of  this  condition  to  ascend  above- 
Dayton. 

The  cost  of  this  work  was  $1,526.22,  leaving  a  balance  of  $1,473.78 
from  the  allotment,  to  be  yet  expended. 

There  is  a  balance  at  the  end  of  the  fiscal  year  of  $17,477.87  availa- 
ble for  work  upon  the  Willamette.  This  is  exclusive  of  the  above- 
mentioned  balance  of  the  allotment  for  the  Yamhill  River. 

This  balance  will  be  expended  in  the  improvement  of  bars  and  snag- 
ging operations  and  will  be  exhausted  before  the  end  of  the  present 
working  season. 

July  1,  1892,  balance  unexpended $3, 113.9S 

Amount  appropriated  by  act  approved  July  13, 1892 30^000.00 

33,113.93 
June  30, 1893,  amount  expended  during  fiscal  year.... 14,162.28 

July  1,  1892,  balance  unexpended 18,961. 


'Amount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  60, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

^    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  W  W  5.) 

6.  Cowlitz  River,  Washington, — The  project  for  the  improvement  of 
this  river,  adopted  in  1882,  contemplates  the  removal  of  sand  bars, 
rocks,  snagd,  overhanging  trees  and  other  obstructions  in  the  channel 
from  its  mimth  to  a  point  about  50  miles  above.  Work  has  been  done 
to  Toledo,  30  miles  above  the  mouth.  The  ruling  depth  at  low  water 
I)rior  to  tlie  commencement  of  this  was  14  inches.  A  low-water  depth 
of  30  inclies  now  prevails.  Steamboats  can  now  run  to  Toledo  a  month 
later  than  formerly. 

The  original  estimate  for  the  improvement  was  $5,000,  for  the  first 
year  and  an  annual  expenditure  thereafter  of  $2,0()0  per  year.  The 
total  amount  that  1ms  been  appropriated  for  the  improvement  is  $22,000. 

During:  the  yoar  a  wing  dam  329  feet  in  length  was  built  at  Keegam 
Bar,  3  miles  below  Toledo;  also  one  at  Toutle  River  Bar  765  feet  in 
length.  These  dams  were  both  very  effective,  resulting  in  a  deepening 
of  the  water  about  15  inches  at  each  phice.  This  work  was  done  by  the 
crew  of  the  (government  snag  boat.  There  were  163  snags  and  ove^ 
hanging  trees  removed  at  the  same  time. 

July  1,  1H02,  balance  nii^xpended $2,015.31 

Auioiiiit  appro]>riate(l  by  act  approvedJuly  13,  1892 3,000.00 

5,015.31 
June  30, 1 893,  amount  expended  during  fiscal  year 2, 742. 56 

July  1,  1893,  balance  unexpended 2,272.76 

(  Anionu  t  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1895      3,000.00 
^  Submitted  in  compliance  with  requircment.s  of  sections  2  of  river  and 
(     harbor  acts  of  1«G6  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 

(See  Appendix  W  W  6.) 

7.  Yimvfjs  and  KJaslxuine  riverSj  Oregon. — The  project  for  this  im- 
provement contemplates  the  removal  of  snags,  sunken  logs,  and  over- 
iiiin«»in^  tnu^s  from  Youngs  IMver  as  tar  uj)  as  the  lower  end  of  the  cut- 
olV,  a  distance  of  7  miles 3  and  also  iiom  the  channel  of  the  Klaskuine 
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as  &r  up  as  Kamms  Wkarf,  a  distance  of  2  miles.    The  latter  river 
empties  into  the  former  6  miles  above  Youngs  Bay. 

The  estimated  cost  of  this  improvement  was  $  1,600,  which  has  been 
appropriated.  The  total  amount  expended  is  $1, 206.79,  which  has  re- 
sulted in  a  channel  of  7  feet  at  high  tide  to  the  limits  named.  The  bal- 
ance now  available,  $393.21,  wiU  be  sufiiicient  to  complete  the  project. 
No  further  appropriation  is  asked. 

July  1,  1892,  balance  unexpended $393.21 

Julyl,  1893,  balance  unexpended 393.21 

(See  Appendix  W  W  7.) 

8.  Oaugi/ng  waters  of  Columbia  River ^  Oregon  and  Washington. — The 
object  of  these  gaugings  is  to  ascertain  and  keep  a  record  of  the  fluctua- 
tions of  the  Columbia  River,  with  the  view  to  gathering  information  that 
may  be  useful  in  works  of  improvement  on  the  river,  and  also  by  gauges 
established  at  various  points  to  indicate  to  pilots,  captains,  and  others 
interested  in  navigation  the  stage  of  water  on  crossings  and  places  of 
difficult  navigation. 

A  self-registering  gauge  has  been  in  operation  at  Astoria,  Oregon. 

Daily  sheets  from  the  Astoria  gauge  were  exhibited  on  a  bulletin  board 
in  that  city.  These  show  the  stage  of  water  and  condition  as  to  rough- 
ness on  the  bar  at  the  mouth  of  the  river,  and  aie  of  great  service  to 
commerce. 

July  1,  1892,  balance  unexpended $446.32 

June  30, 1893,  amount  expended  during  fiscal  year: 350.00 

July  1, 1893,  balance  unexpended .- 96.32 

July  1, 1893,  outstanding  liabilities 90.00 

July  1, 1893,  balance  avaUable 6.32 

Amount  thatean  be  profitably  expended  in  fiscal  year  end  iug  June  30, 1895      1, 000. 00 
Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  aundrycivil  act  of  March  3, 1893. 

(See  Appendix  W  W  8.) 

BXAMINATIONS  MADE  IN  COMPLIANCE  WITH  BIVEB  AND  HARBOR  ACT 

APPROVED  JULY  13,  1892. 

The  preliminary  examinations  of  the  following  localities,  required  by 
act  of  July  13, 1892.  were  made  by  the  local  engineer,  Maj.  Thos.  H. 
Handbury,  Corps  oi  Engineers,  and  reports  thereon  submitted  through 
the  Division  Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  Willamette  River  above  Oregon  City  ^Oregon, — ^Maj.  Handbury  sub- 
mitted report  of  examination  under  date  of  July  28, 1892.  It  is  his 
opinion  and  that  of  the  division  engineer,  concurred  in  by  this  office, 
that  the  river  above  Oregon  City  is  worthy  of  improvement  by  the  Gen- 
eral Government.  The  cost  of  sui-veys  necessary  for  prepacation  of 
project  and  estimate  of  cost  of  improvement  is  estimated  at  $12,000. 
The  report  was  transmitted  to  Congress  and  printed  as  Ilouse  Ex.  Doc. 
No.  36,  Fifty-second  Congress,  second  session.  (See  also  Appendix 
WW  9.) 

2.  Yamhill  River y  Oregon,  from  mouth  to  McMinnville^  for  slack-water 
navigation  by  locJc  and  dam  at  Lafayette. — Maj.  Handbury  submitted  re- 
XH)rt  of  examination  under  date  of  December  5, 1892.  It  is  his  opinion 
and  that  of  the  division  engineer,  concurred  in  by  this  office,  that  the 
river  is  not  worthy  of  improvement  by  the  United  States  to  the  extent 
proposed.  The  rei)ort  was  transmitted  to  Congress  and  printed  as 
House  Ex.  Doc.  No.  145,  Fifty-second  Congress,  second  session.  (See 
alM  Appendix  W  W 10.) 
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3.  Lewis  River ^  Washington,  from  its  mouth  to  l^liah  Creek. — ^Maj. 
Haiulbury  submitted  report  of  exaniination  under  date  of  November  23, 
1892.  It  is  his  opinion  and  that  of  the  division  engineer,  concarred  in 
by  this  oflBce,  that  Lewis  liiver  is  worthy  of  improvement  from  its  mouth 
to  Etna.  The  cost  of  a  survey  for  preparation  of  project  and  estimate 
of  cost  of  improvement  is  estimated  at  $500.  The  report  was  transmit- 
ted to  Congress  and  printed  as  House  Ex.  Doc.  No.  144,  Fifty-second 
Congress,  second  session.    (See  also  Appendix  W  W  11.) 

EXAMINATION  AND  PLAN,  BY  BOARD  OF  ENGINEERS,  FOB  OVERCOM- 
ING OBSTRUCTIONS  TO  NAVIGATION  IN  COLUMBIA  RIVER  BETWEEN 
THREE  MILE  RAPIDS  AND  CELILO  FALLS,  OREGON  AND  WASHING- 
TON, IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT  APPROVED 
JULY  13,  1892. 

The  river  and  harbor  act  approved  July  13,  1892,  authorized  the 
President  to  appoint  a  board  of  engineers,  to  consist  of  seven  mem- 
bers, three  of  them  to  be  civilians,  to  thoroughly  examine  the  obstruc- 
tions to  navigation  in  the  Columbia  Eiver  from  its  navigable  waters 
below  Three  Mile  Eapids  to  its  navigable  waters  above  Celilo  Falls, 
and  to  report  such  plan,  with  estimate  of  cost,  "for  overcoming  or  re- 
moving said  obstructions  as  in  their  opinion  is  most  feasible  and  best 
iulapted  to  the  necessities  of  commerce,  together  with  a  statement  as 
to  the  usefulness  of  such  improvement  to  navigation,  its  relation  and 
value  to  commerce,  and  the  mosttlesirable  location  therefor,  the  cost 
of  construction  and  of  the  right  of  way,  including  the  necessary  land 
therefor,  being  considered.^  The  sum  of  $20,000  was  appropriated  to 
defray  the  cost  of  the  examination  and  the  expenses  of  the  board. 

By  direction  of  the  President,  Col.  George  H.  Mendell,  Lieut.  Col. 
Charles  K.  Suter,  Lieut.  Col.  William  E.  King,  and  M^.  Charles  J. 
Allen,  Corps  of  Engineers,  and  Messrs.  William  R.  Button,  E.  Porter 
Alexander,  and  Virgil  G.  Bogue,  civil  engineers,  were  appointed  to 
constitute  this  board  by  orders  from  the  War  Department  dated  July 
29,  1892.  The  report  of  the  board  was  rendered  under  date  of  April 
12,  189;^,  and  copy  therex)f  was  submitted  to  the  Secretary  of  War 
June  9,  1893,  for  transmission  to  Congress. 

The  overcoming  of  the  12  miles  of  obstructions  above  Dalles  City, 
213  miles  from  the  mouth,  will,  with  the  completion  of  the  canal  at  the 
Cascades,  open  up  through  navigation  to  the  upper  Columbia  Biver 
and  to  the  Snake  Eiver.  Three  constructions  to  eflfect  the  object  de- 
sired at  this  point  have  been  considered :  (a)  A  portage  railway,  esti- 
mated to  cost  $454,390,  if  constructed  with  a  view  to  minimum  expendi- 
ture, or  $082,301,  if  constructed  with  a  view  to  subsequent  utilization 
in  constructing  a  boat  railway;  {h)  a  boat  railway,  estimated  to  cost 
$2,264,467,  or  if  constructed  first  as  a  portage  railway  available  for  im- 
mediate use  and  then  enlarged  to  a  boat  railway,  $2,517,063;  and  {e)  a, 
canal,  estimated  to  cost  not  over  $4,000,000. 

The  board  reports  that  the  obstructions  to  navigation  in  the  Colum- 
bia Eiver  from  the  navigable  waters  below  Three  Mile  Bapids  to  the 
navigable  waters  above  Celilo  Falls  can  be  overcome  in  the  most 
feasible,  speedy,  and  economical  manner,  and  in  that  best  adapted  to 
the  present  necessities  of  commerce  and  to  its  future  development,  by 
the  construction  of  a  portage  railway  at  an  estimated  cost  of  $454,390, 
and  recommends  that  further  develoi)ment  of  commerce  demanding 
greater  facilities  than  could  be  thereby  aflbrded  be  provided  for,  when 
required,  by  the  construction  of  a  canal. 
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EXAMINATIONS,     SURVEYS,     AND     CONTINGENCIES     OP 

RIVERS   AND    HARBORS. 

For  examinations,  snrveys,  and  contingencies  of  rivers  and  harbors 
an  appropriation  of  $125,000  should  be  made,  as  follows : 

For  examinations,  snrveys,  and  contingeucies,  and  for  incidental  repairs  for  rivers 
and  harbors,  for  which  there  ma^  be  no  special  appropriation ;  for  expenses  con- 
nected with  the  inspection  of  bridges  reported  as  obstructions  to  navigation,  the 
service  of  notice  required  in  snch  cases,  and  the  location  of  harbor  lines  as  required 
by  the  act  of  September  19,  \S90;  and  for  expenses  connected  with  the  (^examinations 
and  reports  by  officers  of  the  Corps  of  Engineers  and  by  boardrt  of  engineers,  ui>on 
plans  lor  bridges  authorized  by  law  to  be  constnutted,  and  upon  bridge  bills,  re- 
ports on  which  may  be  called  for  by  Congress,  $125,000. 

SUPERVISION    OP   THE    HARBOR    OF   NEW    YORK. 

The  supervisor  of  the  harbor  during  the  year  was  Cajit.  Frederick 
Bodgers,  U.  S.  Kavy. 

The  office  and  functions  of  the  supervisor  of  the  harbor  of  New  York 
were  established  by  act  of  Congress  approved  June  29, 18S8,  entitled 
"An  act  to  prevent  obstructive  and  injurious  deposits  within  the  harbor 
and  adjacent  waters  of  New  York  City  by  dumping  or  otherwise,  and 
to  punish  and  prevent  such  offenses." 

Under  the  provisions  of  section  5  of  the  act  a  line  officer  of  the  Navy 
is  designated  to  discharge  the  duties  created  by  the  act,  under  the 
direction  of  the  Secretary  of  War.  On  May  23, 1889,  the  Secretary  of 
War  directed  that  all  comtnunications  in  connection  with  these  duties 
should  be  addressed  to  him  through  this  office,  and  on  February  1, 
1890,  he  further  directed  that  the  powers  conferred  upon  him  by  the 
act  should  be  exercised  through  the  Chief  of  liugineers.  The  report 
of  the  supervisor  of  the  harbor,  describing  the  operations  in  his  (iharge 
for  the  fiscal  year  ending  June  30, 1893,  is  submitted  as  Appendix  X  X. 

Estimates  for  the  fiscal  year  ending  June  30,  1895. — The  estimate  of 
funds  required  for  this  service  for  the  fiscal  year  ending  June  30,  1895, 
is  given  in  the  above-mentioned  re]>ort,  as  follows: 

For  pay  of  inspectors,  depnty  inspectors,  office  force,  and  expenses  of 

office $20,000 

For  pay  of  crew  and  maintenance  of  .steamer  Nimrod 10, 000 

For  pay  of  crew  and  maintenance  of  steamer  A  ryas 10, 000 

For  purchase  or  construction  of  two  steam  tiij^s 90, 000 

For  pay  of  crew  and  maintenance  of  two  steam  tugs  to 'be  purcliascHl  or 

oonatructed / 24,000 

Total 154,000 

MISSISSIPPI    RIVER    COMMISSION. 

The  Mississippi  Biver  Commission,  constitnted  by  act  of  Congress  of 
June  28, 1879,  is  in  charge  of  the  improvement  of  Mississippi  River  be- 
tween the  mouth  of  Ohio  Biver  and  the  head  of  the  Passes  and  of  sur- 
veys of  the  entire  river. 

The  commissioners  during  the  past  year  were  Col.  C.  B.  Conistock, 
Corps  of  EngineerSapresident;  Lieut.  Col.  Charles  B.  Suter,  Cori)s  of 
En^^neers:  M%j.  O.  H.  Ernst,  Corps  of  Engineers;  Henry  L.  Whiting, 
assistant,  17.  S.  Coast  and  Geodetic  Survey;  B.  M.  Uarrod,  Bobert  8. 
Taylor,  and  Henry  Flad.    . 

The  report  of  the  Commission  upon  the  operations  under  its  charge 
for  the  fiscal  year  ending  June  30, 1893,  is  submitted  as  Appendix  Y  Y. 
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Estimates  for  the  fiscal  year  ending  June  30y  1895. — ^The  following  es- 
timates of  funds  required  for  carrying  on  the  works  under  its  charge  for 
the  year  ending  June  30, 1895,  are  submitted  by  the  Commission: 

For  improving  Mississippi  Rivor  from  head  of  the  Passes  to  the  moath  of 
Ohio  River,  inclnding  salaries,  clerical,  office,  traveling,  and  miscella- 
neous expenses  of  the  Mississippi  River  Commission $2, 665, 000 

For  improving  harbors  at — 

Now  Madrid,  Mo 76,000 

Memphis,  Tenn 100,000 

Greenville,  Miss 200,000 

Vicksburg,  Miss.  (Delta  Point) 150,000 

Natchez,  Miss.,  andVidalia,  La 400,000 

New  Orleans,  La 300,000 

For  improvement  at  head  of  Atchafalaya  and  mouth  of  Red  River,  Loaisi- 

ana 350,000 

Total 4,2401,000 

MIS80URT  RIVER   COMMISSION. 

The  Missouri  River  Commission,  constituted  by  act  of  Congress  of 
July  5, 1884,  is  in  charge  of  the  improvement  and  surveys  of  the  Mis- 
souri Eiver  below  Sioux  City,  Iowa. 

The  commissioners  during  the  past  year  were  Lieut.  Col.  Charles  R 
Suter,  Corps  of  Engineers,  president;  Maj.  A.  Mackenzie,  Corps  of 
Engineers;  Maj.  O.  H.  Ernst,  Corps  of  Engineers;  G.  0.  Broadhead, 
and  li.  S.  Berlin. 

The  report  of  the  Commission  upon  the  operations  under  its  charge 
for  the  fiscal  year  ending  June  30, 1893,  is  submitted  as  Appendix  ZZ. 

JfJsthnafes  for  the  fiscal  year  ending  June  30  j  1895. — The  following  esti- 
niiit<»8  of  fnnda  required  for  carrying  on  the  works  under  its  charge  for 
the  year  ending  June  30, 1895,  are  submitted  by  the  Commission: 

Office  and  traveling  expenses,  and  salaries  of  Commission $20^  000 

Surveys,  ^aiij^es,  physical  data,  and  ])ubli cations S0,000 

0])(iratin^  snag  boat 36,000 

Systenialic  improvement  in  first  reach 665,000 

Total 750,000 

CALIFORNIA  DEBRIS  COMMISSION. 

Act  of  Congress  approved  March  1, 1893,  provided  for  the  establish- 
ment of  the  California  ])ebris  Commission,  to  consist  of  three  officers 
of  the  Corps  of  Engineers,  appointed  by  the  President,  with  the  con- 
currence of  the  Senate,  whose  functions  relate  to  hydraulic  mining  in 
the  txiiritory  diained  by  the  Sacramento  and  San  Joaquin  river  sys- 
tems in  CaJifornia.  The  Commission  is  empowered  and  required  to 
adopt  plans  for  improving  the  navigation  of  the  rivers  in  the  systems 
mentioned,  to  proJcMt  and  construct  works  for  imi)ounding  detritus  and 
preventing  the*  dctc^rioration  of  the  rivers  from  the  dei)Osit  of  hydraulic- 
mining  and  other  debris,  and  to  devise  means  and  issue  permits  for  re- 
suming and  carrying  on  hydraulic-mining  operations  under  conditions 
that  Avill  not  injure  other  interests  in  the  State.  The  powers  of  the 
CommiHsion,  m(*thods  of  procedure,  etc.,  are  prescribed  in  the  act  in 
detail. 

The  commissioners  appoint(Ml  May  3,  1893,  by  the  President  are  Col. 
G.  H.  Mendell,  Lieut.  Col.  VV.  H.  U.  Benyaurd,  andMty.  W.H.Heuer, 
Corps  of  Engineers. 
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The  annnal  rei)ort  of  the  Commission,  with  plans  and  estimates,  which 
the  act  requires  to  be  submitted  on  or  before  November  15  of  each  year 
to  the  Chief  of  Engineers  tor  transmission  to  the  Secretary  of  War 
and  Congress,  will  be  submitted  when  received. 

HARBOR  LINES. 

The  existing  provisions  of  United.  States  law  relating  to  the  estab- 
lishment of  harbor  lines  are  contained  in  section  12  of  the  river  and 
harbor  act  approved  September  19, 1890,  as  follows : 

Ssc.  12.  That  section  12  of  the  river  and  harbor  act  of  August  11, 1888,  be  amended 
and  reenacted  so  as  to  read  as  follows : 

Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment  of 
harbor  lines  is  essential  to  the  preservation  and  protection  of  harbors  he  may,  and 
is  hereby  authorized  to,  cause  such  lines  to  be  established  beyond  which  no  piers, 
wharves,  bulkheads,  or  other  works  shall  be  extended  or  deposits  made,  exrept  un- 
der such  reflations  as  may  be  prescribed  from  time  to  time  by  him ;  and  any  ]>er- 
son  who  shall  wiUfully  violate  the  provisions  of  this  section,  or  any  rule  or  regula- 
tion made  by  the  Secretary  of  War  in  pursuance  of  this  section,  shall  be  deemed 
guilty  of  a  misdemeanor^  and  on  conviction  thereof  shall  be  punished  by  a  tino  not 
exceeding  $1,000,  or  imprisonment  not  exceeding  one  year,  at  the  discretion  of  the 
court,  for  each  offense. 

Gases  where  the  establishment  of  harbor  lines  at  particular  harbors 
has  appeared  to  be  essential  to  their  preservation  and  protection  have 
been  considered  by  the  local  engineer  oflBcers  or  by  boards  of  engineers 
constituted  tor  the  purpose,  and  reports  thereon  submitted,  with  maps, 
indicating  the  lines  recommended  for  establishment  by  the  War  De- 
partment;, and  the  reports  have  been  submitted  to  the  Secretary  of 
War  with  the  recommendations  of  this  office.  Under  the  provisions  of 
the  law  and  in  this  manner  harbor  lines  have  been  established  by  the 
Secretary  during  the  year  at  the  following  localities,  the  coixespoudence 
and  rei)orts  being  submitted  as  appendixes  to  this  report: 

Shows  CovCy  New  London  Harbor^  Oonnectimit — Under  date  of  Jan- 
nary  20, 1893,  Col.  D.  0.  Houston,  Corps  of  Engineers,  submitted  a  re- 
X>ort,  with  map,  proposing  and  recommending  establishment  of  harbor 
Unes  in  Shaws  Oovej  approved  by  the  Secretary  of  War  January  20, 
1893.    (See  Appendix  D  32.) 

Bridgeport  Harbor  J  Oonnectiout. — The  Board  of  Engineers  on  harbor 
lines  at  Bridgeport,  constituted  by  Special  Orders  No.  29,  Headquar- 
ters, Corps  of  Engineers,  May  12, 1891,  consisting  of  Col.  D.  C.  Hous- 
ton, Lient.  Col.  G-.  L.  Gillespie,  and  Capt.  Thomas  L.  Casey,  Corps  of 
Engineers,  made  report  under  date  of  January  4,  1892  ;  approved  by 
the  Secretary  of  War  July  1, 1893.    (See  Appendix  1)  33.) 

Ifew  York  Harbor  and  its  adjacent  waters. — The  Board  of  Engineers 
on  harbor  lines  for  New  York  Harbor  and  its  adjacent  waters,  consist- 
ing of  Cols.  Henry  L.  Abbot,  William  P.  Craighill,  C.  B.  Comstock, 
and  D.  0.  Houston,  and  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers, 
constituted  by  Special  Orders  No.  11,  Headquarters,  Corps  of  En- 
gineers, January  30, 1889,  submitted  reports  as  follows  : 

a.  The  board  submitted  a  report,'dated  January  16, 1893,  recom- 
mending modification  of  the  harbor  lines  around  Eikers  Island,  East 
Biver,  established  January  9, 1891  (see  Annual  Keport,  Chief  4f  En- 
gineers, 1891,  pp.  963-965),  at  the  request  of  the  city  of  New  York 
and  to  enable  it  to  c^rry  out  contemplated  improvements  on  the 
island ;  the  modified  lines  were  approved  by  the  Secretary  of  War 
January  24, 1893. 

6,  At  the  request  of  riparian  owners  who  had  inadvertently,  owing 
to  indefinite  location  of  the  established  lines,  constructed  piers  extend- 
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ing  beyond  the  harbor  lines  established  by  the  Secretary  of  War  Feb- 
ruary 8  aud  March  4, 1890  (see  Annaal  Kepoft,  Ghief  of  Engineers,  ' 
1890,  pp.  791  and  810),  the  board,  in  report  of  January  16,  1893,  rec- 
ommended moditieation  of  the  lines  on  east  shore  of  East  Biver  at 
Bavenswood,  Long  Ishmd,  so  as  to  afford  relief ;  the  modified  line  was 
approved  by  the  Secretary  of  War  June  1, 1893. 

(See  Appendix  E  16.) 

Savannah  Biver  in  vicinity  of  quarantine  station  near  Fort  Pulaskij 
Savannah,  Ga. — At  the  instance  of  the  mayor  of  Savannah,  Ga., 
and  in  compliance  with  instructions  from  this  office,  Gapt.  O.  M.  Gar- 
ter, Gorps  of  Engineers,  on  January  10, 1893,  submitted  a  report  and 
map  pro])osing  and  recommending  for  establishment  a  harbor  line  in 
Savannah  River  in  the  vicinity  of  the  quarantine  station  near  Fort 
IMihiski ;  the  line  was  approv^  by  the  Secretary  of  War  January  19, 
1893.     (See  Appendix  N  15.) 

Allouez  Bayj  near  Superior^  Wis. — Maj.  Glinton  B,  Sears,  Gorps 
of  Engineers,  submitted  report  March  20, 1893,  with  map,  proposing 
and  recommending  establishment  of  harbor  lines  in  AUouez  Bay, 
near  Superior,  Wis. ;  approved  by  the  Secretary  of  War  March  30, 
1893.    (See  Appendix  J  J 13.) 

Oconto  Harbor,  Wisconsin. — At  the  request  of  citizens  of  Oconto, 
Maj.  James  p.  Gregory,  Corps  of  Engineers,  in  report  of  May  9, 
1893,  proposed  and  recommended  for  establishment  harbor  lines  at 
this  locality ;  the  lines  were  approved  by.  the  Secretary  of  War  June 
23,  1893.     (See  Appendix  K  K  29.) 

Milwaulcce  Elver,  Milwaukee^  Wis. — ^At  the  request  of  the  authori- 
ties of  the  city  of  Milwaukee,  Wis.,  recommended  by  Maj.  James  F. 
(ircgory,  Corps  of  Engineers,  a  modification  of  the  dock  lines  es- 
tablislied  bv  the  city  in  Milwaukee  liiver  was  approved  by  the  Sec- 
retary of  War  August  30, 1893.    (See  Appendix  K  K  30.) 

Iyla<*k  River  at  Port  Huron,  Mich. — At  the  instance  of  the  city 
autliorities  of  Port  Huron,  M{\j.  William  Ludlow,  Gorps  of  Engineers, 
in  report  of  July  15,  1893,  proposed  and  recommended  for  estab- 
lishment harbor  linos  in  Black  River  at  that  locality :  the  lines  were 
ai)])rovod  by  the  Secretary  of  War  July  21, 1893.    (See  Appendix  M 

M  ;u.) 

aS7.  Marys  River  at  Sanlt  Ste.  Marie,  Mich. — At  the  request  of  the 
common  conncil  of  the  city  and  in  c(>m]>liance  with  insti*uctions  fn>iii 
this  otlico,  Vi)\,  ().  M.  Poc,  (3orps  of  En<»ine*crs,  on  March  23,  1893,  sub- 
mitted a  rei)ort,  witli  maps,  recommending  a  harbor  line  along  the  river 
front,  of  Sanlt  Stc.  Mario,  Mich.;  a])[)roved  by  the  Secretary  of  War 
A])ril  22,  1893.     (Soo  Ai)i)endix  N  M  9.) 

Detroit,  Mich, — The  Board  of  Engineers  on  harl>or  lines  at  De- 
troit, consisting  of  Col.  O.  M.  Poo,  Maj.  William  Ludlow,  and  Lieut, 
(/has.  S.  llichc,  Cor]>s  of  Engineers,  constituted  by  Special  Orders  No. 
61,  lload<inart(TS,  Corps  of  Engineers,  October  5,  1891,  made  report 
dated  September  8,  1892;  approved  by  the  Secretary  of  War  Septem- 
ber 24,  1892.     (See  Ai)pendix  N  N  lo.) 

Ostcego,  N.  Y, — The  Board  of  Engineers  on  harbor  lines  at  Oswego, 
!N.  Y.,  consisting  of  Col.  Henry  L.  Abbot,  Maj.  E.  H.  Buffner,  and 
Ca])t.  Dan  C.  Kingman,  Corps  of  Engineers,  constituted  by  Special 
Orders  Xo.  28,  Headciuarters,  Corps  of  Engineers,  June  22, 1892,  made 
report  dated  November  30, 1892;  a]>i)roved  by  the  Secretary  of  War 
January  10,  1893.    (See  Appendix  Q  Q  8.)  ' 

Forts  in  the  State  of  Washiy^gton, — In  accordance  with  a  request  of 
the  harbor  line  commission  of  the  State  of  Washington,  dated  March 
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1, 1892,  harbor  lines  at  Vancouver  and  Olympia  and  in  Bellingham  Bay 
were  considered  by  a  Board  of  Engineers,  consisting  of  Col.  G.  H.  Men- 
dell,  Maj.  Thos.  H.  Handbury,  and  Capt.  Tbos.  W.  Symons,  Corps  of 
Engineers,  constituted  for  the  purpose  by  Special  Orders  No.  16,  Head- 
quarters, Corps  of  Engineers,  March  12, 1892,  and  were  establishecl  by 
the  Secretary  of  War  June  3, 1892.  (See  Annual  liei)ort,  Chief  of  En- 
gineers, 1892,  pp.  399, 2794.) 

In  accordance  with  ftirther  requests  of  the  Washington  harbor  line 
commission,  dated  April  18  and  September  30,  1892,  the  above  board 
was  further  charged  with  the  duty  of  considering  and  reporting  upon 
the  subject  of  establishing  harbor  lines  at  Aberdeen,  Anacortes,  Bal- 
lard, Blaine,  Cosmopolis,  Edmonds,  Hoquiain,  llwaco,  LaC'oiiner,  Marys- 
ville,  Ocostsu  Port  Angeles,  Port  Townsend,  Seattle,  Shelton,  Sidney, 
Snohomish  City,  South  Bend,  Steilacoom,  and  Tacoma,  Wash,  (twenty 
localities  in  all). 

Beports,  dated  September  19, 1892,  and  January  4,  1893,  have  been 
enbmitted  by  the  board,  and  harbor  lines  have  been  approved  by  the 
Secretary  of  War  for  ten  of  these  localities,  as  follows:  Aberdeen, 
Blaine,  Cosmopolis,  Edmonds,  llwaco,  Ocosta,  Port  Townsend,  Sidney, 
Steilacoom,  lines  approved  October  27, 1892;  Shelton,  lines  approved 
May  8, 1893. 

(See  Appendix  V  V  30.) 

Columbia  River  {Yov/ngs  Bay)  at  Flavelj  Oregon, — The  Board  of  Engi- 
neers constituted  by  Special  Orders  No.  16,  Headquarters,  Corps  of 
Engineers,  March  12,  1892,  consisting  of  Col.  G.  H.  Mendell,  Maj. 
Thos.  H.  Handbury,  and  Capt.  Thos.  W.  Symons,  Corps  of  Engineers, 
was  charged  with  the  duty  of  considering  the  subject  of  harbor  lines 
for  Flavel,  Oregon,  at  the  mouth  of  Columbia  River.  The  report  of  the 
board  was  submitted  June  16,  1893,  recommending  lines  for  this  local- 
ity in  extension  of  those  for  Astoria  Harbor  and  Youngs  Bay  estab- 
lished by  the  Secretary  of  War  April  22, 1891  (see  Annual  Report,  Chief 
of  Engineers,  1891,  pp.  427,  3387);  approved  by  the  Secretary  of  War 
June  29, 1893.    (See  Appendix  W  W  12.) 

BRIDGING  NAVIGABLE  WATERS  OF  THE    UNITED    STATES. 

Plans  and  locations  of  the  following  bridges  proposed  to  be  erected 
under  the  authority  of  special  acts  of  Congress  have  been  examined 
with  a  view  to  protection  of  the  interests  of  navigation  aiid  have  been 
approved  by  the  Secretary  of  War  as  provided  by  the  acts;  and  the 
local  engineer  officers  have  been  furnished  with  copies  of  the  instru- 
ments of  approval  and  diawings  showing  plans  and  locations,  and 
charged  with  supervision  of  the  construction  of  the  bridges  so  far  as 
necessary  to  see  that  they  are  built  in  accordance  with  the  approved 
plans: 

i.  Bridge  of  the  Marietta  and  North  Georgia  Railway  Company  (mc- 
eessor  to  the  Knoxville  Southern  Railroad  Company)  across  Tennessee 
River  at  Knoxville^  Tenn. — The  construction  of  this  bridge  by  the 
Knoxville  Southern  Railroad  Company  was  authorized  by  act  of  Con- 
gress of  August  9, 1888,  amended  as  to  the  time  Avithin  which  the 
bridge  was  to  be  commenced  and  completed  by  act  of  July  26,  1892. 
Plan  and  location  for  a  bridge  at  this  point  to  be  built  by  the  Knox- 
ville Southern  Bailroad  were  approved  by  tlie  Secretary  of  War  Feb- 
ruary 27, 1890.  Modified  plans  were  submitted  by  the  Marietta  and 
North  Georgia  Bailway  Company,  into  which  the  original  company  had 
been  merged,  July  2, 1892^  approved  by  the  Secretary  of  War  Septem- 
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ber  29y  1892,  on  the  understanding  that  the  merger  and  consolidation 
of  the  original  grantee  with  another  company  was  not  recognized 
thereby.  Copy  of  the  instrument  of  approval  was  sent  to  Lieat.  CoL 
Henry  M.  Robert,  Corps  of  Engineers,  October  4, 1892. 

Lieut.  Col.  Robert,  on  February  8,  1893,  rei>orted  that  the  bridge 
was  completed  practically  in  accordance  with  the  plans  approved  Sep- 
tember 29, 1892. 

J2,  Bridge  of  the  Saint  Paulj  Minneapolis  and  Manitoba  Railway  Com- 
pany across  Columbia  River  between  Douglas  and  Kittitas  counties. 
Wash. — ^The  company  submitted  plan  and  location  for  the  bridge 
September  30,  1892.  The  act  of  Congress  granting  the  necessary 
authority  for  its  construction  was  approved  January  10, 1893.  The 
plans  were  approved  by  the  Secretary  of  War  February  14, 1893;  and 
copy  of  the  instrument  of  approval  was  sent  to  Gapt.  Thomas  W,  Sy- 
mons,  Corps  of  Engineers,  February  17, 1893. 

3.  Bridge  of  the  Chesapeake  and  Ohio  Railroad  Company  across  Big 
Sandy  River  at  CatUttsburg^  Ky. — The  company  submitted  plans 
and  location  for  construction,  under  authority  of  act  of  Congress  ap- 
proved February  15, 1893,  of  bridge  to  replace  its  existing  structure  at 
this  point;  plans  approved  by  the  Secretary  of  War  February  25, 1€^; 
copy  sent  to  Maj.  D.  W.  Lock  wood.  Corps  of  Engineers,  February  27, 
1893. 

4.  Bridge  of  the  Newport  and  Cincinnati  Bridge  Company  across  Ohio 
River  at  Cincinnati,  Ohio. — ^This  bridge,  as  originally  built  under  die 
provisions  of  a  resolution  of  Congress  approved  March  3, 1869,  and  an 
act  approved  March  3, 1871,  had  a  ohannel  span  about  400  feet  in  olear 
width  and  98.1  feet  in  clear  height  (1.9  feet  less  than  required  by  Con- 
gress). The  general  laws  of  December  17, 1872,  and  February  14, 1883, 
enacted  subsequent  to  the  completion  of  this  bridge,  require  a  dear 
width  of  600  feet  and  clear  headway  of  102.1  feet  above  low  water  in 
bridges  over  this  part  of  the  Ohio  River.  The  bridge  in  question  as 
originally  constructed  has  been  an  obstniction  to  navigation. 

The  company,  on  February  15, 1893,  submitted  plans  for  reconstrao- 
tion  of  the  bridge  providing  for  widening  the  structure,  but  not  alter- 
ing the  dimensions  of  the  channel  span.  It  was  recommended  by  tie 
local  engin(»(»T  officer  and  this  office  that  in  rebuilding  the  bridge  the 
company  be  required  to  provide  a  channel  span  of  the  dimensions,  500 
feet  wide  and  102.1  feet  high,  required  by  existing  Law.  The  plans  sub- 
mitted by  the  company  were  api)roved  by  the  Secretary  of  War  March 
6,  1893;  and  copy  was  sent  to  Lieut.  Col.  Amos  Stickney,  Corps  of 
Engineers,  April  14,  1893. 

5.  Bridge  of  ih<i  West  Elizabeth  Bridge  Company  across  Monongahda 
River  at  Elizabeth^  Pa. — Plans  and  location  were  submitted  by  the 
company  June  17,  1892,  and  modified  plans  August  25,  1892,  and  Feb- 
ruary 28,  1893.  The  act  of  Congress  granting  authority  for  construc- 
tion of  the  bridge  was  approved  February  15, 1893.  The  plans  and 
location  were  approved  by  the  Secretary  of  War  March  18, 1893:  and 
coi)y  of  the  instrument  of  approval  was  sent  to  Lieut.  Col.  Amos  Stick- 
ney, Corps  of  Engineers,  March  21,  1893. 

6'.  Bridge  of  the  Florida  Central  and  Peninsular  Railroad  Company 
across  St.  Marys  River,  Georgia  and  Florida, — Plans  and  location  were 
submitted  by  the  company  January  16,  1893.  The  act  of  Congress 
authorizing  construction  of  the  bridge  was  approved  February  14, 
1893.  The  plans  and  location  were  approved  by  the  Secretary  of  War 
March  28,  1893;  copy  sent  to  Capt.  O.  M.  Carter,  Corps  of  Engineen, 
April  1, 1893. 


i 


BftlDGtNO  NAVIGABLE  WATERS.  465 

Bridge  of  the  Soutkent  Bririge  and  Railwaif  Vompany  acroxK  Mi»sis- 

itippi  River  ahove  ^etc  Orleans,  La. — The  constructioii'of  tliis  bridge 
was  authorized  by  act  of  Congress  approved  January  '26, 1803,  Plana 
and  location  were  oubiaitted  by  the  company  April  17, 1893:  approved 
by  the  Secretary  of  War  Apiil  19,  1^13;  copy  isent  to  Oapt.  John 
Millis,  Corps  of  Engineers,  May  15, 1893. 

8.  Bridjje  of  the  Occidental  Bridge  ami  Congtrwctiim  Company  acrott 
Missouri  Sirer  at  St.  Charles,  Mo. — The  construction  of  thisbrldgewaB 
aothorized  by  uvt  of  May  33, 1892.  PlanH  and  location  were  sabinitted 
by  the  company  February  21, 1893,  and  modified  plans  April  11,  1893; 
approved  by  the  Secretary  of  War  April  29,  1893;  copy  sent  t«i  Lieut 
Col.  Chas.  H.  Suter,  Corps  of  Knyinecrs,  May  15, 1803. 

y.  Bridge  of  the  Omaha  Bridge  and  Terminal  Railtcay  Gnmpany  {for- 
merly the  Intemtate  Bridge  and  Street  Railway  Company)  a^iu'dg  MU- 
Kouri  River  betieten  Council  Bluffn,  Totca,  and  East  Oniaha,  Nebr. — The 
loiiBtructiou  of  this  bridge  was  authorized  by  act  of  February  13, 1891, 
amended  by  act  of  January  28, 1893.  Plaus  and  lofation  were  origi- 
nally approved  March  5,  1891  (see  Annual  Keport,  Chief  of  Engineers, 
1891,  page  431),  Modified  plans  wero  submitted  by  the  company 
March  10,  1893;  approved  by  the  Secretary  of  War  May  9,  1893;  copy 
sent  to  Lieut.  Col,  Chas.  B.  Suter,  Corps  of  Eagineera,  May  19,  1893. 

10,  Bridge  of  the  Litchfield,  Carrolllon  and  Western  Railroad  Vom- 
pany a^rross  Illinois  Bieer  at  Columbiana,  III. — Plans  foi'  coustruction 
of  this  bridge  nnder  authority  of  acts  of  Marr-.h  3,  1883,  aud  October  1, 
1>*90.  were  approved  by  the  Secretary  of  War  November  4,  1891  (see 
Annual  Keport,  Chief  of  Eugineera,  1892,  page  401).  The  company 
Hubuiitted  a  proposed  slight  ino<lification  of  the  plans  April  17,  1893, 
which  was  approved  by  the  Secretaiy  of  War  May  9, 1393;  copy  sent 
!rt  Capt.  W.  L.  Marshall,  Corps  of  EnglTieers,  May  11,  1893. 

1}.  Bridge  of  the  Homestead  and  Pittsburgh  Bridge  Company  across 
Monongahela  River  between  Pittsburg  and  Homestead,  Pa. — The  con- 
struction of  this  bridge  was  authorized  by  act  of  February  14, 1893. 
Plane  and  location  were  submitted  by  the  company  March  9,  and  modi- 
Hed  plans  April  20,  1893;  approved  by  the  Secretary  of  War  May  24, 
1893;  copy  sent  to  Lieut,  CoL  Amos  Stickney,  Corps  of  Engineers,  May 
26,  1893. 

1^.  Bridge  of  the  Natchitoches  Cane  River  Bridge  Company  across 
Cane  Bioer  at  Natchitoches,  La. — The  construction  of  this  bridge  was 
authorized  by  act  of  April  22, 1890,  amended  by  act  of  January  9, 
1893.  Plans  and  location  were  submitted  May  24,  1893;  approved  by 
Ihe  Secretary  of  War  July  1, 1893;  copy  sent  to  Capt.  J.  H.  Willaid, 
(_'<)rp8  of  Engineers,  July  7, 1893. 

IS.  Trestle  and  bridges  of  the  Mobile  and  Dauphin  Island  Railroad 
mid-  Harbor  Company  from  Cedar  Point  to  Dauphin  IsUind,  Alabama, 
ticrass  the  shoal  icater  between  Mobile  Bay  and  Mississippi  Sound, — The 
luustruction  of  this  bridge  was  authorized  by  act  of  Septcnibei^C,  1890, 
amentlwl  by  act  of  February  28,  1893.  Plans  and  location  were  sub- 
mitted by  the  company  September  10, 1892j  approved  by  the  Secretary 
uf  War  August  21, 1893;  copy  sent  to  Maj.  A.  N.  DamreU,  Ctwps  of 
Kngiue«rs,  August  24, 1893. 

Under  Uie  provisions  of  section  7  of  river  and  harbor  act  approved 

Sfptember  19, 1890,  amended  by  section  3  of  river  and  harbor  act 

approved  July  13, 1892,  bridges  may  be  bnilt  over  navigable  waters 

iiWitirely  within  the  limits  of  any  St^ite,  under  the  anthority  of  legrfsla- 

e  ena<^tment  of  such  State,  when  the  plans  and  locations  of  the 
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structares  are  approved  by  the  Secretary  of  War.  Plans  and  localiona 
of  the  following  bridges  proposed  to  be  erected  under  these  provisionB 
have  been  examined  with  a  view  to  piu^tection  of  the  interests  of  navi- 
gation and  have  been  approved  by  the  Secretary  of  War;  and  the 
local  engineer  officers  have  been  ftirnished  with  copies  of  the  drawings 
and  instruments  of  approval,  and  charged  with  snpervision  of  con- 
struction of  the  bridges  so  far  as  necessary  to  see  that  they  are  bmlt 
in  accordance  with  the  approved  plans. 

1.  Bridge  of  the  Youghiogheny  Central  BaUwajf  Oampany  aerou 
Toughiogheny  River  in  Fwyette  Oountyy  Pa, — ^Plan  and  location  were 
submitted  by  the  company  August  17, 1892;  approved  by  flie  Secretaiy 
of  War  September  24,  1892 ;  copy  sent  to  Lieut.  Ool.  Amos  Stickn^, 
Corps  of  Engineers,  September  28, 1892. 

2.  Bridge  of  the  State  Line  Railroad  Company  across  Cheat  Biwr  sit 
Point  Marion^  Pa. — ^Plan  and  location  were  submitted  by  the  company 
July  26, 1892:  approved  by  the  Secretary  of  War  September  24,  I8W5 
copy  sent  to  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers,  S^tem- 
ber  27, 1892. 

3.  Bridge  of  Stanislaus  County^  CaLj  across  San  Joaqi»m  River  near 
Orayson. — Plan  and  location  were  submitted  by  the  IxMurd  of  sop- 
ervisors  September  1,  1892;  approved  by  tlie  Secretary  of  War  8<^ 
tember  29,  1892;  copy  sent  to  M%j.  W.  H.  Heuer,  Corps  of  BngineerSy 
October  1, 1892. 

June  10, 1893,  Miyor  Heuer  reported  that  this  bridge  had  been  cm- 
pleted  in  accordance  with  the  approved  plans. 

4.  Bridge  of  the  Philadelphia  Belt  Line  Railroad  Conwany  aersm 
Frankford  Greek j  Philadelphia. — Plan  and  location  were  submitted  bf 
the  company  July  29,  1892 ;  approved  by  tiie  Secretary  of  War  Sep- 
tember 30, 1892 ;  copy  sent  to  M%j.  0.  W.  Baymond,  Corps  of  Engineeit, 
October  18, 1892. 

5.  Bridge  of  the  North  Oalveston^  Houston  and  KansM  Otty  RaUrssi 
Company  across  Dickinson  BayoUj  TexaSy  about  one-kolf  mile  ahem  Us 
mouth. — ^Plan  and  location  were  submitted  by  the  coinpany  AugostSl, 
1892;  approved  by  the  Secretary  of  War  October  13,1  w2;  copy  sent  to 
Maj.  C.  J.  Allen,  Corps  of  Engineers,  October  15, 1892. 

6.  Bridge  of  the  city  of  KewauneCy  Wis.j  across  Kewaunee  Rivefj  et 
Park  Street. — Plans  were  submitted  by  the  city  July  2, 1892,  for  con- 
struction of  a  bridge  in  lieu  of  the  existing  structure;  approved  hf^ 
Secretary  of  War  October  14,  1892;  copy  sent  to  Meg.  James  F.  Greg- 
ory, Corps  of  Engineers,  October  17, 1892. 

7.  Bridge  of  the  Pennsylvania  Railroad  Company  across  HackenmA 
River ^  New  Jersey. — ^Plan  was  submitted  by  the  company  Septembtf 
22, 1892,  for  construction  of  bridge  to  replace  the  existing  stmctare; 
approved  by  the  Secretary  of  War  October  20, 1892;  copy  sent  to  Oss^ 
Thos.  L.  Casey,  Corps  of  Engineers,  October  26, 1892. 

8.  Bridge  of  the  Lake  Sliore  and  Michigan  Southern  RailufOM  Ocmpmit 
across  Sandusky  Bay,  Ohio. — Plans  for  this  bridge  with  clear  oraw  opai- 
ings  of  60  feet  were  approved  by  the  Secretary  of  War  Janoaiy  1% 
1802  (see  Annual  Report,  Chief  of  Engineers,  1892,  page  403).  Cli 
November  2, 1892,  the  company  submitted  modified  plans  TOPOvidiiig  fc 
clear  draw  spans  of  65  feet;  approved  by  the  Secretary  of  War  'Sonm 
ber  18, 1892 ;  and  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineera,  «•■ 
advised  November  23, 1892. 

9.  Bridge  of  the  Missouri,  Kansas  and  Texas  Railway  Company  4 
Texa^  across  White  Oak  Bayou  at  Houston,  Tex. — ^Plan  and  loowoi 
were  submitted  by  the  company  September  17, 1892;  apfpipov^  \l^7^ 
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etary  of  War  Tfoveniber  28,  IStlS;  i-npy  sent  to  Maj.  Ohas.  J, 
Allen,  Corps  oi  Engiaeers,  November  30,  1S92. 

Jli.  Bridf/c  of  the  Chesapnake  and  Ohio  Uailway  Company  aeronii  Onu- 
ley  River,  West  Virginia. — Plan  and  location  were  received  October  18, 
1802;  approved  by  the  Secretary  of  War  December  21,1892;  copyE«nt 
to  Col.  Wm.  P.  Craigtiill,  Corps  of  Engineers,  December  24, 1892, 

13,  Bridge  of  San  Joaquin  County,  Cal.,  across  San  Joaquin  Bincr 
at  Oartcood  Ferry  crossing, — Plan  and  location  were  submitted  by  tlio 
board  of  Bupei'visors  November  6, 1892;  approved  by  the  Secretai-y  of 
War  January  3, 1893;  copy  sent  to  Maj.  W,  H.  Iteuer,  Corps  of  Engi- 
neers, January  6, 1893, 

IS.  Bridge  of  Qlenn  County,  Cat,,  across  Sacramento  River  at  Butte 
City. — Plan  and  locatiou  were  submitted  by  tlie  board  of  Bupervisora 
October  25,  1892;  approved  by  the  Secretary  of  War  Janu[iry  4. 1893; 
copy  sent  to  Maj.  W,  H.  Heiier,  OorpB  of  Engineers,  January  7,  1893. 

June  22, 1S93,  Maj.  Heuer  reported  tliat  thia  bridge  had  been  com- 
pleted in  accordiiiico  with  the  approved  plans. 

13.  Bridj/e  of  the  city  of  Chicago,  III.,  across  South  Branch  of  Chicago 
River  at  South  Hahted  street. — Plans  and  location  wore  submitted  by 
the  department  of  public  works  October  29,  1892;  approved  by  the 
Sfcretary  of  War  January  13,  1893;  and  copy  of  the  instrument  of 
iijiproval  was  sent  to  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  Jan* 
nary  H),  1893. 

II,  Bridge  of  (Ae  Wilmin0on,  Columbia  and  Augusta  Railroad  Com- 
P'iny  nvross  Lumber  River,  North  Carolina. — Plan  and  location  wercre- 
1  i-ived  December  5,  1892;  approved  by  the  Secretary  of  War  Jan- 
uary 20,  1893;  copy  sent  to  Capt.  F.  V.  Abbot,  Corps  of  Engineers, 
January  28,1893. 

15.  BridgeK  of  the  Boston  and  Maine  Railroad  Company  acroan 
ChartcD  River  in  Boston  and  Cambridge,  Mass. — Plans  for  cortAin 
alterations  of  its  bridges  over  Oharles  Kivei'  were  recelvtid  from 
the  company  January  31,  1893,  The  proposed  change*  were  approved 
by  the  Secretary  of  War  Februnry  3,  1893,  on  c{>nditiou  tliat  within 
lit  years  tlie  company  rebuild  all  its  bridges  over  Charles  River  ou 
st«ne  or  iron  piers  in  a  manner  to  lie  approved  by  the  War  Department, 
;iiid  remove  all  of  the  piles  of  the  bridges.  Copy  of  the  instrument 
waH  sent  to  Lieut.  Col.  S.  M.  Manshcld,  Corps  of  Engineers,  February 
111,  1893. 

16.  Bridge  of  the  city  of  Neic  York  across  Harlem  River,  ffeio  York, 
lit  Broadway  crossing, — In  compliance  witti  the  requirement*  of  act  of 
» 'ongress  of  September  19, 189 ',  plan  and  locatiou  were  submitted  by 
the  department  of  public  works  April  28,  1892,  and  new  plans, 
slightly  modified,  Janujiry  31, 1893;  approved  by  the  Secretary  of  War 
February  11,  1893;  riopy  sent  to  Lieut.  Col,  G,  L.  Gillespie,  Corps  of 
Engineers,  February  15, 1893. 

17.  Bridge  of  the  Chicago  and  Nortltcm  Padjio  Railroad  Company 
across  West  Fork  of  South  Branch  of  Chicago  River,  in  Ghicayo, 
III. — Plan  and  location  were  Hubiuitted  by  the  company  January  19, 
1893;  appmved  by  the  Secretary  of  War  February  15,  1893;  copy  sent 
to  Capt.  W.  h.  Marshall,  Corps  of  Engineers,  February  17, 1893, 

18.  Bridges  of  the  East  River  Bridge  Company  across  Fast  River,  New 
York,  between  New  York  and  Brooklyn. — On  October  15, 1892,  the  com- 
pany submitted  plans  for  two  bridges  above  and  below  the  navy  yard, 
one  from  »  point  near  Broadway  in  Brooklyn,  between  the  pier  line 
and  M.arcy  avenue,  to  a  point  between  Delaneey  and  RivingUni 
etreeta  in  New  York,  the  other  trom  a  point  between  the  pier  liue  and 
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Fulton  street  in  Brooklyn,  between  Bridge  and  IdtQe  streets,  to  a  {Mint 
between  Jackson  and  Scammel  streets  in  New  York;  the  proposed  dear 
height  of  tiiese  bridges  was  practically  the  same  as  tiiat  of  the  exist- 
ing East  Biver  Bridge— 135  feet  at  the  center  of  the  span  and  120  feet 
at  the  piers  above  mean  high  water.  The  plans  were  considered  by 
The  B(»Burd  of  Engineers  in  New  York  City;  carefol  consideration  was 
especially  given  to  the  question  of  the  proper  dear  height,  and  a  pub- 
lic hearing  of  all  i>arties  interested  was  hdd.  In  its  report,  dated 
November  5, 1892,  which  was  concurred  in  by  this  office,  the  Board 
reconmiendcMl  that  the  bridges  be  required  to  have  a  dear  height,  at 
mean  high  water,  of  145  feet  at  the  center  of  the  sjians  and  120  feet  at 
the  piers,  under  the  most  unfavorable  conditions  c^  load  and  tempera- 
ture. January  17,  1803,  the  Secretary  of  War  prescribed  that  the 
clear  height  at  the  center  of  the  span  of  the  upper  bridge,  between 
Broadway  avenue  and  a  point  between  Ddancey  and  Bivington  streets, 
should  be  140  feet  at  mean  high  water  under  the  most  unfavorable  con- 
ditions. 

The  Attorney-General  rendered  an  opinion,  November  2, 1892.  that 
the  East  Biver  is  entirely  within  the  limits  of  New  York  State  ana  that 
the  approval  of  the  plans  of  these  bridges  was  therefore  within  the 
authority  of  the  Secretary  of  War  under  the  act  of  July  IS,  1802. 

Modified  plans  for  the  upper  bridge  conforming  to  the  requirement 
as  to  height  fixed  by  the  Secreta^  of  War  were  submitted  by  the 
company  January  10, 1803.  The  plans  for  both  bridges  were  approved 
by  the  Secretary  of  War  February  16, 1803,  and  copy  of  the  instrument 
of  approval  was  sent  to  Lieut.  GoL  G.  L.  Gillespie,  Corps  of  EugineeiSi 
February  18, 1803. 

19.  Bridge  of  the  Wabash  Railroad  Oampamf  aero9$  Btmge  Bi/eer  mmt 
Betroity  Mich. — Plan  and  location  for  construction  of  a  drawbridge  to 
replace  the  existing  structure  were  submitted  by  the  oompaoy 
November  3,  1802;  approved  by  the  Secretary  of  War  Febmaiy  1% 
1803,  on  condition  that  the  old  bridge,  with  its  central  pier,  be  removed, 
and  M%j.  William  Ludlow,  Corps  of  Engineers,  was  charged  with.sape^ 
vision  of  the  construction  of  the  bridge  February  23, 1803. 

J^.  Bridges  of  the  Florida  Central  and  Peninsular  B4Mroad  Can^fm/ 
on  the  line  of  its  Savannah  extension  across  Ogeechee^  AliamahOf  smi 
Satilla  rivers,  Georgia. — Plans  and  locations  were  submitted  by  the 
company  January  16, 1893;  approved  by  the  Secretsury  of  War  Fehrt- 
ary  21,  1803;  copies  sent  to  Capt.  O.  M.  Cai'ter,  Corps  of  Engineers, 
February  25, 1893. 

21.  Bridge  of  Whatcom  Oountpj  Wa^h.,  across  Kooksaich  Biver  i( 
Femdale. — Plans  for  this  bridge  were  approved  by  ttie  Secretary  of 
War  August  4,  1892  (see  Annual  Report,  Chief  of  Engineers,  18U| 
page  408 ).  Application  for  modification  of  approved  plan  so  as  to  pe^ 
mit  extension  of  the  draw  rest  upstream  was  submitted  January  14| 
1893 ;  the  modification  was  approved  by  the  Secretary  of  War  Febmaiy 
25, 1893;  copy  sent  to  Capt.  Thomas  W.  Symons.  Corps  of  Engineeiii 
February  28, 1893. 

32.  Bridge  of  the  city  of  North  Muslcegon,  Mich.,  across  Muskegss 
Lake. — Plans  and  location  were  submitted  by  the  cily  February  Hi 
1892;  approved  by  the  Secretary  of  War  March  1, 1803;  copy  sent  t» 
Maj.  William  Ludlow^  Corps  of  Engineers,  March  3, 1803. 

23.  Bridge  of  the  city  of  Muslcegon^  Mich.,  axsross  Muskegim  Bivsr^-^ 
Plans  and  location  were  submitted  by  the  city  February  10,  180; 
approved  by  the  Secretary  of  War  March  11, 1803;  copy  sent  to  Mi^ 
William  Ludlow,  Corps  of  Engineers,  March  18, 1803. 
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f34.  Bridges  of  the  city  of  New  York  aerosa  Harlem  River  at  Third 
Avenue. — Tlie  city  bridge  at  tliis  locality  being  an  obstruction  to  nnvi- 
giition,  a  notice  i^'om  the  Secretary  of  War,  dated  July  2,  1890,  waa 
served  apou  the  city,  under  the  jiroviHions  of  sections  9  and  10  of  the 
river  and  liarlior  act  of  August  11,  1H88,  reqniring  alteration  of  the 
bridge  by  January  2,  189:;,  ao  as  Ut  render  navigation  through  it  un- 
olistructed  (see  Annual  Keport,  Chief  of  Engineers,  18!M),  pp.  ;J44  and 
34*4-3488).  Tlie  river  and  harbor  act  approved  September  19,  1890, 
also  requirexl  reeonsl ruction  of  tlie  low  bridges  over  Uarlem  Kivor. 
Necessary  legislative  action  from  the  State  having  been  obtained,  the 
department  of  public  works  on  February  24,  1893,  submitted  i)lan8 
for  reconstruction  of  the  bridge  tjj  comply  with  the  requirements  im- 
[losed,  and  for  the  erection  of  a  temporary  bi'idge;  the  jtlaus  were  ap- 
]trovs<I  by  tlie  Seirretary  of  War  March  24,  1SH3,  and  ccipy  was  sent  to 
Iiieut.  Col.  G.  li.  Gillespie,  Corps  of  Kiigincers,  March  28,  1893. 

i'.-j.  Bridge  of  San  Joaquin  (!(mnty,  C'al.,  across  south  fork  of  Moke- 
Inmne  River  at  Neio  Hope  LiiniUiijf. — Flans  and  location  were  submit- 
ted by  the  Ijoard  of  supervisors  Jiiuaary  IS,  1893;  approved  by  the 
Secretary  of  War  March  24.  1893;  copy  sent  to  Maj.  W.  H,  Hener, 
Corjis  of  Eoginecrs,  Maivh  27,  1893. 

June  30,  1893,  Major  Hener  reported  that  this  bridge  had  beeu  com- 
plet<!d  in  accordance  with  the  approved  plans. 

;?fc'.  Briilije  of  the  Long  Island  Railroad  Company  across  Dutch  Kills 
Creek,  at  iMtig  Island  City,  N.  Y. — Plans  for  reconstruction  of  the 
liridge  were  submitted  by  the  coini»iiny  November  22,  1892;  approved 
by  the  Secretary  of  War  March  27,  1893;  copy  sent  to  Lieut.  Ool.  (i. 
L.  Gillespie,  Corps  of  Engineers.  Miijch  29,  1893. 

:i7.  Temporary  bridge  of  tlte  Lynn  and  Boston  Hnilrond  Company  across 
Mystic  River  at  liostvn,  Majis, — i'lan  and  location  were  suhnutteil  by 
the  company  March  2/i,  1893;  approved  by  the  Secretary  of  War  April 
13,  1893;  copy  sent  to  Lieut.  Col.  S.  M.  Manslicid,  Corps  of  Engineers, 
April  17,  1893. 

i'#.  Bridge  of  the  citg  of  Mihriiiikee,  Wis.,  across  Milwaukee  River. — 
I'litns  and  location  were  siilnnitted  by  tbe  city  engineer  March  27, 1893; 
approved  by  the  Secrclary  of  War  April  14,  1893;  copy  sent  to  Maj. 
J.  F.  Gregory,  Corps  of  Engineers,  April  18, 1893. 

39.  Bridge  of  the  Mount  I'leasaHtaiid  Seaview  City  Railroad  Company 
across  core  at  Sullirann  Inland,  Vharleaion  Harlior,  Houtk  Carolina, — 
Plans  and  location  were  submitted  by  tbe  company  Man^h  14,  1893;  ap- 
|. roved  by  the  Secretary  of  War  April  18,  1893;  copy  sent  to  Cai>t. 
Frederic  V.  Abbot,  Corps  af  Engineers,  April  28, 1893. 

.W.  Bridge  of  the  Louisville,  St.  Louis  and  Texas  Railway  Company 
acrosn  Salt  River  near  Went  Roinf,  Kg. — Plans  and  location  were  sub- 
mitted by  the  company  Febniary  20,  1893,  and  modified  plans  April 
12,  1893;  approved  by  the  Secretary  of  War  May  l.'t,  1893;  copy  sent 
tjj  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  May  IS,  1893. 

.??.  Bridge  of  the  Harlem  Rider  and  I'ortchestcr  Railroad  Company 
am-QSs  Bronx  River  beloic  We^t  Farms,  iV.  F. — Plans  foi'  reconstruction 
of  bridge  at  this  point  were  submitted  by  the  company  April  21, 1893j 
iipi>roved  by  the  Secretary  of  War  May  17, 1893;  copy  sent  to  Lieut. 
Col.  O.  L.  Gillespie,  Corps  of  Engineers,  May  23,  1893. 

33.  Bridge  of  the  Jacksonville,  Tampa  and  Key  West  Raihray  Com- 
pany across  St.  Johns  River  at  foot  of  Lake  Monroe,  Florida. — Plans  for 
reconstruction  of  this  bridge  were  submitted  by  the  (company  May  3, 
1893;  approved  by  the  Set^^etftry  of  Wsu-  June  1, 1893;  copy  sent  to 
Maj.  J.  0.  Mallery,  Corps  of  Engineers,  June  8, 1893. 
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33.  Bridge  of  the  LahaMeville  Bridge  Company  across  Bayou  lAtfmtrdus 
at  Labadieviliey  La. — Plans  and  location  were  submitted  by  the  com- 
pany May  10, 1893:  approved  by  the  Secretary  of  War  June  2, 1893; 
copy  sent  to  Maj.  James  B.  Quinn,  Gorps  of  Engineers,  June  5, 1893. 

34.  Bridge  of  the  JSTapoleonville  Bridge  Stock  Company  across  Bayou 
Lafourche,  at  Napoleonville,  La. — Plans  and  location  were  submitted  by 
the  company  May  5, 1893 ;  approved  by  the  Secretarjr  of  War  June  5, 
1893:  copy  sent  to  Miy.  James  B.  Quinn,  Gorps  of  Engineers,  June  7, 
1893. 

35.  Bridge  of  the  Manchester  and  Augusta  Bailroad  Company,  across 
Santee  Biver,  about  17  miles  below  m4)uth  of  Congaree  River,  Oeorgia.-^ 
Plans  and  location  were  submitted  by  the  company  June  7, 1893;  ap- 
proved by  the  Secretary  of  War  June  20, 1893;  copy  sent  to  Gapt.  F. 
V.  Abbot,  Corps  of  Engineers,  June  22, 1893. 

36.  Bridge  sf  Orange  County,  Tex.,  across  Cow  Ba/ycUj  about  6  miles 
above  its  confluence  with  Sabine  River. — Plans  and  location  were  received 
June  27, 1893;  approved  by  the  Secretary  of  War  July  6|1803;  copy 
sent  to  Maj.  A.  M.  Miller,  Corps  of  Engineers,  July  10, 1893. 

37.  Bridge  of  the  Tarentum  Bridge  Company  across  Allegheny  River  at 
New  Kensington,  Pa. — Plans  and  location  were  submitted  by  the 
company  April  24, 1893,  and  amended  plans  July  1, 1893;  approved 
by  the  Secretary  of  War  July  10, 1893;  copy  sent  to  Lieut.  Ool.  Amos 
Stickney,  Corps  of  Engineers.  July  12, 1893. 

38.  Bridge  of  tlic  city  of  Boston,  Mass.,  across  Fort  Pdni  Ohasmd 
at  Dover  street. — Plans  for  reconstruction  of  this  bridge  were  mb- 
mitted  June  20,  1893;  approved  by  the  Secretary  of  War  July  1% 
1893;  copy  sent  to  Lieut.  Col.  S.  M.  Mai^sfleld,  Gorps  of  Bngiueen, 
July  20, 1893. 

39.  Bridge  of  the  city  of  Milwaukee,  Wis.,  across  North  IfenoMOiMi 
Canal  at  Sixtee^ith  street. — Plans  and  location  were  submitted  by  the 
city  engineer  July  12,  1893;  approved  by  the  SecretfuyofWarJu^j 
29,  1893;  copy  sent  to  Maj.  James  F.  Gregory,  Gorps  of  Engiueen^ 
August  1, 1893. 

40.  Bridge  of  the  city  of  Milwaukee,  Wis.,  across  Kinnichinms 
River  at  Clinton  street. — Plans  for  construction  of  a  new  bridge  to  re* 
place  an  old  structure  were  approved  by  the  Secretary  of  War  Septem- 
ber 12, 1892  (see  Annual  Report,  Chief  of  Engineers,  1892,  p.  410). 
Application  for  approval  of  a  modification  of  the  original  plans,  so  as 
to  authorize  a  slight  decrease  of  the  length  of  the  clear  channel  waya^ 
was  made  by  the  city  engineer  July  12, 1893 ;  approved  by  the  Seci'etftty 
of  War  July  29, 1893;  copy  sent  to  M%j.  James  F.  Gregory,  Gorps  oi 
Engineers,  August  1,  1893. 

41.  Bridge  of  Knox  County,  Tenn.,  a^sross  Holstcn  River  near  Bcyis 
Ferry,  near  Knoxville. — Plans  and  location  were  submitted  July 
20, 1893 ;  approved  by  the  Secretary  of  War  August  2, 1893 ;  copy  sent 
to  Capt.  John  Biddle,  Corps  of  Engineers,  August  3, 1893. 

42.  Bridge  of  the  Jacksonville,  Tampa  and  Key  West  Railwoif  (7m- 
pa>ny  a^cross  McOirts  Creek,  Duval  County,  Fla. — Plans  for  reoos- 
struction  of  this  bridge  were  submitted  by  the  company  June  27, 188S^ 
and  amended  plans  August  4, 1893;  approved  by  the  Secretary  of  War 
August  15, 1893;  copy  sent  to  Lieut.  A.  M.  D'Armit,  Gorps  of  Engi- 
neers, August  21, 1893. 

43.  Bridge  of  the  Ja4)ksonville,  Tampa  and  Key  West  Railwaig  Ocmr 
pany  across  Black  Creek,  Clay  County,  Fla. — Plans  for  reconstructidi 
of  this  bridge  were  submitted  by  the  company  July  24, 1^93;  approved 
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by  the  Secretary  of  War  August  15,  1893;  copy  sent  to  Lieut.  A.  M. 
D'Armit,  Corps  of  Engiueers,  August  16, 1893. 

44.  Bridge  of  the  JacJcsonvillej  8t,  Augustine  and  Indian  River 
Railway  Company  across  St.  Lucie  River ,  Florida, — Plans  and  location 
were  submitted  by  the  company  July  24, 1893;  approved  by  tlie  Secre- 
tary of  War  August  15, 1893 ;  copy  sent  to  Lieut.  A.  M.  D'Armit,  Corps 
of  Engineers,  August  16, 1893. 

45,  Bridge  of  the  Jaclcsonvillc,  St.  Augustine  and-  Indian  River 
Railway  Company  across  Jupiter  River,  Florida, — Plans  and  location 
were  submitted  by  the  company  July  24,  1893 ;  approved  by  the  Sec- 
retary of  War  August  15,  1893;  copy  sent  to  Lieut.  A.  M.  D'Armit, 
Corps  of  Engineers,  August  21, 1893. 

Under  the  provisions  of  sections  4  and  5  of  the  river  and  harbor  act 
approved  September  19, 1890,  relating  to  bridges  obstructing  naviga- 
tion, plans  for  alteration  of  the  following  bridgcjs  so  as  to  render 
navigation  unobstructed  have  been  examined  and  approved  by  the 
Secretary  of  War;  and  the  local  engineer  officers  have  been  furnished 
with  copies  of  the  plans  and  instruments  of  approval,  and  charged 
with  supervision  of  the  work  of  alteration  so  far  as  necessary  to  see 
that  the  approved  plans  are  complied  with: 

1,  Bridge  of  the  Louisville  and  Nashville  Railroad  Company  a^cross 
Kentuclcy  River  at  Frankfort,  Ky. — Under  the  provisions  of  act  of 
Congress  of  September  19,  1890,  notice  from  the  Secretary  of  War, 
dat^  August  28, 1891,  was  served  on  the  company  September  14, 1891, 
requiring  that,  in  order  to  render  navigation  under  it  reasonably  free, 
easy,  and  unobstructed,  the"  bridge  be  raised  10  feet,  so  as  to  make  its 
clear  height  above  the  normal  level  of  Pool  4  of  Kentucky  River  48  feet 
4  inches,  the  alterations  to  be  completed  by  September  1, 1892.  (See 
Annual  Report,  Chief  of  Engineers,  1891,  p.  436.)  On  July  22, 1892, 
the  Secretsuy  of  War,  in  accordance  with  a  proposition  of  the  railroad 
company  of  May  17, 1892,  authorized  the  reconstrucition  of  the  bridge, 
with  spans  not  less  than  those  of  the  original  bridge,  and  with  an  addi- 
tional clear  height  of  5  feet  (43  feet  4  inches  clear  head  room  in  all), 
the  work  to  be  done  by  September  1, 1893.  Plans  for  the  reconstruc- 
tion of  the  bridge  were  submitted  by  the  company  September  17, 1892, 
in  accordance  with  these  conditions,  and  approved  by  the  Secretary  of 
War  October  24,  1892;  copy  of  the  instrument  of  approval  Avas  sent 
to  Maj.  D.  W.  Lockwood,  Corps  of  Engineers,  October  25,  1892. 

2.  Bridge  of  the  Chicago  and  West  Michigan  Railway  Company  a^cross 
St.  Joseph  Rivery  Michigan^  near  its  mouth. — Under  the  provisions  of 
the  act  of  August  11, 1888,  a  notice  from  the  Secretary  of  War,  dated 
December  4, 1888,  was  served  on  the  railway  company  requiring  alter- 
ation of  the  bridge  so  as  to  make  navigation  through  it  reasonably  free, 
easy,  and  unobstructed,  in  pursuance  of  which  a  draw  was  provided  in 
it  with  two  clear  openings  of  100  feet  each.  As,  however,  certain 
obstructions  remained  in  the  draw  passages,  a  further  notice,  dated 
September  12, 1890,  was  served  on  the  company  (see  Annual  Report, 
Chief  of  Engineers,  1890,  p.  340). 

Notice  from  the  Secretary  of  War,  dated  December  10, 1891,  under 
the  provisions  of  the  act  of  September  19, 1890,  was  served  on  the  com- 
pany, requiring  (1)  removal  of  all  obstructions  to  navigation  in  the 
existing  draw  openings  to  a  depth  of  15  feet,  the  work  to  be  completed 
by  May  15,  1892,  and  (2)  constniction  of  an  additional  draw  to  accom- 
modate navigation  in  the  north  channel  of  the  harbor,  to  be  comi)leted 
by  November  1, 1892  (see  Annual  Report,  Chief  of  Engineers,  1892,  p. 
411). 
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Protest  being  made  by  the  company  to  the  requirement  for  constrnct- 
ing  an  additional  draw  for  the  north  channel,  on  February  27, 1892,  a 
proposition  was  made  by  the  Secretary  of  War  that  if  the  removal  of 
obstructions  and  dredging  required  at  the  existing  draw  passages 
should  be  done  by  July  15, 1892,  an  application  from  the  company  for 
modilication  or  revocation  of  the  order  for  a  draw  at  the  north  channel 
would  then  be  considered.  The  removal  of  the  obstructions  was 
accomplished  within  the  time  prescribed,  and  after  consideration  of  the 
matter  of  the  additional  draw  the  company  was  advised  by  the  Secre- 
tary of  War,  Sei)tember  23, 1892,  that  no  further  action  would  be  taken 
upon  the  proceedings  already  instituted  requiring  construction  of  the 
draw  at  the  north  channel,  but  that  this  is  not  intended  and  must  not 
be  accepted  as  an  assurance  that  the  company  will  not  be  required  to 
construct  a  draw  at  the  north  channel  hereafter  should  the  demands 
of  navigation  require  it. 

On  February  9,  1893,  the  Secretary  of  War  accepted  and  approved 
the  alterations  made  and  work  done  by  the  company  in  1889  and  1892 
uiider  the  notices  of  1888  and  1891  as  meeting  the  requirements  of  the 
War  Department  for  making  navigation  through  the  bridge  reason- 
ably free,  easy,  and  unobstructed. 

3.  Bridge  of  the  Pittsburg^  Fort  Wayne  and  Chicago  Railro€td  Com- 
pany {controlled  by  the  Pennsylvania  Railroad  Company)  across  South 
Branch  of  Chicago  River  near  "Nineteenth  street^  Chicago^  III. — ^This 
bridge  has  been  complained  of  and  reported  upon  as  an  unreasonable 
obstruction  to  navigation.  Plans  for  alterfktion  of  the  bridge  partially 
meeting  its  objectionable  features  were  submitted  on  behalf  of  the 
Pennsylvania  Kailroad  Company  January  14, 1893.  The  plans  were 
approved  by  the  Secretary  of  War  February  11, 1893,  the  work  to  be 
complet<»d  by  May  1, 1893,  with  the  understanding  that  the  alterations 
provi<led  for  should  not  be  assumed  as  meeting  the  objections  to  the 
bridge;  and  ('opy  of  the  instrument  of  approval  was  sent  to  Gapt.  W. 
L.  Marshall,  Cor])s  of  Engineers,  February  15, 1893.  ' 

4.  Bridge  of  Cumberland  County,  Me.,  across  mouth  of  Fore  Rivefj 
Portland  Harbor. — This  bridge  being  an  unreasonable  obstruction  to 
navigation,  a  notice  from  the  Secretary  of  War  was  served  upon  the 
county  February  24,  1893,  requiring  its  alteration  within  one  year 
from  date  of  service,  under  the  provisions  of  sections  4  and  5  of  act  of 
September  10, 1890  (see  below,  p.  474).  The  county  commissioners  sub- 
mitted plans  for  the  alterations  required,  which  were  approved  by  the 
Secretary  of  War  April  10,  1893,  the  alterations  to  be  completed  by 
February  24,  1894;  copy  sent  to  Lieut.  Col.  Peter  O.  Hains,  Corps  of 
Engin<'.ers,  April  11,  1893. 

5.  Bridge  of  the  JS^ashville,  Chattanooga  and  St.  Louis  Railway  dm- 
pany  acroHs  Tennessee  River  at  Johnsonville,  Tenn. — Under  the  act  of 
August  11,  1888,  i)r(K!ee<lings  were,  in  1889,  instituted  by  the  War  De- 
l)artincnt  for  tlie  alteration  of  the  bridge  at  this  point  so  as  to  render 
navigation  unobstructed.  To  meet  the  requirements  of  navigation  the 
com])any  pro])osed  to  replace  the  old  structure  by  a  new  bridge,  and 
plans  therefor  were  apx)roved  by  the  Secretary  of  War  November  19, 
1891,  the  work  to  be  donebyJS'ovember  15, 1894.  (See  Annual  Beport, 
(3hicf  of  Engineers,  1890,  p.  340,  and  1892,  p.  401.) 

On  March  10,  1893,  the  company  submitted  a  modification  of  their 
plans,  ]uo])osing,  instead  of  building  a  new  bridge,  to  alter  theoldone; 
the  new  i)lans  were  approved  by  the  Secretary  of  War  April  13, 1893, 
the  work  to  be  done  and  the  channel  cleared  by  November  15, 1894; 
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ras  sent  to  Lient:  Col.  Henry  M.  Eobert,  Corps  of  Engineers, 
19, 1893. 

tridge  of  Mobile  County,  Ala.,  across  Three  Mile  GreeJc. — Corn- 
was  in  June,  1892,  received  at  this  ofiBce  that  this  bridge,  having 
•w,  was  an  obstruction  to  navigation.  To  remedy  the  difficulty 
anty  commissioners  submitted  plans  March  20, 1893,  for  replac- 
le  structure  with  a  drawbridge;  approved  by  the  Secretary  of 
Ipril  24, 1893;  copy  sent  to  Maj.  A.  JST.  Damrell,  Corps  of  Bngi- 
AprU  25, 1893. 

Iridge  of  the  city  of  Frankfort  and  county  of  Franklin,  Kentucky, 
Kentucky  River, — Under  the  provisions  of  act  of  September  19, 
lotices,  dated  September  8,  1891,  were  served  on  the  county  and 
ithorities  requiring,  among  other  alterations  to  render  navigation 
the  bridge  free  and  unobstructed,  that  it  be  raised  to  a  height  of 
}4  inches  above  normal  pool  level.  (See  Annual  Eeport,  Chief 
'ineers,  1892,  p.  411.)  Plans  for  reconstructing  the  city  bridge 
clear  elevation  of  43  feet  4  inches  (which  reduced  height  the 
ary  of  War  had  authorized  in  the  case  of  a  neighboring  bridge^ — 
K)ve,  p.  471)  were  submitted  May  8  and  approved  by  the  Secre- 
f  War  May  22,  1893;  copy  was  sent  to  Maj.  D,  W.  Lockwood, 
of  Engineers,  May  24, 1893. 

BRIDGES    OBSTRUCTING   NAVIGATION. 

ier  the  requirements  of  sections  4  and  5  of  the  river  and  harbor 
>proved  September  19,  1890,  the  Secretary  of  War  notified  the 
18,  corporations,  or  associations  owning  or  controlling  certain 
!8  obstructing  navigation,  after  giving  them  a  reasonable  oppor- 

to  be  heard,  to  so  alter  said  bridges  as  to  render  navigation 
^h  or  under  them  reasonably  free,  easy,  and  unobstructed, 
jing  in  the  notice  the  alterations  required  to  be  made,  and  pre- 
ig  a  reasonable  time  in  which  to  make  them,  as  follows: 
*ridge  across  Buffalo  Bayou,  Texas,  near  Houston,  Tex. — ITotice, 
September  14, 1892,  served  on  the  president  of  the  San  Antonio 
ransas  Pass  Railroad  Company,  October  24,  1892.  Alterations 
ed:  The  construction  of  a  line,  252  feet  long,  of  fender  piles  on 
t  bank,  and  one,  54  feet  long,  on  the  right  bank,  as  indicated  by 
d  dotted  lines  on  the  attached  drawing;  the  piles  to  be  5  feet 
between  centers,  to  be  well  driven,  and  to  be  cut  oflP  at  an  ele- 

of  13  feet  above  the  level  of  mean  low  water  at  the  locality,  and 
strongly  connected  with  each  other  on  the  inner  or  shore  side  of 
le  of  piling  by  two  lines  of  6  inches  by  12  inches  string  pieces 

horizontally;  the  lines  of  fender  piles  to  be  well  braced  by 
•8  bolted,  at  intervals  of  10  feet,  to  the  fender-piling  and  to  a 
'  piles  between  the  fender-piling  and  the  shore;  the  removal  of 
se  work  to  the  level,  at  least,  of  the  tops  of  the  fender-piles;  the 
alof  any  obstructions  on  the  channel  sides  of  the  lines  of  fender- 

that  may  have  been  placed  in  the  bayou;  and  the  removal,  or 
J  off,  of  the  ends  of  any  caps  pertaining  to  the  false  work  tnat 
Toject  into  the  bayou  beyond  the  channel  sides  of  the  fender- 
Alterations  to  be  made  and  completed  on  or  before  January 
^3. 

alterations  have  been  completed. 

'ridge  a^cross  Dickinson  Bayou,  Texas. — Kotice,  dated  February 
►3,  served  on  George  J.  Gould,  president  of  the  Galveston,  Hous- 
d  Henderson  Eailroad  Company,  February  20, 1893.    Alterations 


\ 
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required:  Eemove  the  seventh  bent  from  the  right  bank  and  replace 
that  part  of  the  bridge  which  now  spans  the  space  between  the  sixth 
and  eighth  bents  from  the  right  bank  by  girders  or  other  construction 
so  as  to  afford  a  clear  width  of  not  less  than  24  feet  and  clear  headroom 
of  not  less  than  13  feet  above  low  water  for  the  free  passage  of  boats, 
and  clear  from  this  space  all  piling  or  other  obstructions  to  navigation 
that  may  have  been  placed  there  by  the  company;  all  as  indicated  on 
attached  tracing.  Alterations  to  be  made  and  completed  on  or  before 
May  20,  1893. 

Owing  to  a  misunderstanding  in  serving  the  notice,  the  work  in  mak- 
ing tlie  alterations  was  delayed.  The  superintendent  of  the  bridge  and 
building  department  of  the  railroad  company  has  acknowledged  service 
of  the  notice,  and  promised  that  the  alterations  will  be  made  as  soon  as 
possible. 

3.  '^  Portland  Bridge,^^  across  Fore  River  J  Portland  SarboTj  Maine. — 
Notice,  dated  February  20,  1893,  served  on  the  chairman  of  the  board 
of  county  commissioners  of  Cumberland  County,  Me.,  February  24, 
1893.  Alterations  required :  The  draw  openings  of  the  bridge  to  be 
modified  so  as  to  give  a  clear  width  of  not  less  than  70  feet  in  each ; 
the  new  draw  te  be  located  so  that  the  north  end  will  not  reach  be- 
yoDd  the  existing  turntable  pier;  the  new  drawpier  to  he  set  practi- 
cally parallel  to  the  existing  harbor  commissioner's  line  on  the  Portland 
City  front;  and  the  existing  drawpier  and  other  parts  of  the  bridge  not 
utilized  in  the  new  structure  to  be  removed.  Alterations  to  be  made 
and  completed  on  or  before  February  24, 1894. 

In  Mar(;h  the  county  commissioners  submitted  plans  for  the  altera- 
tions of  the  bri<lge,  which  were  approved  by  the  Secretary  of  War,  and 
the  engineer  oflicer  in  charge  of  the  district  where  the  bridge  is  located 
was  charged  with  the  supervision  of  constructing  the  sdterations.  (See 
above,  p.  472.) 

4.  ' '  Washington  Bridge^'"  a^cross  Honsatonic  River  between  Stratford  and 
Milford,  Conn, — Notice,  dated  February  20,  1893,  served  on  t^e 
secretary  of  the  joint  bridge  board  of  Fairfield  and  New  Haven 
counties,  Conn.,  March  2,  1893.  Alterations  required:  (1)  That  a 
swing  draw  be  constructed  in  the  bridge  at  or  near  the  middle  of  the 
river;  (2)  that  the  clear  width  of  opening  on  either  side  of  the 
middle  or  pivot  pier  of  the  draw  be  not  less  than  80  feet;  (3)  that  the 
location  of  the  center  of  such  pivot  pier  be  not  less  than  265  feet  nor 
more  than  340  feet  from  the  east  abutment  of  the  bridge  as  it  now 
stands;  (4)  that  any  parts  of  the  existing  i)iers,  or  foundations  of, or 
riprap  around  the  same,  which  lie  within  the  draw-spans,  be  removed 
to  a  (lei)th  of  not  less  than  12  feet  below  mean  low  water;  (5)  that 
the  piers  on  either  side  of  the  draw  openings  be  inclosed  by  suitable 
guards,  piers  of  timber,  and  piles  above  and  below,  to  i)revent  vessels 
striking  the  piers.  Alterations  to  be  made  and  completed  on  or  before 
December  1,  1893. 

The  board  of  commissioners  have  decided  that  it  will  be  expedient 
to  build  a  »«w  bridge,  and  have  pre})ared  plans  for  the  same  in  com- 
pliance with  the  notice.    Contracts  for  the  work  are  about  to  be  let. 

5.  Bridge  across  Salconnet  or  Seaconnet  River  at  Tiverton^  R,  /.— 
Notice,  dated  July  1,  1893,  served  on  the  i)resident  of  the  OM 
Colony  Railroad  Company,  July  7,  1893.  Alteration  require<l:  To 
provide  the  bridge  with  a  draw  having  an  opening  of  100  feet  in 
width  in  the  clear.  Alterations  to  be  made  and  completed  on  or  befoid 
July  1,  1894. 
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On  the  Ist  of  July  the  president  of  the  company  was  advised  by  the 
Acting  Secretary  of  War  that  the  needs  of  navigation  will  probably 
soon  require  the  opening  to  be  deepened  to  twenty-five  feet  depth  at 
low  water,  and  that  the  piers  and  abutments  of  the  span  ought  to  be 
constructed  accordingly. 

OCCUPANCY     OP     AND    INJURY     TO     PUBLIC    WORKS    BY 
CORPORATIONS     AND     INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act  ap- 
proved July  5,  1884,  and  section  4  of  the  river  and  harbor  act  approved 
August  5,  1886,  there  are  submitted  herewith  reports  of  officers  in 
charge  of  river  and  harbor  districts  of  instances  in  which  piers,  break- 
waters, or  other  works  built  by  the  United  States  in  aid  of  commerce 
or  navigation  are  used,  occupied,  or  injured  by  corporations  or  individ- 
uals.   (See  Appendix  A  A  A.) 

MISCELLANEOUS. 

[Pablio  works  not  proYided  for  in  acts  making  appropriations  for  the  constmctiony 
repair,  and  preservation  of  works  on  rivers  and  harbors.] 

MAINTENANCE  AND  EEPAJB  OP  WASHINGTON  AQUEDUCT — INCREAS- 
INa  THE  WATER  SUPPLY,  DISTRICT  OP  COLUMBIA — ^ERECTION  OP 
PISHWAYS  AT  GREAT  PALLS. 

Officer  in  charge,  Ool.  George  H.  Elliot,  Corps  of  Engineers. 

1,  Washington  Aqueduct. — ^No  damage  has  been  done  to  the  masonry 
dam  at  Great  Falls  during  the  last  fiscal  year,  and  it  is  in  excellent 
condition.  Some  of  the  riprap  back  of  the  dam  that  was  carried  away 
by  ice  in  previous  fiscal  years  was  not  replaced  during  the  la^t  year, 
by  reason  of  the  inadequacy  of  the  appropriation  for  preservation  and 
repair  and  the  pressure  of  more  immediately  important  work.  A 
shoal  at  the  mouth  of  the  feeder  to  the  conduit  at  Great  Falls,  which 
interfered  with  the  proper  supply  of  the  conduit,  was  removed. 

The  conduit  between  Great  Falls  and  Wastewcir  No.  2  was  flushed 
several  times  during  the  year  for  the  purpose  of  preventing  further 
deposits;  but  the  greater  portions  of  the  accumulations  that  the  officer 
in  charge  found  in  his  inspection  of  the  interior  of  the  conduit  in  1891, 
and  were  estimated  at  15,500  cubic  yards,  remains  as  at  the  date  of  the 
last  Annual  Report.    An  appropriation  for  their  removal  is  asked  for. 

ERRATUM. 
Annual  Beport  of  the  Cltief  of  JEngineen,  1S93. 

Page  475,         for  next  to  last  para^aph         read : 

v«ir??hT™r*  *$**  ^»«  ^a4«  ^  ^^^  for  the  9.foot  conduit  between  the  two  refi- 
VZl  ^f^^}T  i  -^^5  T^Sf  °l^  ^^  *^*^  ^^^^^  fovmxil^,  showed  its  value  for  this 
I  n Av  .^^Vr  *'''*  ^}x^  ^^  *^^  ^^^^  *^*'  *^«  conduit  arch  being  under  a  press- 
e^of  about  4  feet,  and  the  mean  velocity  through  the  conduit  being  1.409  feet  per 

been  in  use  for  about  thirty-five  years,  was  refused:  but  he  was  in- 
formed that  if  he  should  make  an  application  to  nave  a  pipe  laid 
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through  the  land  for  carrying  off  the  water  from  this  weir,  it  would  re- 
ceive the  consideration  of  the  Department. 

The  Conduit  road  has  been  repaired  during  the  year,  and  that  por- 
tion of  it  that  is  between  the  two  reservoirs  is  in  excellent  condition. 
The  further  side  of  Dalecarlia  Hill  has  been  graded  and  made 
ready  for  a  macadam  pavement,  and  about  700  feet  of  fencing  has  been 
done  along  the  road  near  the  upper  reservoir.  Attention  has  again 
been  called  to  the  damage  to  the  road  by  the  earth  and  clay  washed 
down  upon  it  from  the  newly  excavated  streets  in  the  subdivision  called 
Whitehaven,  and  it  is  to  be  hoped  that  the  necessary  steps  will  be 
taken  by  the  proper  authorities  to  prevent  it. 

The  officer  in  charge  has  submitted  his  project  for  the  expenditure 
of  the  $60,000  appropriated  by  the  act  of  March  3,  1893,  for  commenc- 
ing the  improvement  of  the  receiving  reservoir,  and  it  may  be  found  in 
detail  in  his  report.  On  account  of  the  delicacy  of  the  work  of  blast- 
ing out  the  drainage  tunnel  through  Dalecarlia  Hill,  under  the  aque- 
duct tunnel,  it  will  be  necessary  to  do  the  work  required  by  this  pro- 
ject by  days'  work,  and  this,  as  authorized  by  the  act,  has  been  ap- 
proved by  the  Secretary  of  War.  It  is  hoped  that  the  remaining 
$90,000  of  the  $150,000  contemplated  by  Congress  as  the  entire  cost  of 
this  work,  which  is  so  important  to  the  District  of  Columbia,  will  be 
voted  at  its  next  session. 

A  survey  and  plan  for  carrying  off  the  drainage  from  the  under- 
ground valve  chamber  at  the  distributing  reservoir  was  made  during 
the  year.  The  i)resent  outlet  for  this  drainage  is  through  a  valley 
through  private  land  which  has  recently  been  bought  by  a  syndicate 
and  laid  off  into  streets.  It  is  liable  to  be  stopped  up  at  any  time  by 
the  filling  up  of  the  valley,  and  in  case  of  stoppage  it  would  cause  the 
spring  water  in  the  ground  around  and  above  the  arches  (that  now 
flows  freely  into  the  valve  chambers  through  openings  made  for  the 
purpose)  to  submerge  the  main  valves  and  prevent  the  regulation  of 
the  supply  of  water  to  the  cit3% 

During  the  year  the  raising  of  the  walls  around  the  south  connec- 
tion of  the  upper  reservoir  to  prevent  an  undue  strain  on  the  conduit 
in  floods  lijis  been  coniplet^d  by  placing  the  coping  thereon;  the  ma- 
sonry chamber  for  the  valve  on  the  blow-off  from  the  by-conduit  at  the 
spillway  from  tlie  same  reservoir  has  been  constructed  of  stone,  and  a 
traveling  crane  was  made  and  put  up  at  the  influent  gatehouse  of  the 
distributing  reservoir  for  use  in  handling  the  heavy  stop  timbers  wh^n 
tlie  monthly  measurements  ot  water  consumed  and  wasted  in  the  city 
are  made,  and  on  other  occasions  when  the  flow  into  the  reservoir  is 
interrupted. 

The  Unite<l  States  mains,  aggregating  about  21  miles  in  length, 
which  lead  from  the  distributing  reservoir  to  the  city  and  supply-  the 
system  ot*  street  mains  tiiat  were  laid  by  and  are  under  the  care  of  the 
authorities  of  the  District  of  Columbia,  are  in  excellent  condition. 
Tliree  breaks,  none  of  them  serious,  occurred  during  the  year.  One  of 
them  was  in  the  old  30-iiich  main  in  New  Jersey  avenue.  The  two 
otliers  were  in  valves  connected  with  the  48-inch  main,  and  were  the  re- 
sult of  the  unprecedented  cold  weather  of  the  last  winter.  At  Foun- 
dry Branch  the  stem  of  the  30-inch  blow-off  valve  was  fractured  while 
operating  the  valve.  The  renewal  of  this  stem,  which  is  a  heavy  ^in- 
metal  casting  in  tlie  form  of  a  screw  and  weighing  about  150  pounds, 
re(| aired  the  emptying  of  the  30-inch  and  12-inch  mains  between  the 
distributing  reservoir  and  Georgetown  twice,  once  in  order  to  get  out 
the  broken  stem  for  a  i^attern  und  again  to  put  in  the  new  one. 
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The  Boivey  of  the  boundaries  of  the  aqueduct  laadB,  both  in  the 
District  of  Columbia  and  in  Maryland,  has  been  contiaaKd.  By  ati  act 
of  Conjireaa  approved  July  14,  1892,  the  Attorney- General,  the  Secre- 
tary of  War,  and  the  Engineer  CommisKioner  of  the  District  of  Co- 
Imnbia  were  emjwwered  to  seJe<-t  fioin  the  lauds  in  the  District  of  Oo- 
lunibia  belonging  to  the  United  States  a  site  for  a  Girls'  Beform 
School.  Under  the  decision  of  the  commission,  a  tract  containing 
I9.3y  acres,  and  comiirisiug  nearly  the  whole  of  the  reservoir  land 
lying  between  the  Conduit  road  and  the  Little  Falls  road,  was  sur- 
veyed and  exscinded  from  the  reservoir  hinils  for  this  imrpose.  The 
Metropolitan  Southern  Railroad  Ci>mp:iuy  selected  and  surveyed  its 
route  through  the  lands  of  the  receiving  reservoir,  as  authorized  by 
the  act  of  Congress  approved  March  3,  1891..  The  location  and  plans 
of  the  road  were  approved  by  the  Secretary  of  War,  and  regulations 
concerning  the  work  of  construction  and  the  operating  of  the  n>ad  have 
been  prescribed  by  him.  The  vahie  of  the  lands  to  be  occupied  by  the 
railroad  comiiaoy  was  appraiiietl  by  a  board  of  oRicers,  as  directed  in 
the  act,  and  the  amount  of  the  appraisement  was  paid  by  the  company 
and  deposited  in  the  Treasury. 

The  roadway  ovi-r  Bridge  No.  4  (Cabin  John  Bridge)  was  tempo- 
rarily repaired  by  filling  the  boles  in  the  asphalt  pavement  with 
broken  stone  and  earth,  but  this  only  made  the  bridge  passable,  and 
the  pavement  of  this  bridge,  as  well  as  tliat  of  Bridge  No.  3  {Griffith 
Park  Bridge),  is  still  in  very  bad  condition.  An  entire  renewal  of  the 
woollen  BUperstmcture  of  the  Pennsylvania  Avenue  Bridge  over  Rock 
Creek  has  been  made. 

In  the  list  of  estimates  of  the  officer  in  charge  for  the  fiscal  year 
ending  June  30,  1895,  will  be  found  estimates  for  the  remainder, 
t90,0UU,  of  the  aiuonnt  coutumplated  by  Congress  in  its  act  approved 
March  3,  IS93,  for  the  improvement  of  the  receiving  reservoir,  com- 
mencing the  widening  of  the  macadam  pavement  of  the  Conduit  road, 
and  raising  the  heights  of  the  masonry  casings  of  the  conduit  manholes. 

The  officer  in  charge  renews  his  estimates  for  several  necessary 
works,  as  follows :  Removing  the  accumulation  of  de]}Osits  in  the  con- 
dnit;  lowering  the  height  of  the  cross  dam  at  the  distributing  reser- 
voir; protecting  the  inlet  to  the  aqueduct  at  Great  Falls;  the  purchase 
or  condemnation  of  a  site  for  a  storage  yard;  cleaning  ont  the  dis- 
tributing reservoir;  widening  and  deepening  the  channel  from  the 
spillway  at  the  receiving  reservoir;  ropaving  Griffith  Park  and  Cabin 
John  bridges;  storehouse  at  Great  Falls;  protecting  the  conduit  at 
Waateweir  No.  1,  near  Great  Falls;  inserting  air-valves  and  blow-off 
valves  in  the  36-inch  and  30-inch  mains,  and  rebuilding  the  bridge  over 
the  channel  from  the  Hpillway  at  the  receiving  reservoir. 

Full  explanations  of  the  foregoing  estimates,  all  of  which  have  had 
my  approval,  may  be  found  in  the  report  of  the  officer  in  charge.  This 
officer  also  suggests  an  important  j>rovision  of  law  respecting  appro- 
priations for  the  Washington  Aqueduct  that  ts  required  to  make  then) 
available  nntil  expended,  like  appropriations  for  river  and  haibor 
works,  light-houses,  etc.,  and  not  fiscal  year  appropriations  as  at 
present,  and  he  st.iites  the  reasons  therefor^  as  well  as  fur  a  Hmall 
increase  of  $1,000  to  the  general  appropriation  for  the  preservation 
and  repair  of  the  aqueduct  and  its  accessory  works. 

Both  of  these  are  of  great  importance,  and  the  recommendations  of 
_  the  officer  in  charge  in  respect  to  thorn  are  concurred  in. 


478         REPORT  OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ABICT. 

July  1,  1892,  balance  unexpended $2,238.51 

Amount  appropriated  by  aet  approved  Joly  14,  1892 20,000.00 

Amount  appropriated  by  act  approved  March  3, 1893 80, 000.00 

102, 238. 51 
September  9,  1892,  amount  deposited  with  the  Treasurer  of  the 
United  States,  being  balance  of  appropriation  of  March 

3,  1891 $2.49 

Jnne  30, 1893,  amonnt  expended  during  fiscal  year 21, 431. 01 

21,433.50 

July  1, 1893,  balance  unexpended 80,805.01 

July  1,  1893,  outstanding  liabilities 805.01 

July  1, 1893,  balance  available •80,000.0q 

The  estimates  of  the  officer  in  charge  for  the  fiscal  year  ending  June 
30, 1895,  are  as  follows: 

For  completing  the  improvement  of  the  ^receiving  (or  Dalecarlia)  reser- 
voir by  the  works  required  fur  cutting  off  the  drainage  into  it  of 
polluted  water  and  sewerage  from  the  surrounding  country,  for  com- 
pleting the  purchase  or  condemnation  of  the  small  amount  of  land  re- 
quired for  the  purpose,  and  the  excavation  necessary  at  the  head  of  the 

reservoir $90,000 

For  commencing  the  widening  of  the  macadam  pavement  of  the  Conduit 
road  to  a  width  of  30  feet,  by  widening  that  portion  of  the  road  that 
lies  between  the  lower  end  of  the  distributing  reservoir  and  the  receiv- 
ing (or  Dalecarlia)  reservoir;  widening  the  road  and  the  embankments 
over  the  culverts  on  the  line  of  the  aqueduct  where  necessary  for  this 
purpose ;  making  the  necessary  changes  in  the  drainage,  and  the  planting 

of  shade  trees 34,500 

For  lowering  the  height  of  the  cross  dam  at  the  distributing  reservoir.  12, 500 

For  prot-ectiiig  the  inlet  to  the  aqueduct  at  Great  Falls 5, 000 

For  purcbtise  or  condeinuation  of  a  site  for  a  storage  yard 10, 000 

For  cleaning  out  the  distributing  reservoir 13,825 

For  widening  and  deepening  the  channel  from  the  spillway  at  the  receiv- 
ing (or  Dalecarlia)  reservoir 2,000 

For  repaving  Griffith  Park  and  Cabin  John  bridges 5,000 

For  storehouse  at  Great  Falls 1,500 

For  protecting  the  conduit  at  WasteNveir  No.  1,  near  Great  Falls 5, 000 

For  inserting  air  valves  and  blow-off  valves  in  the  36-inch  and  30-inch 

mains 6,250 

For  removing  the  accumulation  of  deposits  in  the  conduit 14,000 

For  relniil(lin»r  tlie  bridge  over  the  channel  from  the  spillway  at  the  re- 
ceiving (or  Dalecarlia)  reservoir ^ 18,000 

For  raising  the  height  of  the  masonry  casings  of  the  conduit  manholes 

where  necessary 600 

For  maintenance  and  repairs  of  the  aqueduct,  and  the  reservoirs,  mains, 
roads,  etc.,  connected  therewith 21,000 

Total 239,175 

(See  Appendix  B  B  B  1.) 

2.  Increasing  the  water  avpply  of  Washington,  D.  G. — This  work  was 
corameuccd  under  an  appropriation  made  In  the  act  of  Congress  ap- 
proved July  15, 1882. 

The  plan  consisted  of  raisin js:  the  dam  in  the  Maryland  channels  at 
the  Great  Falls  of  the  l*otomac  to  an  elevation  of  148  feet  above  mean 
tide  at  the  Washington  navy-yard,  and  its  extension,  at  that  height, 
across  Conn's  Island  and  the  Viritjinia  channel  of  the  riverj  extending 
the  Washington  Aqueduct  from  the  distributing  reservoir  above 
Georgetown  to  the  site  selected  for  the  new  reservoir,  near  Howard 
University,  by  a  tunnel  20,696.3  feet  long;  constructing  at  the  tunnel 
outlet  a  new  reservoir  of  about  300,000,000  gallons  capacity,  and  con- 

•$20,000  for  maintenance  and  repair  of  the  aqueduct;  $60,000  for  commencing  th« 
improvement  of  the  receivins  reservoir. 
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necting  this  reservoir  by  a  new  line  of  large  mains  with  the  existing 
system  of  water  mains  in  the  city  of  Washington. 

All  operations  on  this  project  are  suspended,  and  no  work  has  been 
done  under  it  during  the  year. 

The  channel  on  the  east  side  of  the  reservoir,  which  has  been  dam- 
aged by  heavy  rain,  was  repaired  in  August,  and  a  strong  bulkhead 
was  built  with  a  flume  leading  from  behind  it  into  the  great  sewer  that 
passes  around  the  reservoir.  The  paving  of  the  ditch  at  this  point  was 
laid  in  cement,  and  it  is  hoped  that  future  damage  at  this  troublesome 
place  will  be  avoided.  The  necessary  repairs  were  made  to  the  watch- 
man's house  at  the  reservoir  during  September  and  October.  A  new 
protection  over  the  top  of  the  Fayette  Street  air  shaft  was  made  in  ^o- 
vember.  Stone  was  hauled,  by  permission,  by  the  District  of  Columbia 
from  Champlain  Avenue  shaft  for  repairs  of  roads. 

A  deed  of  Frederick  Wetzel  to  the  United  States,  for  land  near  the 
distributing  reservoir,  dated  April  26,  1890,  with  quitclaim  deed  of 
Margaret  A.  Wetzel,  dated  May  2,  1890,  was  recorded  on  January  18 
in  the  land  records  of  the  District  of  Columbia. 

The  following  provisions  were  incorporated  in  the  act  making  appro- 
priations for  the  District  of  Columbia,  approved  by  the  President  March 
3,1883: 

That  notwithstandiDg  the  limitation  prescribe  by  the  acts  of  CoDgress,  approved 
July  fifteenth,  eighteen  hundred  and  eighty-two,  and  February  twenty-six,  eighteen 
hundred  and  eignty-five,  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  to 
pay  to  Thomas  Keady  the  sum  of  four  hundred  and  seventy  dollars  and  ninety  cents, 
out  of  the  unexpended  balance  of  the  appropriation  of  fifty-one  thousand  three  hun- 
dred and  seventy  dollars,  to  pay  for  land  to  extend  aqueduct,  made  by  the  act  en- 
titled "An  act  to  increase  the  water  supply  of  the  city  of  Washington,  and  for  other 
purposes,"  approved  July  fifteenth,  eighteen  hundred  and  eighty-two,  which  sum 
shall  be  in  full  for  the  appraised  value  of  land  owned  by  the  said  Thomas  Ready  and 
taken  by  the  United  States  for  the  requirements  and  purposes  of  that  act :  Provided, 
That  no  payment  hereunder  shall  be  made  until  tlie  the  Attorney-General  shall  have 
decitied  that  an  absolute  title  to  the  premises  shall  vest  in  the  United  States. 

A  watchman  has  been  employed  during  the  year  at  the  new  reservoir. 
His  duties  have  included  the  guarding  of  tlie  stcme  at  the  mouths  of  all 
the  shafts,  except  the  one  at  Foundry  branch,  which  is  under  the  care 
of  the  watchman  at  the  distributing  reservoir, 

July  1,  1892,  balance  unexpended  on  aU  it^ms  of  appropriation $430, 325. 53 

June  30, 1893,  amount  expended  during  the  year 980. 25 

July  1,  1893,  balance  unexpended  and  available 429, 345. 28 

No  estimate  for  further  appropriation  is  submitted. 
(See  Appendix  B  B  B  2.) 

3.  Erection  offish  ways  at  Oreat  Falls, — ^At  the  commencement  of  the 
fiscal  year  no  work  wasiikprogress. 

Sections  4,  5,  and  6  of  the  fish  ways  at  Great  Falls  were  completed 
at  the  date  of  the  last  annual  report  of  the  offi(5er  in  charge,  and  tliere 
remained  to  complete  the  plans  of  the  Commissioner  of  Fish  and  Fisher- 
ies sections  1,  2,  and  3. 

Under  a  ruling  concerning  the  act  of  July  16, 1882,  providing  for  the 
construction  of  these  fish  ways,  the  Secretary  of  War  deidded  that  the 
engineer  officer  in  charge  should  be  held  responsible  only  for  the  proper 
protection  of  the  Aqueduct  Dam  at  Great  Falls  and  the  disbursement 
of  the  funds  appropriated,  the  Commissioner  of  Fish  and  Fisheries  be- 
ing responsible  under  the  act  for  the  plans  and  specifications  of  the 
fish  ways  and  their  execution. 
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^  By  the  act  o^  Con^rfa«s  approved  bv  the  President  Aagnst  5, 1892, 
^n  appropriation  of  $15,000  wa.s  made  for  this  work.    Proposals  were 
advertised  for  October  17.  and  the  contract^  which  was  awarded  to  Mr. 
I.<«aac  H.  Hatha^Tay,  of  Philadelphia.  Pa.,  the  lowest  bidder,  was  en- 
tered into  November  23. 

I>aring  Angnst  and  September  a  surveyor  and  three  men  were  em- 
ployed on  a  .sorvey  for  the  purpose  of  enabling  the  Commissioner  of 
Fish  and  Fisheries  to  make  the  construction  plans  for  sections  1,  2,  and 
3,  and  also  for  an  additional  work  de^ared  by  him,  viz,  a  x>ermAnent 
dam  between  sections  1  and  2. 

Uj>on  application  by  the  contractor,  and  widi  my  authority,  the  time 
for  the  completion  of  the  contract  was  extended  one  mouth. 

Sections  2  and  3  of  the  fish  ways  and  part  of  the  permanent  deflect- 
ing dam  have  been  completed,  but  there  remains  to  be  done  the  com- 
pletion of  this  dam  and  the  con:>truction  of  section  1. 

The  Commissioner  of  Fish  and  Fisheries  is  of  the  opinion  that  an 
additional  sum  of  $7,890  will  be  required  to  complete  the  work,  and 
requests  that  an  estimate  for  it  be  submitted. 

Jnly  1,  1892,  balance  nnexpended $47.89 

AmooD  t  appropriated  by  act  approved  Aagnst  5,  188Q 15, 000. 00 

15, 047. 89 
JnneSO,  1893,  amount  expended  dnriDg  the  year 10,546.60 

Jnly  1, 1893,  balance  nnexpended 4,501.29 

Jaly  1, 1893,  oaUtanding  liabilities 4, 469.27 

July  1, 1893, balance  available 32.02 

Amount  deemed  necessary  by  the  Commissioner  of  Fish  and  Fisheries  for 
the  completion  of  the  work 7,890.00 

(See  Appendix  B  B  B  3.) 

IMPROVEMENT  AND  CARE  OF  PUBLIC  BriLDINGS  AND  GROUNDS,  AND 
CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT,  IN 
THE  DISTRICT  OF  COLU3IBIA. 

Officer  iu  charjcce,  Col.  O.  H.  Ernat,  Major,  Corps  of  En.2rineers,  until 
March  31,  l.Sl)3,  and  since  that  date,  Col.  John  M.  Wilson,  Lieut 
Col.,  ('oriys  of  Engineers. 

Tlic  Executive  Mansion  has  received  tlie  usual  care,  and  sueh  im- 
])rovements  have  been  made  as  the  funds  available  would  admit. 

Neufcliatel  mastic  has  been  laid  upon  tlie  area  pavements  and  in  a 
imrtion  of  the  basement  of  the  building.  The  heating  apparatus  was 
reiiM)d(»lled  and  improved.  Some  of  the  intSrior  walls  have  beenredec- 
orat(Ml  and  rooms  refurnished. 

Tiiose  ])ortions  of  the  stone  balustrade,  coping,  cornice,  etc.,  of  the 
buihling  wliich  were  torn  away  and  seriously  damaged  during  the 
severe  storm  in  November,  18t>l,  were  repaired. 

New  furniture,  matting,  carpets,  etc.,  have  been  supplied  from  time 
to  time  when  necessary. 

The  conservatory  and  greenhoitses  were  all  overhauled  and  repairs 
of  v^arious  kinds  made. 

Kvery  effort  has  been  made  to  maintain  the  Washington  MonuHient 
and  its  machinery  in  good  condition,  and  to  continue  the  improvement 
and  ornamentation  of  the  adjacent  grounds. 


^^P  CtTABTS  or  ITORTHERN  AWD  IJOtrnTWESTEHK  LATOCg.       4?!' 

^^f    All    boiloM   unA   machinery  have   breu  carofiilty  overbniiled  andf 
P^^deaned,  and  tliH  work  of  repainting  tlie  ifflti  work  of  the  interior  of  the 
inotmmont  has  bpen  tomnienced. 

The  elevator  receives  the  most  careful  attention,  being  constantly 
inspected  by  experts,  and  it  is  tmlieved  to  be  as  Bufe  as  it  ia  in  the 
power  of  miin  to  make  it. 

There  were  180^327  visitors  to  the  top  of  the  shaft  during  the  year, 
making  a  total  ot  7^,602  persons  who  hnve  made  the  ascent  siiico  the 
tnouuioent  was  opened  to  the  public  in  October,  1888, 

The  improvemeut  of  the  nioDument  grounds  has  been  continued, 
plank  walks  constructed,  new  water  pipe  intriKluced,  flower  beds 
planted,  etc. 

At  the  propagating  gardens  and  nurseries  extensive  repairs  were 
made  to  the  various  greenhouses,  about  a  half  million  plant^s  propa- 
gated for  use  in  the  public  parks,  shops  and  storehouses  repaired,  and 
a  large  nnmber  of  cuttings  of  flowering  shrubs  planted. 

In  addition  to  the  general  work  performed  for  maintaining  in  good 
condition  the  improved  public  reservations,  four  small  triangular  spaces 
have  been  highly  improved  and  one  partially  improved. 

The  asphalt  roads  and  walks  in  Smithsonian  and  Judiciary  parks 
have  been  extended,  and  repairs  matle  to  the  asphalt  walks  in  Lafay- 
ette, Franklin,  Farragut,  and  Mount  Vernon  parka. 

The  officer  in  charge  invites  attention  to  the  propriety  of  separating 
the  ofSce  rooms  of  the  president  from  tliose  of  his  home  and  submits 
suggestions  for  consideration.  He  also  recommends  the  extcnsiou  of 
the  electric  light  system  to  include  the  Monument  grounds,  Lafayette, 
and  Franklin  squares. 

Attention  is  iuvit«d  to  the  detailed  report  of  the  officer  in  charge, 
and  to  his  estimates  and  recommeudatious  for  the  fiscal  year  ending 
June  31),  1895. 
Ris  estimates  are  as  follows: 
improvenienl  and  care  of  pablio  buildings  aod  groaads  ia  charge  of 

,e  Chief  of  Engineere •206,821.40 

X  oompeTwatioQ  of  peraons  umpIojedOD  pnblEo  buildings  and  grtiunda      61,420.00 
T  replucing  Ibe  overhead  «yHt«ni  of  telegraph  wires,  nith  dujiiicate 
B  ^S'Ooudaotor  under-groimd  cable,  and  foi  care  ood  repair  of  existing 

llinea 32..W0 ,00 

tr  couting^t  and  incidental  expeuaee  of  public  buildings  and  gronnds  500. 00 

II  o»re  of  wsahington  Monunieat  and  maintesuncc  of  elevator : 

B»Uriosofeniployfe -. 89,060.00 

One  newengine  complete  in  position,  to  replace  tbe  old  en- 

gintt  vhich  mat  tbe  d.rn^nx)  for  the  electric  lights 650.00 

FuoL  lights,  contingendeit,  et« 3,600.00 

13,310.00 


I  (See  Appendix  C  C  C.)     ' 


'  Surveys  on  the  Great  Lakes  by  engineer  officeis  were  made  more 

thau  two  geueratioiis  ago.  There  are  upon  the  flies  of  this  office  maps 
of  localities  made  by  such  officers  in  the  years  1817,  1819, 182i,  isue, 
1827,  and  many  of  hiter  dat^s  up  to  the  present  time. 

Up  to  IMl  these  surveys  were  in  connection  with  improvement  of 
"je  various  harbors,  and  of  rivers  tributaiy  to  the  lakes.  The  needs 
E  navigation  demanding  more  than  surveys  of  disconnected  localities, 
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the  "  Survey  of  tlie  Northern  and  Northwestern  Lakes"  as  a  conneeted 
whole  was  c^)ninieneecl  under  an  appropriate >n  inade  March  3,  1841,  of 
$ir>,(KK)  for  a  '' liydrographie  survey  of  the  coasts  of  the  Northern  and 
Northwestern  Lakes  of  the  United  Sratos/ 

This  work  was  naturally  assigrned  to  tlie  War  DeiMirtmeut,  as  its 
ofticers  had  theretofore  been  engaged  in  making  local  sorveys  and  had 
charge  of  tht*  works  of  improvement  then  in  progress,  and  had  been 
so  engaged  tor  a  number  of  years:  and  Capt.  W.  G.  Williams,  then  in 
charge  of  harbor  improvements  on  Lake  Erie,  with  station  at  Hntlalo, 
was  directed  by  a  hotter  of  May  17,  1841,  to  take  charge  of  the  survey 
and  under  the  approj)riation  made  March  3,  previously.  A  few  years 
thereafter  the  otlice  was  renn>ved  to  Detniit,  Mich.,  where  it  remained 
until  the  lieM  work  of  the  survey  was  completed  in  1882.  and  that 
place  has  since  remained  the  )K>int  for  the  distribntion  of  the  charts  of 
the  lakes. 

From  1841  the  survey  of  the  lakes  was  carried  on  under  the  follow- 
ing approi»riati<ms: 

Mar.     3,isn $ln.(»Oil  .Inlv     2.1SS4 $HX»,n00 

Mav    is,l>i42 2iXlX>!»  F«li.    28,18© 125.0iiO 

Mar.     l.lSi:? 3(i.0<V«  .huw  12,lSS6 SO.rtflO 

.Turn*   17.1S1I 2»».«>M^  Mar.     2,  lsS7 15r>,0i>l 

Mar.     .S.1M5 2i\tVii1  .lulv   20.1SSS 75jV0 

Aiijj.     S.isn; 2,\l»«X^  Mar.     S,  1S6S l(h>.00il 

Aug.    12.  ivlS 2\0O0  .Tulv    15.1870 HV.rtX) 

Mar.     ;^,1S|J» laiiiV  Mar.     a  1871 ITT^.OOO 

Sept.  2MS:»n 2.\(iiN»  .Tiiiu-   la  1872 17o,ai0 

Mar.      :4.  ls:>l 2.\(nX»  Mar.     3.1873 175,<*10 

Aup.   P»<».isr>2 2.\tXiO  .1  nut'  23,1874 175.«W 

Mar.      S.lsr^S 50.0lH^  Mar.     a  1875 IW.OilO 

Aiic:.     5.lsr»4 5(i.0(X)  .Inlv    31,1876 84.000 

Mar.      S,  1S.V> 50,0tii»  Mar.      3,1877 94.500 

Aiijr.   30.1S:>8 .Vi.(K"H")  .luiM-  20. 1878 4S.50D 

Mar.     .S.1>C.7 5(\<HH'>  Mar.     3,1879 85.«W 

,limo   12.isr>s 75.(W»  .1111)0  IS.  1S80 40,000 

Mar.     3,18r»H 7.%.»itNi  Mar.     3,1881 18,000 

.lime  2\,\^V> 7.\0<>J»  Aiiir.     7.1882 12.000 

Mar.      2.  iS'il 7.V  (Vhi  

.Inly     5.1><i";2 l<C»,tHH»                Toiiil 2.939.S79 

Yeh.      9,  l^^C" It'iti,  <79 

The  tielil  work  of  tin*  Mirv<v  luMiig  com]»leted,  the  office  of  the  survey 
was  chiM-d  in  August,  issj.  and  xhv  rcconL<  transferred  to  this  office. 
The  printing  of  the  liiial  re]Hut  was  (MJUiplcUnl  in  Noveinl>er,  1882. 
Work  ill  Connect  ion  witli  the  engraving  and  ]»rinting  of  the  charts  still 
remained,  but  oi  tlie  a]»pr«»].riatitni  of  S!li*.(HK»  last  alnive  mentioned, 
*2.:Nl\.S*j  was  returned  u^  the  sur]>]us  fund  i^lthe  lYeAsnry. 

At  that  time  the  charts  wt-re  ]»ei  leeted  to  the  full  needs  of  navigatioA 
under  the  then  existing  e(»nditii)ns. 

From  the  eom]>leiion  of  the  liehl  work  to  the  present  time  the  fol- 
low ing  ji}>]n-opriation>  have  l»een  ma^le,  which  have  been  applied  to 
printing,  elect roiypiiig  and  issuing  chaits  f(»r  tlie  use  of  navigators: 

Mai.  .^.  lv<:-5 $.^:.  (XK»  Aiip.  30. 1S90 S2,0i~0 

.n:l;7.iv^i  ;;.iM'  M«i-.    s,  isjq 2!«rti 

Mar.  .';.  IVN".     V  ,MH.  ^„^     ri.lS!iL> 2  iW 

Aiic.   J.  1^S»; i;.(HHi  ]ij;,r.    :^.1S9.S o  (W 

Mar.  .S.  iSsT     U.  <kxi                                                                   

<Vt.   LMSNS 2,(MM              Total 25,0W 

Mar.  1',  l^^M i',  Omi- 

To  June  :Ui.  l^HX  the  nggngaie  i»r  >^:.7M7.SO  has  bc»en  turned  into 
the  Tnsishn  Ih^m  the  s:i]e  n!  elniviN.  1  ].  to  IVbrnarv  20.  ]81K),  rharta 
to  vessels  navigrttiiii:  the  K^vmi  L:ikes  were..  l>y  regulation,  issued  free, 
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not  to  exceed  one  set  to  each  vessel;  charts  to  other  parties  to  be  sohl 
at  30  cents  each.  From  and  after  that  date  no  more  free  issue  was 
made,  and  charts  were  sold  at  30  cents  each,  this  price  coiitimiing  until 
July  16, 1890,  since  which  date  the  price  has  been  20  cents. 

Becanse  of  the  phenomenal  increase  of  commerce  on  the  lakes,  and 
under  the  stimulus  of  the  increased  depth  made  practicable  through 
the  St.  Marys  River  by  the  completion  of  the  new  lock  and  the  increase 
of  depth  obtained  by  the  improvements  made  in  the  channels  of  the 
rivers  and  in  the  harbors  of  the  lakes,  the  draft  of  lake  vessels  has 
steadily  increased,  and  therefore  the  interests  of  navigation  have  re- 
quired reexamination  of  certain  shoaler  areas  sufficiently  surveyed 
and  charted  for  the  older  conditions  of  a  12-foot  navigation. 

In  1887  a  vessel  struck  on  a  shoal  and  in  14  ieet  of  water  where  22 
feet  was  shown.  This  obstruction  was  found  to  have  been  a  detached 
bowlder  about  6  by  4  feet  on  top,  and  this  occurrence  suggested  the 
desirability  of  having  funds  available  for  limited  surveys  in  such  cases 
as  this  and  for  keeping  the  charts  in  all  respects  up  to  date.  Accord- 
ingly an  estimate  of  $10,000  was  submitted  with  the  Annual  Report  of 
1887,  which  estimate  was  repeated  for  tlie  Annual  Report  of  1888.  An 
appropriation  of  $5,000  was  made  March  2, 1889,  for  **  surveys,  additions 
to,  and  correcting  engraved  plates."  This  and  succeeding  appropria- 
tions for  the  same  purpose  to  date  are  as  follows: 

Mar.     2,1889 $5,000     Mar.    3,1893 $25,000 

Aug.  30,1890 10,000 

Mar.    3,1891 10,000 

Aug.    5,1892 5,000 

Under  these  appropriations  reexaminations  have  been  made  of  va- 
rious localities,  as  shown  by  the  annual  reports,  and  quite  extensive 
reexaminations  are  now  under  way  on  the  St.  Marys  and  St.  Lawrence 
rivers. 

Under  the  supervision  of  this  office  and  during  the  fiscal  year  ad- 
ditions have  been  made  to.  the  engraved  copperplates  of  charts  of — 

Thunder  Bay,  Lake  Huron, 

Tawas  Harbor,  Lake  Huron. 

Sand  Beach,    harbor    of    refuge,    Lake 

HuroD. 
South  end  of  Lake  Huron. 
St.  Clair  River. 
Lake  St.  Clair. 
Detroit  River. 
Lake  Erie. 

Coast  chart  No.  1,  Lake  Erie. 
Coast  chart  No.  5,  Lake  iirie. 
Coast  chart  No.  6,  Lake  Erie. 
Coast  chart  No.  7,  Lake  Erie. 
Sandasky  Bay. 
Niagara  Falls. 
Lake  Ontario. 

Coast  chart  No.  1,  Lake  Ontario. 
Coast  chart  No.  3,  Lake  Ontario. 
Coast  chart  No.  4,  Lake  Ontario. 
St.  Lawrence  River,  Nos.  1, 2,  3, 4, 5,  and  6. 


Total 55,000 


Lake  Sapeiior,  Nos.  1  and  2. 

Isle  Royale,  Lake  Superior. 

Huron  Island,  Lake  Superior. 

Grand  Island,  Lake  Superior. 

River  Ste.  Marie,  No.  L 

Eaat  Neebish  Rapids. 

River  Ste.  Marie,  No.  2. 

Straits  of  Mackinac. 

North  end  of  Lake  Michigan. 

Beaver  Island  Group,  Lake  Michigan. 

Coast  chart  No.  1,  Lake  Michigan. 

Coast  chart  No.  4,  Lake  Michigan. 

Coast  chart  No.  5,  Lake  Michigan. 

Coast  chart  No.  8,  Lake  Michigan. 

Coast  chart  No.  9,  Lake  Michigan. 

Grand  and  Little  Traverse  Bays,   Lake 

Michigan. 
Lake  Huron. 

Presqn'  Isle  and   Middle  Island,  Lake 
.    Huron. 


New  electrotypes  of  the  following  plates  have  been  made: 


Straits  of  Mackinac. 

North  end  of  Lake  Michigan. 


Beaver  Island  group,  Lake  Michigan. 
Lake  Huron. 


During  the  year  6,757  charts  were  distributed  under  the  supervision 
of  Col.  O.  M.  Poe,  Corps  of  Engineers,  at  Detroit,  Mich.  Of  these  0,347 
were  sold  at  20  cents  each,  18  at  10  cents  each,  5  at  5  cents  each,  and 
6  at  1  cents  each.    lu  addition  12  charts  were  sold  from  this  ofiice  at 
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j  ■*'•-■»  -:i  ■ :.  I ''•.  J' 1  T  IT!  ".:•-  *  ■•'  ■:  .  r'-"^-  L-  Miirshall.  Corps 
.,"  ;•.';-■.—■•.  i"  .':  .-i  -  r  ..  i"  '  •-::"•  rr-  1-  Pir  total  amount  re- 
'»-'.  ■  !:  *:-  *  t.t-  :  •  .  i.-*  t  i>  *!-_>".:  .  -ffli.i  has  been  turned 
.'  *■•-  7"*:c»-i:'"  r'i'-  *  ■":_  i;:*:  •7:'  b~.  l  :"  •:  :  r.r.rrns:  and  distribnt- 
:  • --*^  ' :  i  •-.-  r  i>  i-.  »•_  ••  """-rT  ::  -v  :->r  The  fact  that  the 
V  ■  ■*. "  I  ;.  i  '■  :u :  -  T  'V.  i '  •—'  :^  i::-^.'.  -  ~  -  ^'  :>  -  -^^i  for  river  and  har- 
•  V    'i    "  :■'.  i-'--i-i,-7  •■';:>    :"    -  k^T*  '.vcM  1.01  In:  printed  and  dis- 

V'.''  *--  -.'•-:•->:.     f  ■.   j.ltI  I':»r  ia*:*::ri<'»n>  were  made  to  the 
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-V    K-i*-.*    *  ■    1  '"'L-*  '":.si7T.  y.i.  7.  L:ikf  Erie. 
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.;,;*-  ■  *^  •  *  ■.  y.i-     »   r  -*r  T>   Vir.'*.  Z-r.r-  Ml  ":.■.;;  an '.•»:!  *t  chart.  No.  8. 

-••I  V  'i  »r«.'  K.r.i'  Ljjit-  >':■  :j;::2*ii  coa>t  t-Lart,  Xo,  9. 

;>  fc  1  *  •  > .  V  •.  1  ^.T '.  ■- ; .  J-L  *•  -  y. . : :_:  z^^  m .-.z. ii"""  Ki vrr. 
^ '.fc* *•■.«. r*   .' ' o .  ►. .  .'-.i ":: -  }- : . - 

l)  .:'..:  •'.«:  *>''di]  v^.^:  ^•::v.'-v*  w*-re  inadt-  as  follows: 

>K  ^f'tr*jf  f^ir*'r.  "'r.^'fi  V),'Kxi^  Fteh  }*ny  to  Ihtonr  lighthouse. — ^This 
fiuivf-;.  >  *:.v*-'' »;•*-/!  njjd'r:  th»f  >Tipervisiiin  of  Col.  O.  M.  Poe,  Corps  of 
Kf|rrJIJ^^J-.  fr.,;*-;  ail  all'ttiijeiit  of  *4.0(lO,  afterwards  increased  to 
kX.f'lTi,  \\hi\:  '.*.is  rorfjiij<-iii«:d  in  January,  1893.  This  allotment  was  so 
!^jij;ill  That  T},tf'  wriik  was 'roiiJiiu-d  to  the  requi.site  astronomical  detemii- 
nation?'  ami  to  tIk-  «'XT<-iisJon  of  the  triangulation.  At  the  close  of  the 
fisi-al  y^ar  a  iMt\  ol»s(rrvatory  had  been  constructed  at  Sanlt  Ste. 
Marie,  Mi<li.,  observations  had  been  conii>leted  for  the  determination 
of  latitude,  and  r»y>.servations  were  in  i>rogress  for  the  determination  of 
loii^itnde.  Ki^lit  jirimary  triangulation  stations  had  been  definitely, 
and  four  approximately.  S4*le<*ted.  Six  trian;;ulation  stations  had  been 
linilt.  anrl  from  twelve  to  lilteen  lines  of  sifjht  cut.  Preparations  had 
been  made  tor  aetive  field  work  after  July  1, 1893.  The  estimated 04)St 
of  the  resiirvey  of  St.  Marys  Hiver  is  «(»4,08(>,  of  which  $40,000  can 
be  profitably  e\pen<l<Mi  during  the  fiscal  year  ending  Jane  30,  1895. 

(See  Appendix  1)  1)  I)  I.) 

Smrra  Shoni  Lakv  Hrir, — This  shoal,  located  S.  15°  36' W., and  distant 
i\\  nnles  from  Ihe  HntValo  Hreakwater  Light,  was  struck  by  the  steamer 
*SV ///77/,  ot'  Ihe  I.ehigh  \'alley  line,  and  a  survey  was  at  once  ordeivd, 
and  was  made  under  (he  direction  of  Maj.  10.  11.  Kuffner,  Corps  of  En- 
gineers. Tin's  slioal.  with  ir>  feet  of  water  upon  it  at  ordinary  hike 
h'\el,  is  now  shown  (Ml  tlnM'harts. 

I>isrh(iriirs  0/  Manam  h*irtr. — A  re]>ort  upon  the  measurements  made 
a]i]M»urs  in  Ap])ondi\  D  1>  I>  2  to  this  report. 

Ixrsurrnt  <|/"  ihr  lakf  tnntt  <U  ('hinnfo, — This  survey,  made  under 
Ihe  direrti»tn  of  C:i]>t.  \\'.  1-.  Marsliall.  Corps  of  Engineers,  Ii;is  been 
ronjpUUui.  anil  :i  pi-eliniinai  \  map,  sliowing  the  obstructions,  etc..  and 
th<»  sailini:  liiu's  to  :\\ou\  ihom  has  boen  issued,  and  is  for  sale  at  Col. 
Pott's  olli«<\  III  l>rtr«>ii.  and  at  Ca]>t.  Alarshairs  olliee,  in  Chicago. 

^s«»o  .\]^p(Muii\  l>  1>  1>  S.' 

.s'..Mf  .1/ ;A.  ytuuii't  i-'  ihi  .V/»7,^r7r.7  }^i}'f)\ — l»e]>iirt  reachtnl  this  office 
Vi\  .ln!>.  lv.e\  ihat  a  sit  :im  b;nge  ;;:n«ni:ded  on  this  shoal,  the  water 
W  \  ::  "a;»i»:.i  11  {(n  J  lUc]^.  ;i-;  ii.-r.i.:,  .-n  ihci^iasT  rhart  ii  :>  niarked  13- 
tiM'i  n1..\k  "  \  n;.;\,\  \^;j>  ;u',-,.r»i  :.;.i\  orurvrd.  ami  wa>  made  under 
ilii  iii;\'*  .  .iv.  i«;  (\i4»:    i^;i.    ('.  K'.:.;.;;-.i  ■.  loi  :»>  o:  l']i£:iniH"'rs. 

i  ■:»  <'^  '  ■■  ;  i;:.v.  Nl:.-\i<»i;  ; ".  ;,;  ; ;.»  >M.i;  \*;i>  p:'ii]>er!y  locatt-^i  On  the 
»■»;!.  ;«i '■  '^^.'li  i^*  j^  •,■■.».  .  ...  •  '.  :  ■:  :!.!•  ■i\f"'.  !■•  whieli  the  chart  is 
»•'.  i«  I  '-   ;»^^»  .    r  .  .     -  r  ;    i  \  ^:  ^  \»  :ci.  the  barge  ;rrouiided 

ill*    ;'»  ,»*».■;    :i;;»«M.>   .:.     \      .»,-:  ,i.\    1^    i»    i»  4    U-  ;.ljv  TX'jVirU 
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Surveys  in  the  St.  Latrrence  Kirer. — A  rei-xamination  of  tbe  hydro- 
graphy to  discover  obstructioDS  at  greater  deptb  than  that  heretofore 
demanded  by  navigation  being  det-ermiued  upon,  it  has  been  decided 
to  sweep  the  cbanoels  with  a  borizootal  bar  carried  at  the  designated 
depth.  The  work  is  carried  on  uutler  the  direction  of  Capt.  Smith  8. 
Lea^h,  Corps  of  Engioeers.  Preliminary  to  the  actaal  survey,  a  care- 
liil  examination  has  been  made  of  the  origiiiiU  notes  and  sheets  of  the 
former  survey,  and  the  work  will  nowprogiess  under  an  allotmenti'roni 
the  funds  available  for  the  fiscal  year  ending  June  30, 1804, 

Continual  effort  has  been  made  to  keep  the  chaits  up  to  date,  and  a 
very  considerable  number  have  been  coireeted  during  the  year,  and  the 
special  examinations  made  iu  connection  with  river  and  harbor  work 
have  been  made  nse  of  whenever  available.  If  it  were  not  for  this 
collateral  assistance  a  number  of  very  important  charts  would,  owing 
to  lack  of  funds  to  make  surveys,  be  In  a  very  imperfect,  and,  in  some 
cases,  useless  condition. 

As  soon  as  the  funds  available  will  permit  it  is  proposed  to  prepare 
and  publish  geucral  charts  of  lakes  Superior  and  Michigan,  each  on 
one  sheet,  there  being  a  great  demand  for  these  charts  at  present ;  also 
to  prepare  and  publish  coast  charta  of  lakes  Huron  and  Superior  in 
order  to  complete  the  set  of  charts  of  the  lakes. 

These  projects  or  something  of  a  similar  nature  will  have  to  be  car- 
ried out  if  the  charts  are  to  be  rendered  of  the  greatest  service  to  navi- 
gators. The  work  already  done,  particularly  the  location  of  the  dan- 
gerous slioals  in  Lake  Erie,  has  fully  demonstrated  the  necessity  which 
exists  for  work  of  this  character.  The  lake  marine  is  of  too  great  im- 
portance to  the  country  at  largeforanyeffortlooking  toward  its  safety 
to  be  spared.  When  the  Grovernineut  »eUs  charts  to  navigators 
these  charts  should  embody  the  latest  and  most  accurate  information 
concemiuK  the  loealities  t^>  which  they  refer,  and  everything  should  be 
(lone  to  render  uavigatiou  safe  and  certain. 

The  low  water  of  recent  years,  combined  with  the  great  increase  in 
size  and  number  of  vessels,  has  resulted  in  the  larger  and  more  exiien- 
sive  vessels  discovering  dangers  previously  unknown,  and  diacovering 
them  by  the  costly  process  of  striking  them,  AH  dangers  so  discovered 
should  at  once  be  surveyed  and  located  upon  the  cbart<s,  in  order  to 
prevent  the  repetition  of  similar  accidents  at  the  same  point.  Locali- 
ties deemed  perfectly  safe  for  navigation  when  smaller  vessels  were  used 
are  now  regarded  with  suspicion  by  the  larger  vessels,  and  it  is  essen- 
tial that  certain  special  areas  should  be  rei^xamined. 

St.  Marys  River  is  one  of  the  localities  on  the  lakes  where  new  sur- 
veys are  essential  in  order  that  the  charts  may  be  rendered  of  the 
greatest  service;  the  surveys  npon  which  the  present  charts  are  based 
were  made  between  1853  and  1857,  and  since  that  time  the  region  tribu- 
tary to  the  river  has  undergone  an  enormous  development.  More  than 
a,0(W,(KH)  tons  of  freight  now  pass  through  the  river  annually,  and  ex- 
tensive works  (»f  improvement  have  been  completed  and  are  in  progress. 
Since  the  original  surveys  were  made  the  draft  of  \'e886ls  has  increased 
from  Hi  and  12  feet  to  id  feet  and  will  shortly  bo  increased  to  20  feet 
The  river  is  a  difficult  one  to  navigate  with  the  lai'ge  vessels  of  the 
present  time,  and  new  charts  are  absolutely  essential.  The  records  of 
the  former  survey  and  of  the  river  improvement  will  prevent  all  dupli- 
cation of  work,  and  will  permit  the  survey  to  be  pushed  to  completion 
^^ooickly  as  possible. 

^he  organized  distri^^t8  in  connection  with  river  and  harbor  work 
'  entablished  at  the  chief  cities  on  the  lakes  will  greatlf  J'acilitatQ 
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keepiiifc  all  of  the  charts  up  to  date,  and  will  insure  the  maximum  re- 
sults with  the  miuimum  cost. 

lu  view  of  the  ^eat  importance  of  this  work  to  the  lake  marine  an 
appropriation  of  $«70,000  for  surveys  and  other  exj^nses  connected 
with  correcting  and  extending  the  charts  of  the  northern  and  north- 
western lakes  is  most  earnestly  recommended,  as  the  conditions  now 
existing  are  urgent  and  require  that  this  amount  should  be  avsdlable 
at  the  earliest  possible  moment,  and  an  appropriation  of  $3,000  is 
recommended  for  the  printing  and  distribution  of  the  charts. 

Attention  is  invited  to  the  fact  that  it  is  estimated  that  it  will  require 
$40,000  to  complete  the  survey  of  the  St.  Marys  River.  The  great  and 
growing  commerce  on  this  highway  demands  an  early  completion  of  the 
work.  The  officer  in  charge  reports  that  this  sum  can  all  be  profitably 
expended  during  the  fiscal  year  if  made  available.  The  extension  of 
the  charts  to  include  general  charts  of  lakes  8ux)erior  and  Michigan, 
of  coast  charts  for  lakes  Superior  and  Huron,  and  surveys  at  other 
localities  will  absorb  the  balance  of  the  estimated  amount  for  the  fiscal 
year  of  1894.  Again,  the  work  during  a  fiscal  year  in  that  latitude  is 
interrupted  by  the  inclement  season  of  about  five  months'  duration  in 
the  middle  of  the  fiscal  year.  It  would  be  an  actual  economy  and 
saving  to  have  the  funds  appropriated  made  available  until  expended, 
in  which  event  arrangements  could  be  made  to  organize  the  field  work 
to  commence  in  the  spring  and  to  continue  uninterruptedly  until  the 
close  of  the  season.  As  matters  now  are,  work  must  be  organized  so 
as  to  cease  absolutely  on  June  30;  then,  if  an  appropiiatioii  be  made 
after  that  date,  only  to  be  available  for  the  fiscal  year,  the  work  can  not  be 
effectively  organized  for  operations  for  the  remainder  of  the  season, 
and  effective  work  can  only  begin  in  the  ensuing  spring,  to  be  again  in- 
terrupted on  June  30. 

Annttal  water  leveh  of  the  Northern  and  Northwestern  Lakes. — ^Tables 
showing  the  monthly  means  of  water  levels  from  July  1, 1892,  to  Jane 
30, 1893,  at  Charlotte  and  Oswego,  Lake  Ontario;  at  Erie  and  Cleve- 
land, Lake  Erie;  at  Milwaukee,  Lake  Michigan;  and  at  Escanaba, 
Green  Bay  (no  observations  being  made  at  this  latter  place  from  De- 
cember 17,  1892,  to  April  26, 1893),  being  in  continuation  of  those  pub- 
lished in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1892,  will  be 
found  in  Appendix  D  D  D  5. 

In  the  publication  of  water  levels  heretofore  the  readings  of  the  gauge 
at  Ogdensburg,  on  the  St.  Lawrence  Iliver,  have  not  been  given.  Con- 
sidering the  increasing  commerce  on  tliat  river  and  to  that  x>ort,  this 
record  of  gauge  readings  has  become  important,  and  accordingly  the 
readings  from  1869  to  1874  and  from  1883  to  1892,  inclusive,  so  far  as 
the  same  have  been  recorded,  with  the  exception  of  the  year  1888,  are 
given  in  Appendix  D  D  D  6. 

CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

Officer  in  charge,  Maj.  William  A.  Jones,  Corps  of  Engineers,  with 
Lieut,  ilirani  M.  Chitt/Cnden,  C'oips  of  Engineers,  under  his  inimefliate 
orders  until  March  28,  1893;  DiWsion  Engineer,  Col.  O.  M.  Poe,  Corps 
of  Engineers. 

The  construction  of  roads  and  bridges  in  Yellowstone  National  Pai^ 
was  (».onimenced  in  a  systematic  manner  in  1883,  when  the  direction  of 
the  work  was  placed  in  the  hands  of  an  officer  of  the  Corps  of  Engineers. 
A  number  of  small  appropriations  had  been  expended  in  the  endeavor 
to  make  it  possible  to  reach  the  main  objects  of  interest;  access  was 
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IBiidered  posRihle,  but  only  after  a  tiresome  trip,  attended  with  consid- 
rable  daiiKi'i'.  Since  lS8iJ  tlie  woik  has  remaiticd  in  the cliarge  of  tlie 
Eu^iuoer  Department. 

At  the  uiitset  the  engineers  adopted  a  project  which  has  since  beeu 
followed.  It  emhraces  a  helt-line  road,  comnieueing  at  Gardiner,  ou 
the  north  bonndary  line  of  the  Park;  tljence  tu  Mammoth  Hot  Springs; 
theiH^e  to  Upper  Geyser  Basin  via  Norri«  Geysei*  and  Lower  Geyser 
basins;  thence  to  tlie  outlet  of  Yeilowatouo  Lake  via  Slioahone  Lake 
and  the  west  arm  of  YeUowwtone  Lake, crossing  the  Continental  Divide 
of  the  Boeky  Moantains  twiee;  thence  to  Vaiicey  via  the  Falls  and 
<;rand  Canyon  of  the  Yellowstone  liiver;  thence  to  Mammoth  Hot 
Springs,  completing  a  uircuit  of  about  145  milew.     Tliore  are  also  in- 

(ludcd  in  the  project  a  road  from  tlie  west  Umndary  lino  of  the  Park 
i  intersect  the  road  along  the  YitlioWRtone  Kiver,  between  the  lake 
btlet  and  the  Falls,  via  Lower  Geyser  Itasin;  a  road  from  NorrisGey- 
BT  Basin  to  the  Falls  of  the  Y'ellowstone;  a  road  from  Yancey  to  the 
ast  line  of  the  Park,  and  short  branch  roads  to  points  of  interest, 
comprising  in  all  alKmt22o  miles  of  new  roads,  with  necessary  bridges 
and  culverts.     Estimated  costs,  as  revised  in  ISSO,  $444,i7i).43. 

The  act  of  Congress  approved  March  3, 1801,  changed  the  i)roiect  of 
that  part  of  the  helt  line  between  Lowei-Ge.yscr  Basin  and  Yellowstone 
Lnlie  by  roqniring  the  road  to  be  built  "l>y  the  shortest  practicable 
route"  from  Fountain  Geyser  to  the  Thumb  of  Yellowstone  Lake, 
■"liis  change  did  not  materially  affect  the  cost, 
t  The  act  of  Congress  approved  August  5, 1S92,  appropriated  845,000 
■d  provided — 

rhat  fifteen  tlioiiRaiul  (Inllnrs  of  tbia  nniuuiit,  or  ao  ntiicli  thentof  its  niajr  be  iieces- 
y,  iniij  Im  expt'iuii-il.  in  tlie  disototiun  cif  tlio  Secretary  of  Wnr,  for  t.lie  coBStriio- 
B  of  a  roail  l>om  tho  Upjicr  Geyaor  Bnsia  to  a  puiut  ua  Stialiu  River  ntiore  it 
aiiefi  Uioaouthrru  boundury  of  tlie  I'ark, 

s  act  has  been  eoustrued  as  the  wish  of  Congress  to  modify  the 
HJe«t  by  adding  about  33J  miles  of  roadt^,  which  will  considerably  in- 
case the  estimated  cost  made  in  ISSU.  E-xperieuce  has  proven  the  es- 
pate  to  have  be«u  too  low,  even  for  the  original  project.  TheolHcerin 
large  proposes  at  au  early  date  to  submit  an  estimate  tor  the  comple- 
tion of  tlie  project  as  amended  by  the  acts  of  Congress,  The  ollicer 
alBo  calls  attention  to  the  fact  that  about  20  per  cent  of  the  appropri- 
atious  thus  far  made  have  been  expended  in  repairs  and  should  not  be 
charged  to  the  cost  of  constructing  new  roads.  At  the  begiwidng  of 
the  year  116  miles  of  roads  had  been  opened  to  travel,  though  tlioir 
construction  is  not  yet  completed.  These  roads  enabled  tourists  to 
I     visit  SInmmoth  Hot  Springs,  Norris  Geyser  Basin,  I.ower  Geyser 

Kill,  Upper  Geyser  Basin,  Yellowstone  Lake,  the  Falls,  and  upper 
of  the  Grand  Canyon  of  the  Yellowstone  Eiver.  Total  amount 
ended  upon  the  project  since  conimenceinent  of  work  in  1S83  to 
e  30,  1892,  including  outstanding  liabilities.  $33i,T!ii.42. 
Lfuring  the  past  year  the  bulk  of  the  work  lias  been  in  repair  and 
improving  the  construction  of  existing  roads.  Short  stretches  of  new 
roads  were  built  to  avoid  excessive  grades  in  old  roads  at  Norris  and 
Canyon  Creek  Hills.  The  construction  of  a  new  road  1  mile  long  was 
roiniiioiiced  at  the  irppor  Falls  of  the  Vcllnwwldtie,  to  replace  au  equal 
length  of  old  road.  Tlie  rond  ti.  luspii^itinii  i'oJnt  wa.s  extended  half 
aniilc.  Repairs  weremiiclc-fnim  ^i;iiiiiii(itli  Hot  Springs  to  Cook  City,  at 
yirginia  Cascade,  on  Ulauden  lliti,  and  in  Gil>buu  and  Grand  canyons, 
I  Six  substantial  bridges  were  constructed,  of  au  average  span  of  40 
* ;  two  over  Gibbon  River,  three  over  the  Firehole  above  Upper 
'  I,  aod  one  small  bridge  across  a  tiibutary  of  the  latter  rivue. 
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At  the  end  of  the  year  the  project  was  nearly  one-half  completed. 
Amount  expended  during  fiscal  year  ending  June  30, 1893,  includ- 
ing outstanding  liabilities,  $39,000. 

July  1,  1892,  balance  unexpended $9i,  92 

Amount  appropriated  by  act  approved  August  5,  1892 46, 000. 00 

Amount  appropriated  by  act  approved  March  3,  1893 30, 000. 00 

75, 094. 92 
June  30,  1893,  amount  expended  during  fiscal  year 36, 284. 46 

July  1,  189*3,  balance  unexpended 38, 810. 46 

July  1,  1893,  outstanding  liabilities $2, 810. 46 

July  1,  1893,  amount  covered  by  uncompleted  contracts 6, 000. 00 

8, 810. 46 

July  1, 1893,  balance  available 30,000.00 

Amount  (estimated)  required  for  completion  of  existing  project *130, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  en£ng  Jane  30, 18%..  tl50, 000. 00 

(See  Appendix  E  E  E) 

MILITARY  AND  .OTHER  MAPS. 

The  following  maps  and  plans  have  been  photolithographed  and  an 
edition  printed: 

Map  of  that  portion  of  the  Department  of  the  Platte  and  adjacent 
territory  east  of  the  one  hundred  and  third  meridian. 

Map  of  a  portion  of  Southeastern  Arizona. 

Outline  map  of  the  lake  front,  Chicago,  111.,  from  Chicago  Harbor 
to  Indiana  State  line,  No.  3. 

Detail  drawings  of  Lock  and  Dam  No.  2,  Great  Kanawha  Biver, 
West  Virginia,  in  twelve  sheets. 

Map  of  modification  in  the  pierliead  line  for  the  west  shore  of  Arthur 
Kill,  New  Jersey,  from  Smith  street,  Perth  Amboy,  north  to  Plough- 
share Point. 

Map  of  modification  in  the  pierhead  and  bulkhead  line  around 
Kikers  Island,  East  Eiver,  New  York. 

Map  of  modification  in  the  pierliead  and  bulkhead  line  for  the  east- 
erly shore  of  East  liiver  at  Ravenswood,  Queens  County,  N.  Y. 

RECONNAISSANCES  AND  EXPLORATIONS. 

Tlie  following  officers  have  been  on  duty  at  the  headquarters  of  the 
military  departments  engaged  in  preparing  sucli  maps  and  making  such 
surveys  as  were  required  by  their  re8i)ective  commanding  officers: 

Lieut.  Cassius  E.  Gillette,  Corps  of  Engineers,  at  headquarters  De- 
partment of  the  Missouri. 

Maj.  Tully  M(*Crea,  Fifth  U.  S.  Artillery,  at  headquarters  Dei)art- 
ment  of  the  Columbia. 

Capt.  Charles  A.  Worden,  Seventh  U.  S.  Infantry,  at  headquarters 
Department  of  the  Platte. 

Lieut.  Charles  G.  Lyman,  Second  U.  S.  Cavalry,  at  headquarters 
Department  of  California. 

Lieut.  Cassius  E.  Gilh^tte,  Cori)s  of  Engineers,  engineer  officer.  De- 
partment of  the  ^Missouri,  rop(nts  that  the  rifie  range  at  Fort  Sheridan, 
Idaho,  was  resurveyed  and  levels  were  taken  for  the  purpose  of  improv- 
ing the  grade  of  the  range;  that  the  ofiice  work  has  consisted  in  the 

•According  to  eHtimato  made  in  1H89,  which  was  too  low. 

t  $20,000  for  repairs  and  mamtcnunco  and  $130,000  for  construction  of  new  roads. 
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reparation  nl  iitn]>s  aud  tracitigs  of  misiiml  dr!uviii[ra  and  sketches, 

mounting  itnd  correcting  niiips,  iiinl  I'niniNliitLu;  bluopiint.K  for  the  cere- 
monies connected  with  the  dedication  of  tlie  World's  Fair  Gronnda  in 
October,  iSSH.    (See  Appendix  F  V  V  1.) 

Maj,  Tnlly  MeCreii,  Fifth  U.  S.  Artillery,  acting  engineer  officer,  De- 
partment of  the  Cuhimlita,  reiwrts  that  field  operations  have  consisted 
of  surveying  and  marking  the  lines  of  the  public  land  survey  through 
the  Vancouver  Barracks  Military  Keservation ;  niH|ia,  plans,  tracings, 
and  blue  {iriuts  h&ve  been  made  nnd  iK»ued  and  the  military  maps  of 
the  department  hept  np  to  date  by  the  addition  of  all  available  topo- 
graphical information.     (See  Appendix  F  F  F  2.) 

Capt.  Charles  A.  Wordcn,  Seventh  U.  S.  Inlantry,  acting  engineer 
officer,  Depiirtnient  of  the  I'lattc,  rejiorts  that  in  August,  18U2,  he 
visited  Fort  Sidney  and  marked  ont  20  acres  on  the  military  reserva- 
tion to  be  used  by  the  city  of  Sidney,  Nebr.,  as  a  cemetery,  in  accord- 
ance witli  the  act  of  Congress  of  .Inne  10,  1S1I2:  that  Ihe  map  of  the 
department  and  adjacent  territory  eiist.  i.l'  flic  our  tiiin<lri'(l  and  third 
meridian  was  completed,  rpprodn.'cil.  mnt  piihlishnl,  aud  iibont  l.'id 
copies  distributed;  that  work  has  bi'iu  I'.iuliMiLi'd  mi  iln-  rrvisji.n  of  ilie 
niapof  the  western  portion  of  the  dc|i;irliinMit ;  and  llml  iiiiiiHTons  niajja 
have  been  mounted  on  cloth,  tnwrings  and  blue  print**  maile,  and  note 
books,  instmmeuts,  and  drawings  supplied  to  the  varioua  posts  in  the 
department.    (See  Appendix  F  F  F  3.) 

Lieut.  Charles  (r.  Lyman,  Second  U.  S.  Cavalry,  in  charge  of  engineer 
ofHce.  Department  of  California,  reports  that  the  ollice  work  involved 
the  preparation  of  original  drawings,  tracing,  and  blue  print  of  maps, 
etc.,  coloring,  mounting,  and  distribution  of  ma{>s,  the  care  and  preser- 
vation ol' surveying  and  astroimmical  instruments  in  store,  and  issuing 
Mif  santi'  to  thr  ililferent  |)osta,  to  triKtps  in  the  field,  and  to  the  (jnar- 
ti'Liiiaslii's  (ic|iarfraent.  No  fleUI  work  of  any  imi>ortauce  has  been 
entered  ioto  ilui  ing  the  year.     (See  Appendix  F  F  F  4.) 

JBTTM4TKS  FOR  AMOUSTS  KEQFIRED  FOB  SirBVEYS  AND  EECONNAIS- 
tpAHOES  IN  MILITAttY  DEPAETMENl'S,  AND  FOB  MAPS,  INULUSIVK 
loP   WAIC  UAl'S. 

■For  military  snrveyn  and  reconnaissances  and  surveys  of  military 
lervations  by  the  engineer  officers  attached  t<i  the  several  headquar- 

,■8  of  military  department-s,  being  an  average  of  $2,U2.SQ  for  each  of 

wen  military  departments  west  of  tho  Itlississippi  River,  $15,000;  for 
fabiicfltiDn  of  maps  ffv  use  of  the  "War  Department,  inclusive  of  war 
^I>8,  $10,000;  total,  »-.'r>,oou. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and  to 
the  imiwrtant  uses  for  which  it  is  inttnided. 

At  the  headfiuarters  of  the  military  departments  west  of  tho  Missis- 
sippi Hiver  there  are  stationed  oIKcerft  of  the  Corps  of  Engineers,  or 
iither  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  maJce  such  surveys  and  prepare  such  maps  as 
may  be  required  by  their  respective  commanding  officers.  In  recent 
years  im  appropriation!!  have  been  made  for  these  purposes,  and,  nausti- 
quently  these  officers  have  been  very  much  cramped  for  lack  of  tlie 
ne<;essary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
rednceil  in  consetpteuce.  The  maps  of  tliese  de|>artnie.nts  are  oonstantly 
in  need  of  revision  and  additions,  which  the  officers  make  so  far  as  pos- 
iiible,  but  with  no  means  eveu  for  the  purchase  of  paper  their  eiforts  are 
limited  in  results, 

VMaffiMi/ikiili!it^  tius  Aciuy  JKugulabioue  rflqukes  that  the  commawi- 
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ing  oflScer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
cliannel  will  call  uix)ii  the  Engineer  Department  for  accurate  charts 
showing  the  sonndings  to  the  extent  of  the  ranges  of  the  guns.  Calls 
upon  this  department  to  perform  its  duty  under  this  regulation  can  not 
bo  honoretl  from  lack  of  means. 

•  Interest  in  the  war  maps  published  by  this  office  and  republished  by 
virtue  of  the  sundry  civil  act  of  March  2, 1889,  continues  very  active. 
Of  the  1,100  copies  of  each  map  printed  under  the  act  alluded  to,  all 
those  not  printed  in  this  office  (47  sheets)  have  been  exhausted  for 
sometime,  and  the  calls  for  them  can  only  be  honored  with  sets  deficient 
in  that  number  of  sheets. 

Besides  all  this,  there  is  much  information  in  this  office  relative  to 
military  geography  which  could  with  little  expense  be  made  available 
for  the'  information  of  officers  of  the  Army;  for  instance,  there  are  on 
the  office  dies  detailed  maps  of  regions  of  Europe  which  may  become 
at  an  early  day  the  theaters  of  war,  and  it  would  be  of  great  advan- 
tage to  the  service  if  such  information  as  thes6  maps  give  could  be 
made  available  for  the  study  of  officers,  especially  on  the  outbreak  of 
hostilities.  Were  the  means  provided,  this  office  would  be  glad  to 
compile  and  to  disseminate  the  information  on  its  fifes. 

It  is  tbe  i)olicy  of  this  country  to  keep  a  standing  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  »  highly  inatracted  one, 
and  a  small  outlay  as  here  referred  to  will  be  conducive  to  that  end. 

Applications  fiom  officers  of  the  Army  have  been  received  for  maps 
of  certain  regions  of  Europe,  and  it  was  with  great  regret  that  this 
office  could  not  render  this  assistance  to  officers  desirous  of  improving 
themselves  professionally,  especially  when  the  material  was  on  its  files. 

OFFICE  OF  THE  CHIEF  OF  ENOINEEBS. 

During  the  fiscal  year  ending  June  30, 1893,  the  foUowing-named  of 
ficers  were  in  charge  of  the  several  divisions  of  the  office  of  the  Chief 
of  Engineers: 

First  Division. — Fortifications  and  Surveys  relating  thereto — Arma- 
ment of  Fortifications — Sites  for  Engineer  l)efen*es — Boards  of  Engi- 
neers for  Defenses — Military  Reservations — Lan^  files — Public  Buildings 
and  Grounds — Washington  Aquediict — Roads  and  Bridges  in  YeUoicstoM 
National  FarJc, 

Second  Division. — Battalion  of  Engineers — United  States  Engineer 
School  and  Engineer  Depot  and  Post — Professional  Papers  and  Informa- 
t  io  n —  Per  so  n  nel —  Orders. 

Capt.  John  G.  1).  Knight. 

Third  Division. — Improvement  of  Rivers  and  Harbors  and  Surreys 
relating  thereto — Bridging  Navigable  Waters  of  the  United  States — The 
removal  of  WreclxS  Obstructing  Navigation. 

Maj.  llenry  M.  Adams. 

Four  tu  D  i  vis  i  (  )N. — A  ceo  u  n  tsfo r  Disb  ursements —  Con  tracts — Returns 
of  Engineer  Property  and  Instruments — Application  for  Remittances — 
Appropriations  and  Estimates — Blank  Forms. 

FiFTU  Division. — Survey  of  the  Lakes — Explorations  and  Surveys — 
Reconnaissances — Maps — Instruments — Claims. 

Maj.  Thomas  Turtle. 

Very  respectfully,  your  obedient  servant, 

Tuos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 

Hon.  Daniel  S.  Lamont, 

Secretary  of  \Yar. 


STATEMENT  SHOWING  THE  RANK  AND  THE  DUTIES  OF  OFFICERS  OP 
THE  CORPS  OF  ENGINEERS  DURING  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1893. 


RANK  AND  NAME. 


BRI6ADIER-GRNERAL 
AND  CHIEF  OF  ENGI- 
NEERS. 

Thos.  Lincoln  Casey 


DUTIES. 


COLONELS. 

George  H.  Mendell 


In  comnmiul  of  the  Corps  of  Engineers  and  in  charjro  of  The 
Engineer  Department.  Charged  with  the  supervision 
of  such  matters  connected  with  construction  of  jetties 
and  other  works  at  South  Pass,  Mississippi  River,  as  re- 
quire the  action  of  the  Secretary  of  War.  In  charge  of 
tne  construction  of  the  buihling  for  Library  of  Congress 
by  virtue  of  act  of  Congress  approved  October  2,  1^<88. 
Member  of  Rock  Creek  Park  Commission  by  virtue  of 
act  of  Congress  approved  September  27,  1890.  Member 
of  commission  on  suburban  highways,  District  of  Co- 
lumbia, by  virtue  of  act  of  Congress  approved  March  2, 
1893. 


Division  engineer  of  the  Pacific  division.  Member  of  Tlie 
Board  of  Engineers  when  it  is  acting  upon  matters  per- 
taining to  the  defeiisive  works  of  the  Pacific  coast.  In 
cliarge  of  the  defensive  works  at  Fort  Winfield  Scott 
and  at  Fort  Mason,  in  San  Francisco  Bay,  and  of  the 
Battery  at  San  Diego,  Cal.  In  charge  of  construction 
of  gun  and  mortar  batteries  for  defense  of  San  Francisco, 
Cal.  In  charge  of  the  improvement  of  Oakland  Harbor, 
Cal.  In  charge  of  examination  of  entrance  to  liarbor  of 
San  Franciso,  known  as  Golden  Gate,  Cal.  To  act  as  a 
judge  of  the  character  of  the  earth  discovered  by  bor- 
ings being  made  by  the  Tresisury  Department  at  San 
Francisco,  Cal.  Member  of  boards  of  engineer  officers 
to  consider  and  report  upon  the  subject  of  the  harbor 
lines  of  San  Francisco  Harbor  and  adjacent  waters,  Cal. ; 
at  Port  Townsend,  Port  Angeles,  Anacortes,  Aberdeen, 
Ocosta,  Ballard,  Seattle,  Kdnionds,  Sidney,  Hoquiam, 
Soath  Bend,  Tacoma,  Steilacoom,  Blaine,  Cosmbpolis, 
Ilwaco,  La  Conner,  Sheltou,  Marysville,  and  Snohomish, 
Wash.,  and  at  Flavel,  Oregon :  upon  the  change  in  the 
project  for  the  improvement  of  the  harbor  at  Humboldt 
Bav,  Cal.;  and  upon  the  improvement  of  the  mouth  of 
Columbia  River;  of  board  of  engineers  upon  the  ob- 
structions in  the  Columbia  River  between  Three  Mile 
Rapids  and  Celilo  Falls  ;  and  of  the  California  Debris 
Commission  to  regulate  hydraulic  mining  in  the  State  of 
California. 
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Statement  showing  rank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


RANK  AND  NAME. 


COLOXKL8. 

(contiuued.) 


DUTIES. 


Henry  L.  Abbot 

Bvt.  Bng.  General. 


WiUiamP.Craighill.. 


Cyrus  B.  Comstock 

Bvt,  Brig.  General. 


Orlando  M.  Poe 

Bvt,  Brig.  General. 


Division  engineer  of  the  northeast  diTision.  Member 
and  president  of  The  Board  of  Engineers.  Member  of 
Board  of  Ordnance  and  Fortiiication.  Member  of  boanlA 
of  engineer  officers  to  consider  and  report  upon  the 
subject  of  the  harbor  lines  of  New  York  Harbor  and  its 
adjacent  waters;  and  at  Oswego,  N.  Y., ;  and  to  test  the 
working  of  the  mechanism  of  a  12-inch  guu-lift;  and  of 
board  of  officers  for  the  examination  for  promotion  of 
such  officers  of  the  Corps  of  Engineers  as  may  be  ordered 
before  it.  Member  of  court  of  inquiry  convened  at  Wash- 
ington on  January  5, 1893. 

Division  engineer  of  the  southeast  division.  In  charge 
of  the  defensive  works  at  forts  Carroll  and  McHenry, 
Baltimore,  Md.  In  charge  of  the  improvement  of  the 
harbor  at  Baltimore,  Md. ;  of  Patapsco  River,  Baltimore 
Harbor,  Md.:  James  River,  Va.;  and  Gauly,  Great  Ka- 
nawha, and  Elk  rivers,  W.  Va.  In  charge  of  examina- 
tions of  South  and  Middle  branches  of  Patapsco  River, 
Baltimore,  Md.  In  charge  of  removal  of  wreck  of 
schooner  Pinafore,  Baltimore  Harbor.  To  exercise  super- 
vision over  construction  of  two  bridges  across  Gauley 
River,  W.  Va.  Member  of  boards  of  engineer  officers  to 
consider  and  report  upon  the  subject  of  the  harbor  lines 
of  New  York  Harbor  and  it«  adjacent  waters ;  and  of  the 
port  of  Philadelphia;  and  upon  the  proposed  deep-water 
harbor  at  San  Pedro  or  Santa  Monica  bays. 

DiviHion  engineer  of  the  southwest  division.  Member 
of  The  Board  of  Engineers.  Member  of  board  of  visit- 
ors for  U.  S.  Engineer  School.  Member  and  president 
of  the  Mississippi  River  Commission  created  by  act  of 
Congress  approved  June  28,  1879.  Member  of  boards  of 
engineer  officers  to  consider  and  report  upon  the  subject 
of  the  harbor  lines  of  New  York  Harbor  and  its  adjacent 
waters;  and  of  the  port  of  Philadelphia:  and  upon  im- 
proving tbe  channel  of  the  Ohio  River  at  Logstown  Bar; 
mu\  of  board  of  officers  for  the  examination  for  promo- 
tion of  such  officers  of  the  Corps  of  Engineers  as  may  be 
ordered  before  it.  Representative  of  the  War  Depart- 
ment at  the  Fifth  Congress  of  Internal  Navigation  in 
Paris,  France,  July  18-August  5,  1892. 

DivJHion  engineer  of  the  northwest  division.  In  charge 
of  the  defensive  works  at  Fort  Wayne,  Mich.  In  charge 
of  the  improvement  of  the  harbors  at  Cheboygan,  An 
Sable,  and  at  Thunder  Bay;  harbor  of  refuge  at  Sand 
Beacli;  of  the  St.  Marys  River,  at  the  Falls;  of  tiie  St. 
Clair  Flats  Ship  Canal;  and  of  the  rivers  Detroit,  Sagi- 
naw, Clinton,  and  Rouge,  Thunder  Bay  River,  Alpena, 
Black  River  at  Port  Huron,  and  mouth  of  Black  River, 
Mich.,  and  Hay  Lake  Channel  of  the  St.  Marvs  River; 
of  the  ship  channel  connecting  waters  of  tne  Great 
Lakes  between  Chicago,  Duluth,  and  Buffalo;  the  con- 
struction of  dry  dock,  St.  Marys  Falls  Canal;  of  turning 
basin  in  Rouge  River,  and  of  dredging  at  Grosae  Pointe 
Channel.  In  charge  of  St.  Clair  Flats  Ship  Canal  and 
St.  Marys  Falls  Canal,  Mich.  In  charge  of  issuing 
charts  of  northern  and  northwestern  fakes,  and  m 
water-level  observations  on  Lake  Huron.  In  charge  of 
survey  of  shoal  off  Littles  Point  and  of  shoal  off  Pel^ 
Spit  lii^l^t*  Lake  Erie;  and  of  examinations  of  Pine 
River  at  St.  Clair  City;  Belle  River,  Marine  City,  from 
its  mouth  to  Broadway  Street  Bridge;  Hammond  Bay, 


i 


BANK  AND  DUTIES  OF  OFFICERS. 


493 


tatementshowtng  rank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


RANK  AND  NAMK. 


COLONELS. 

(continued.) 

rlando  M.  Poe 

Bvt,  Brig,  General. 


ftTid  C.  Houston, 


M>rge  H.  Elliot. 


DUTIES. 


reUT15NAKT-COTX)NEL8. 

uiry  M.  Kobert 


Lake  Huron,  at  tbe  mouth  of  Ocqueoc  River,  and  Sebe- 
waing  River,  Saginaw  Bay,  Mich.  Member  of  boards 
of  engineer  officers  to  consider  and  report  upon  the  sub- 
ject of  harbor  lines  at  Detroit,  Mich. ;  and  to  investigate 
the  subject  of  raft-towing  on  the  Great  Lakes  and  their 
connecting  waters.  Engineer  Ninth  and  Eleventh  Light- 
House  districts,  temporarily. 
Member  of  The  Board  of  Engineers.  In  charge  of  the  de- 
fensive works  at  Fort  Gnswold,  Trumbull,  and  Hale, 
Conn.;  Columbus,  Wood.  Wadsworth,  and  Tompkins 
and  its  batteries.  Castle  Williams,  South  Battery,  at 
Governors  Island,  of  sea  wall  at  same,  and  of  sea  wall 
at  Davids  Island.  N.  Y.    In  charge  of  construction  of 

f:un  batteries  on  otaten  Island  for  defense  of  New  York, 
n  charge  of  the  improvement  of  the  harbors  of  Clinton, 
New  Haven,  Bridgeport,  Black  Rock,  Nor  walk.  Five 
Mile  River,  Wilsons  Point,  Stamford,  Cos  Cob,  and 
Miamus  River,  Conn.,  and  Greenport,  Port  Chester,  Glen 
Cove,  Echo  Harbor,  Flushing  Bay,  Port  Jefierson  Inlet, 
Larchmont,  and  Huntington,  N.  Y. ;  of  the  Harbor  of 
Refuge,  Duck  Island  Harbor;  and  the  construction  of 
breakwaters  at  New  Haven,  Conn.  In  charge  of  the  im- 
provement of  Housatonic  River  and  for  breakwater, 
Thames  River,  including  Shaws  Cove,  Ndw  London 
Harbor,  Mystic  and  Saugatuck  rivers.  Conn.,  Connecti- 
cut River,  Mass.  and  Conn.,  and  East  Chester  Creek, 
Patchogue  River,  and  Browns  Creek,  N.  Y.  In  charge 
of  examinations  of  Norwalk  Harbor,  Westport  Harbor, 
Conn.;  Berrians  Creek;  and  Southold  Harbor,  Long 
"Island,  N.  Y.  Member  of  boards  of  engineer  officers  to 
consider  and  report  upon  the  subject  of  the  harbor  lines 
of  New  York  Harbor  and  its  adjacent  waters;  of  Stam- 
ford Harbor;  at  Norwalk,  and  at  Bridgeport,  Conn. ;  and 
of  board  of  officers  for  the  examination  for  promoticm 
of  such  officers  of  the  Corps  of  Engineers  as  may  be  or- 
dered before  it.  Member  of  board  of  visitors  for  U.  S. 
Engineer  School.  His  death  at  New  York  City,  May  18, 
1893,  announced  in  General  Orders  No.  5,  Headquarters, 
Corps  of  Engineers,  May  26,  1893. 
In  charge  of  tne  Washington  Aqueduct ;  increasing  water 
supply  of  the  city  of  Washington,  and  of  the  disburse- 
ment of  the  fun^s  pertaining  to  the  erection  of  fish  ways 
at  Great  Falls  of  the  Potomac.  Member  of  board  of 
engineer  officers  to  fix  the  damages  for  the  use  and  occu- 
pation of  the  right  of  way  granted  to  the  Metropolitan 
Southern  Railroad  Compa\iy  through  the  property  of 
the  United  States  in  Montgomery  County,  Md.  Member 
of  the  Light  House-Board. 


In  charge  of  the  improvement  of  the  rivers  Tennessee, 
above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoals, 
Cumberland  above  and  below  Nashville,  Ky.  and  Tenn., 
Hiawassee,  Caney  Fork,  French  Broad,  Little  Pigeon, 
Clinch,  and  Obion,  Tenn.,  and  South  Fork  of  the  Cum- 
berland, Ky.  In  charge  of  examinations  of  Odio  River 
between  Livingston  Point  and  the  head  of  Tennessee 
Island,  Ky . ;  Sequatchie  and  Duck  rivers ;  Hiawassee 
River  from  its  confiu-nce  with  the  Tennessee  River  to 
the  mouth  of  the  Ocoee  River;  and  Emory  Elver  from 
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RANK   AN1>  XA3iE. 


DUTIES. 


LIKUTEXANT-COljOXELS. 

(contiiined.  ^ 


■ 
Uenr^'  M.  Bob^rt .......       its  nHrath  to  HaTriman, Tenn.    To  exercise  siiperTision 

over  the  constrnction  of  bridges  across  the  Tennessee 
I  Biver  at  Knoxrille:  at  or  near  Knoxville;  andatJohn- 
sonville.  Tenn.  Member  of  board  of  engineer  officers 
to  consider  and  report  npon  the  proposed  deep-water 
harbor  at  San  Pedro  or  Santa  Monico  bays.  Member  of 
The  Board  of  En^neers.  In  chaige  of  the  defensiTe 
works  at  Forts  Griswold  and  Tmmbnll,  Conn. ;  Colam- 
bns.  Wood,  Wadsworth,  and  Tompkins  and  its  batteriee, 
Castle  VTilliams,  South  Battery,  at  Governors  Island,  of 
sea  wall  at  same,  and  of  sea  wall  at  Davids  Island,  N.  T. 
In  charge  of  constrnction  of  gnn  batteries  on  States 
l!«1and  for  defense  of  New  York.  In  charge  of  the  im- 
provement of  the  harbors  of  Clinton,  New  Haven, 
Bridgeport,  Black  Bock,  Norwalk,  Five  Mile  Biver, 
Wilsons  Point,  Stamford,  Cos  Cob,  and  Miamns  Biver, 
Conn.,  and  Greenport,  Port  Chester,  Glen  Cove,  Flnsb- 
ing  Bay.  Port  Jeflferson  Inlet,  Larchmont,  and  Hunting- 
ton, N.  Y. ;  of  the  harbor  of  refhge,  Dnck  Island  Harbor; 
and  the  construction  of  breakwaters  at  New  Haven, 
Conn.  In  charge  of  the  improvement  of  the  Honsat-onic 
Biver  and  for  brcsakwater,  Thames  Biver,  including 
Sliaws  Cove.  New  London  Harbor,  Mystic  and  Sangt- 
tuck  rivers.  Conn.,  Connecticut  Biver,  Mass.  and  Conn., 
and  East  Chester  Creek,  Patchogue  River,  and  Browns 
Creek,  N.  Y.  Member  of  boards  of  engineer  officers  to 
consider  and  report  upon  the  subject  of  the  harbor  line« 
of  New  York  Harbor  and  its  adjacent  waters:  and  of 
Stamford  Harbor,  Conn,  ^ember  of  board  ot  visiton 
for  IJ.  S.  Engineer  School. 

John  M.  Wilson Detached ;  Superintendent  of  the  U.  S.  Military  Academy. 

Brt.  Colonel.  In  charge    of   Public    Buildings  and  Grounds    in  the 

Ex-offi do y' Colonel  of  En-        District  of    Columbia,  with   the  rank  of  colonel.    In 

charge  of  the  preservation,  care,  and  safety  of  buildings 
occupied  by  the  War  Department  in  the  District  of 
(N>liiiiibia.  In  charge  of  the  erection  of  u  monument  at 
tlie  birthplace  of  A\  ashington  and  the  construction  of 
an  iron  pile  dock  as  a  means  of  approach  to  the  same. 
Member  of  the  Light-House  Board. 

John  W.  Barlow '  Detached;  member  and  disbursing  officer  of  the  Interni- 

tional  Boundary  Commission  for  the  location  and  mark- 
ing of  the  boundary  between  the  United  St-ates  and 
Mexico,  under  the  direction  of  the  Secretary  of  State. 
In  charge  of  the  defensive  works  at  forts  Knox,  Popham, 
(Gorges,  Scammel,  Preblej  and  McClary,  batteriee  at 
Portland  Head,  and  Oemshs  Island,  Me.,  and  at  Fort 
(Constitution  and  Jerrys  Point,  N.  H.  In  charge  of  the 
improvement  of  the  harbors  at  Belfast,  Camden,  Bock- 
land,  Portland,  and  York,  .and  Back  Cove,  Portland 
Harbor,  Me.,  harbor  of  refuge  at  Little  Harbor,  N.  H., 
and  the  construction  of  breakwater  from  Mount  Desert 
to  Porcupine  Island,  Me.  In  charge  of  the  improvement 
of  the  rivers  Penobscot,  KennebuuK,  Saco,  Narra^uagns, 
Bagaduce,  Kennebec,  Harrasoeket,  and  St.  Croix,  Me.; 
Cocheco  and  Bellamy,  N.  H.:  Lubec  Channel  and  Moose- 
a-bec  Bar,  Me.  In  charge  of  examinations  of  the  harhors 
of  Kockland,  Tennants,  Carver,  Owl  Head,  Frenchi 
Bench.  Lincolnville, and  Portland;  Vinal Haven;  South 
Fork  of  Hu;;u(lu(>e  River;  Georges  Biver,  and  channel 
near  HanivM  Point  below  Pembroke,  Me.  In  charge  of 
removal  oi'  wreck  of  schooner  UaM  Albtrto  in  BodlusBd 
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RANK  AND  NAME. 


L1EUTKNANT-COLONEL8. 

(continaed.) 


Peter  C.  Hains 


Seorge  L.  Gillespie 


liarlos  R,  Sutor, 


DUTIES. 


Harbor;  and  of  part  of  wreck  of  schooner  HuntreBB  off 
Brownej'8  Island,  Me.  To  exorcise  supervision  over  the 
alteration  of  bridge  across  Narragnajjus  River  at  Mil- 
bridge,  and  the  alterations  in  the  "Portland  Bridge" 
across  the  mouth  of  Fore  River,  Portland  Harbor,  Me. 
Member  of  board  of  engineer  ofilcers  to  consider  and 
report  upon  the  proposed  deep-water  harbor  at  San 
Pedro  or  Santa  Monica  bays. 

Member  of  The  Board  of  Engineers.  In  charge  of  the  de- 
fensive works  at  forts  Hamilton  and  Lafayette,  N.  Y., 
and  fort  at  Sandy  Hook,  N.  J.  In  charge  of  construction 
of  gun  and  mortar  batteries  for  defense  of  New  York.  In 
charge  of  the  improvement  of  the  harbors  of  New  York, 
Rondout,  and  Saugerties,  N.  Y.,  and  Raritan  Bay,  N.  J. 
In  charge  of  the  improvement  of  the  Hudson  and  Harlem 
rivers,  N.  Y. ;  Bay  Ridge  Channel,  Gowanus  Bay  chan- 
.nels,  Buttermilk  Channel,  and  Jamaica  Bay;  deepening 
Gedney's  Channel,  Newtown  Creek  and  Bay,  and  Wap- 
pingers  Creek,  N.  Y.  In  charge  of  the  removal  of  ob- 
structions in  East  River  and  Hell  Gate,  N.  Y.  In  charge 
of  examinations  at  Fort  Pond  Bay,  and  for  clianuel  west 
of  Robbins  Reef  light-house  to  connect  the  mouth  of 
Arthur  Kill  with  Now  York  Harbor,  N.  Y.  In  charge  of 
removal  of  wrecks  of  schooner  Wild  Pigeon  in  Now 
York  Harbor  and  of  a  canal  boat  in  Bronx  River,  N.  Y. 
To  exercise  supervision  over  construction  of  proposed 
bridge  across  tiie  East  River  between  the  city  of  New 
York  and  Long  Island,  and  of  two  bridges  between  the 
cities  of  New  York  and  Brooklyn ;  of  bridges  across  Har- 
lem River  at  Third  avenue,  at  Fourth  avenue,  at  One 
hundred  and  fifty-tifth  street,  and  at  the  Broadway  cross- 
ing, New  York  City;  across  Hudson  River  in  and  be- 
tween the  city  of  New  York  and  the  State  of  New  Jersey ; 
across  Dutch  Kills  Creek;  and  across  Bronx  River  below 
West  Farms,  N.  Y. ;  of  temporary  bridges  across  Har- 
lem River  at  Third  avenue,  at  Fourth  avenue,  and  at 
One  hundred  and  fifty-sixth  street.  New  York  City,  of 
certain  work  of  the  Hudson  Tunnel  Railway  Company, 
and  of  two  piers  on  the  Jersey  Flats,  New  York  Bay,  at 
Bayonne,  N.  J,  Member  of  board  of  visitors  for  U.  S. 
Engineer  School.  Member  of  boards  of  engineer  officers 
to  consider  and  report  upon  the  subject  of  the  harbor  lines 
of  New  York  Harbor  and  its  adjacent  waters ;  of  Stamford 
Harbor ;  at  Norwalk,  and  at  Bridgeport,  Conn. ;  and  to  test 
the  woking  of  the  mechanism  of  a  12-inch  gun  lift. 

Member  of  the  Mississippi  River  Commission  created  by 
act  of  Congress  approved  June  28,  1879.  Member  and 
president  of  the  Missouri  River  (/Ommission  created  by 
act  of  Congress  approved  July  5, 1884.  To  exercise  super- 
vision over  the  construction  of  two  bridges  across  the 
Missouri  River  at  or  near  Sioux  City,  Iowa;  and  of 
bridges  opposite  to  or  within  the  corporate  limits  of  Ne- 
braska City,  Nebr. ;  at  or  near  Nebraska  City,  Nebr. ;  at 
Omaha,  Nebr.;  between  Omaha,  Nebr.,  and  Council 
Bluffs,  Iowa ;  near  Council  Bluffs,  Iowa,  and  East  Omaha, 
Nebr. ;  between  Kansas  City  and  Sibley,  Mo. ;  between 
Leavenworth,  Kans.,  and  Platte  County,  Mo.;  between 
Wyandotte  County,  Kans.,  and  Clay  County,  Mo.;  be- 
tween Clay  and  Jackson  counties;  at  St.  Charles;  be- 
tween St.  Charles  and  the  mouth  of  Missouri  River,  Mo., 
and  ne^  Quiud^ro,  Kai^s,    Jn  charge  of  e^amiDatioTi  oi 
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RAJYK  AND  NAME. 


LIEUTENANT-COLONELS 

(continuod.) 


Charles  R.  Suter. 


Jvred  A.  Smith 


Samuel  M.  Mansfield ... 


William  R.King. 


Wm.  H.  H.  Benyaurd 


DUTIES. 


Kansas  River^  Kans.  Member  of  board  of  engineers  to 
consider  and  report  upon  the  obstructions  in  the  Colum- 
bia River  between  Three  Mile  Rapids  and  Celilo  Falls. 
Engineer  fifteenth  and  sixteenth  light-house  districts. 

In  charge  of  the  improvement  of  harbors  at  Monroe,  Mich., 
Toledo,  Port  Clinton,  Sandusky,  VermiUion,  Huron, 
Cleveland,  Fairport,  Ashtabula,  Conneaut,  and  mouth  of 
Black  River,  and  of  Sandusky  River,  Ohio.  In  charge 
of  water-leveL  observations  on  Lake  Erie.  In  charge  of 
removal  of  wrecks  of  steamtng  Wilcox  and  of  sailboat 
Rescue  in  Port  Clinton  Harbor,  Ohio.  To  supervise  the 
construction  of  bridges  across  Sandusky  Bay,  and 
across  Huron  River  at  Huron,  Ohio.  Engineer  Tenth 
Light-House  District. 

In  charge  of  the  defensive  works  at  forts  Warren,  Win- 
throp,  Staudish,  Andrew,  Independence,  and  on  Long 
Island  Head,  Mass.  In  charge  of  construction  of  gun  and 
mortar  batteries  for  defense  of  Boston  Harbor.  In  charge 
of  the  improvement  of  the  harbors  at  Newburyport,  Lynn, 
Boston  (including  sea  walls  on  Point  Allertou,  Great 
Brewster  Island,  Lovells  Island,  Qallops  Island,  Long 
Island  Head,  Rainsford  Island,  and  Deer  Island :  Mystic 
and  Charles  rivers ;  Fort  Point  Channel ;  channel  leading 
to  Nantasket  Beach  and  main  ship  channel),  Province- 
town,  Plymouth,  Scituate,  Hingham,  Gloucester,  Win- 
throp,  Wellfleet,  Manchester,  Kingston,  Salem,  including 
South  River,  and  Stage  Harbor  at  Chatham,  Mass.  In 
charge  of  construction  of  a  harbor  of  refuge  at  Sandy 
Bay,  Cape  Ann,  Mass.  In  charge  of  the  improvement  of 
the  Merrimac  River  at  Mitchells  Falls,  Ipswich,  I'owow, 
Weymouth,  Mystic,  Maiden,  and  Essex  rivers,  Mass.  In 
charge  of  examinations  of  Vincent  Cove,  Gloucester  Har- 
bor ;  Gloucester,  from  Five  Pound  Island  to  head  of  river; 
Neponsit  River;  East  Boston  Channel,  from  the  sonth- 
easterly  line  of  the  location  of  the  Boston^  Revere  Beach 
and  Lynn  Railroad  to  the  channel  at  Jenries  Point,  and 
Chelsea  River,  from  Grand  Junction  Railroad  Brid^  to 
the  Boston  and  Maine,  eastern  division,  Railroad  Bridge; 
and  of  Sangu  River,  Mass.  To  supervise  the  rebuild- 
ing of  Market  Street  and  Arsenal  Street  bridges;  the 
alterations  in  bridges  across  Charles  River,  and  the  con- 
strnction  of  a  temporary  bridge  across  Mystic  River  at 
Boston,  Mass. 

Commanding  Post  and  U.  S.  Engineer  School  at  WiUeti 
Point,  N.  I.,  and  the  battalion  of  engineers.  In  charge 
of  the  defensive  works  at  Fort  Schuyler  and  WiUeti 
Point;  of  the  engineer  depot  at  Willets  Point;  torpe- 
does for  harbor  defense,  and  experiments  with  the  same. 
In  charge  of  construction  of  gun  and  mortar  batteries 
for  defense  of  New  York  at  eastern  entrance  of  harbor. 
In  charge  of  funds  pertaining  to  the  library  of  the  U.  8. 
Engineer  School.  Member  ot  board  of  engineers  to  con- 
sider and  report  upon  the  obstructions  in  the  Columbia 
River  between  Three  Mile  Rapids  and  Celilo  Falls. 

In  charge  of  the  defensive  works  of  Alcatraz  and  Angel 
islands,  and  at  Lime  Point,  Cal.  In  charge  of  Terba 
Hnena  Island,  San  Francisco  Harbor,  Cal.  In  charge  of 
tlie  improvement  of  the  harbors  at  Wilmington,  San 
Diego,  and  San  Luis  Obispo;  of  Napa  River  and  Red- 
wood Creek,  Cal.,  and  Colorado  River,  Ariz.    In  chafge 
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RANK  AND  NAME. 


[.imUTENANT-COLONELS. 

(continued.) 
^"'m.  H.  H.  Benyaurd. . . 


Barrett  J.  Lydeclcer. 


.mo8  Stick  ney. 


DUTIES. 


BNG  93 32 


of  examinations  of  Navipcable  Slongb,  San  Francisco 
Bay,  and  Alviso  Slough,  Cal.  To  exercise  superriHion 
over  the  construction  of  bridge  across  Napa  River  at 
Third  street,  Napa  City,  Cal.  Member  of  boards  of  eugi- 
neer  officers  to  consider  and  report  upon  the  subject  of 
the  harbor  lines  of  San  Francisco  Harbor  and  adfjacent 
craters  and  upon  the  change  in  the  project  for  the  im- 
provement 01  the  harbor  at  Plumboldt  Bay,  Cal. ;  and 
of  the  California  Debris  Commission  to  regulate  hydrau- 
lic mining  in  the  State  of  California. 

In  charge  of  the  Louisville  and  Portland  Canal.  In  charge 
of  the  improvement  of  the  Falls  of  the  Ohio  River,  the 
Indiana  Chute  Fall,  Ohio  River,  Wabash  River,  Ind.,  and 
111.,  and  White  River,  Ind.  In  charge  of  examination  of 
Little  Wabash  and  Embarras  rivers.  111.  To  exercise 
supervision  over  the  construction  of  bridges  across  the 
Ohio  River  at  Louisville;  and  across  Salt  River  near 
West  Point,  Ky. 

In  charge  of  the  improvement  of  the  Ohio  River,  Monon- 
gahela  and  Cheat  rivers,  W.  Va.,  Allegheny  River^  Pa., 
and  of  the  Muskingum  River,  Ohio;  the  construction  of 
harbor  of  refuge  at  mouth  of  Muskingum  River,  of  a 
dam  at  Herrs  Island,  and  of  a  movable  dam  at  or  below  the 
mouth  of  Beaver  River,  Pa. ;  and  of  operating  snag  boat^i 
on  the  Ohio  River.  In  charge  of  examination  and  sur- 
vey of  the  mouths  of  Crawhsh  and  Mill  creeks,  in  Cin- 
cinnati, Ohio;  and  of  examinations  of  harbor  at  Evans- 
ville,  Ind.;  Ohio  River  at  or  near  Elizabethtown,  111.; 
Ohio  River  between  Ludlow  and  Covington,  Ky.,  and 
Cincinnati,  Ohio;  Ohio  River  between  Ironton,  Ohio, 
and  3  miles  along  and  up  the  Ohio  east  of  the  mouth 
of  Guyan  River,  W.  Va. ;  Allegheny  River,  from  Olean, 
N.  Y.,  to  Warren,  Pa.;  Little  Miami  River;  Raccoon 
River  from  its  junction  with  the  Ohio  River  for  50  miles, 
Ohio ;  for  lock  and  dam  on  Allegheny  River,  at  or  near 
Tarentnm;  for  lock  and  dam  on  Allegheny  River,  be- 
tween the  dam  at  Tarentum  and  Herr  Island  Dam ;  and 
for  the  location  of  movable  locks  and  dams  on  the  Ohio 
River,  between  Davis  Island  Dam  and  the  dams  at  or 
near  the  mouth  of  Beaver  River,  Pa.  To  exercise  super- 
vision over  the  construction  of  bridges  across  Oliio  River 
near  Ceredo,  W.  Va.,  and  between  Covington,  Ky.,  and 
Cincinnati,  Ohio ;  over  Muskingum  River  at  Zanesville, 
and  above  the  mouth  of  Brush  Creek,  Ohio;  over  the 
Allegheny  River  at  Pittsburg  and  at  Oil  City;  over  the 
Monongahela  River  at  Pittsburg,  near  Pittsburg,  at 
Elizabeth,  and  between  Pittsburg  and  Homestead ;  over 
Youghiogheny  River  at  Boston  and  in  Fayette  County; 
across  Cheat  River  at  Point  Marion,  Pa.;  and  across 
Licking  River,  between  Newport  and  Covington,  Ky. ; 
and  the  rebuilding  of  bridge  across  Ohio  River  from  Cin- 
cinnati, Ohio,  to  Newport,  Ky.  Member  of  boards  of 
engineer  officers  to  consider  and  report  upon  the  sub- 
ject of  harbor  lines  at  Pittsburg,  Pa.,  and  on  the  Ohio  to 
Davis  Island  Dam ;  on  both  sides  of  the  Ohio  River  from 
the  upper  end  of  Martins  Ferry  to  the  lower  end  of  the 
city  of  Bellaire,  Ohio;  and  at  Cincinnati,  including  the 
Licking  River,  between  its  mouth  and  the  bridge  of  the 
Louisville  and  ]Na«hville  Railroad;  upon  a  project  for 
the  construction  of  a  navigable  pass  through  the  Sandy 
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X«fiLbcr  oC  the  Ifiw—ii  SiTer  Coauniarion  created  bj  act 
«f  CoB4^rea»  approirrd  Jnlj  5.  IS^.  In  charge  of  the  ioi- 
proTccMBt  ef  the  MusiMippi  Rirar  from  the  mouth  of  the 
3f  iiMO«ri  to  Xinneapolia^  and  at  Bock  loland  and  Des 
3f4ine»  Kapids:  and  of  ^^incy  Bay,  III.  In  cliarge  of 
dc^Katini:  the  dry  dock  at  the  Dee  Moinca  Kapids  Canal; 
^e  I^H3i[ouM»  Rapida  CanaL  and  snag  boats  and  dredge 
b«ai»  «B  I^ppcff  Miwtwippi  River.  In  charge  of  exami- 
natxotts  of  Mimmppi  Rirer  at  and  near  Belleviie ;  Mis- 
«i»zppi  SiTcr.  lova  side*  from  month  of  Iowa  River  to 
Burlington,  lova:  Hamburg  Bay,  on  the  Miseimippi 
River:  harbor  at  Moline.  IIL:  and  Lake  Pepin,  for  har- 
H«>rf  of  refcjse.  Wis.  To  supervise  the  couAtmction  of 
bridges  acrvw  the  Mississippi  River  at  Muscatine,  at 
Lvon«^  at  or  near  Clinton.  Iowa;  at  La  Crosse,  Wis. ;  at 
St.  Paul:  and  frtnn  Winona,  Minn.,  to  the  opposite  tfhore 
in  Wi«con^in.  Member  of  boards  of  engineer  offioen 
t«>c\Huiderand  report  upon  a  project  for  the  construction 
of  a  navigable  pa(»  throngfa  the  Sandy  Lake  Dam;  and 
for  improving  the  channel  of  the  Ohio  River  at  Logs- 
town  Bar. 

Oswald  H.  Ernst MrniWr  of  the  Mississippi  River  Commission  created  by  act 

/>-oj>t«V>.  Ciklontl  o/  Em-        of  Con;rrt»»  approved  June  28, 18T9.    Member  of  the  Mil- 

«OTiri  River  Commission  created  by  act  of  Congress  ap- 
provetl  July  5, 1884.  In  chaige  of  Public  Buildings  and 
unmnds  in  the  District  of  Columbia,  with  the  rank  of  col- 
onel. In  chai^  of  the  care  and  maintenanee  of  the  Wash- 
ingtiin  Monument.  In  charge  of  the  erection  of  a  monn- 
nient  to  mark  the  birthplace  of  George  Washington.  Mem- 
)»er  of  boards  of  eugineer  officers  to  fix  the  uaiuages  for 
the  use  and  occupation  of  the  right  of  way  granted  to 
tb«-  Metropolitan  Southern  Railroad  Company  through 
tb*"  property  of  the  Uniteil  States  in  Montgomery  County, 
Md. :  and  to  consider  and  report  upon  a  project  for  im- 
pruving  theohannc]  of  the  Ohio  River  atLogstown  Bar. 
Member  of  the  Light-House  Board.  Detached;  Superin- 
toiwlent  of  the  U.  S.  Military  Academy, 

David  P.  Heap '  Dot arhed ;  engineer  Third  Light-House  District. 

William  Luillfiw '  In  rliarjre  of  thedefciisive  works  at  Fort  Wayne,  Mich.    In 

Bvt,  Lieut.   Colonel.         char^xe  of  the  improvement  of  the  harbors  at  Michigan 

City,  Iiid. ;  St.  Joseph,  inchuliug  Benton  Harbor  Canal: 
South  Haven,  Saugatuck,  Holland  (Black  Lake),  Grana 
Haven,  Mnskejjon,  White  Lake,  Pent  water,  Ludiii>^on, 
Manistee,  Frankfort,  Charlevoix,  including  entrance  to 
Pine  Lake:  Petoski'V,  Cheboygan,  An  Sable  and  Thunder 
iiay,  and  harbors  of  refuge  at  Portage  Lake  and  »Saud 
Beacli,  Mirh.  In  charge  of  the  improvement  of  St. 
.losephand  Saginaw  rivers;  Thunder  Hay  River,  Alpena; 
Black  River  at  J^ort  Huron,  mouth  of  Black  River,  Clin- 
ton and  Konge  rivers;  and  the  ctmstruction  of  turning 
basin  in  Rongu  lUver,  Mich.  In  charge  of  examinations 
of  Pine  Kiver  at  St.  Clair  City:  Belle  River,  Marine  City, 
from  its  mouth  to  Broadway  Street  Bridge ;  Hammond 
Bay,  Lake  Huron,  at  the  mouth  of  Oqueoc  River,  and 
Scbewaing  liiver,  Sajjinaw  Bay,  Mich.  To  8uper\-iHe  the 
constru('ti(m  of  bri«l«^es  across  Rouge  River  near  l>ctroit; 
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RANK  AND  NAME. 


MAJORS. 

(coDtinued.) 

Wil Jiam  Ludlow 

BvU  Lieut,  Colonel. 


William  A.  Jones. 


Andrew  N.  Damrell.. 


Charles  J.  Allen. 


Charles  W.  Baymond. 


DUTIES. 


across  Mnskegon  Lake  between  Muskegon  and  North 
Muskegon;  and  across  Muskegon  River  at  Muskegon, 
Mich.  Member  of  board  of  engineer  oilicers  to  consider 
and  report  upon  the  subject  of  harbor  lines  at  Detroit, 
Mich. 

In  charge  of  the  improvement  of  the  Chippewa  River,  in- 
cluding Yellow  Banks;  of  tlie  Minnesota  and  St.  Croix 
rivers,  the  Red  River  of  the  North,  and  of  the  Missis- 
sippi River  above  the  Falls  of  St.  Anthony.  In  charge 
of  the  constniction  and  improvement  of  roads  and  bridges 
in  Yellowstone  National  Park.  In  charge  of  the  care  and 
maintenance  of  reservoirs  at  head  waters  of  the  Missis- 
sippi River,  including  construction  of  a  navigable  pass 
through  the  iSandy  Lake  Dam.  In  charge  of  gauging  the 
waters  of  the  Mi8si8si])pi  River  and  its  tributaries  at  or 
near  St.  Paul,  Minn.  To  exercise  8ui)ervision  over  con- 
struction of  bridges  ac-ross  Red  River  of  the  North  at 
Alpha,  De  Mers,  and  Minnesota  avenues,  Grand  Forks, 
N.  Dak. ;  and  across  Chippewa  River  near  Red  Cedar, 
Wis. 

In  charge  of  the  defensive  works  at  forts  Morgan  and 
Gaines,  Ala.,  and  fort  on  Ship  Island,  Miss.  In  charge  of 
the  improvement  of  the  harbors  at  Mobile,  Ala.,  and 
Biloxi,  Miss.  In  charge  of  the  improvement  of  the  rivers 
Warrior  and  Black  Warrior,  Tombigbee  and  Warrior, 
Ala. ;  Tombigbee,  Ala.  and  Miss. ;  Pascagoula,  Pearl,  Nox- 
ubee, Chickasahaj',  and  Leaf,  Miss.,  and  Bogue  Cliitto, 
La.  In  charge  of  examinations  of  Mississippi  Sound, 
outside  of  the  range  of  islands  oil  the  Mississippi  coast; 
Biloxi  Bay,  known  as  Back  Bay,  north  of  Biloxi  and  up 
to  Hansbofo;  Pearl  River  near  .Jackson;  Pearl  River, 
EdinburgtoLakeBurnside;baratmoutliof  Wolf  River; 
bar  at  mouth  of  Jordan  River;  and  channel  at  mouth  of 
Old  Fort  Bayou,  Miss.  In  charge  of  the  removal  of 
wreck  of  sunken  dry  dock  in  Mobile  River,  Ala.  To  su- 
pervise the  construction  of  bridge  across  Fort  Bayou  at 
Ocean  Springs,  Miss. ;  and  the  rebuilding  of  bridge  across 
Three  Mile  Creek,  Ala. 

In  charge  of  the  improvement  of  the  entrance  to  Galveston 
Harbor  and  of  the  harbor  at  Brazos  Santiago,  Tex.  In 
charge  of  the  improvement  of  ship  channel  in  Galveston 
Bay,  the  channel  in  West  Galveston  Bay,  Buffalo  Bayou, 
Trinity  River,  and  Cedar  Bayou,  Tex.  In  charge  of  ex- 
amination of  Brazos  River,  from  its  mouth  to  Richmond, 
Tex.  To  exercise  supervision  over  the  construction  of 
bridges  across  West  Bay,  from  Galveston  Island  to  Vir- 
ginia Point;  across  Cliocolate  and  Bastrop;  Dickinson, 
and  White  Oak  bayous,  Tex.  In  charge  of  the  improve- 
ments of  the  Mississippi  River — removal  of  snags,  etc.; 
Mississippi  River  from  the  mouth  of  the  Ohio  River  to  the 
mouth  of  the  Missouri  Rivei,  and  harbor  at  St.  Louis, 
Mo.,  Osage  River,  Mo.  and  Kans.,  Gascona<le  River,  Mo., 
and  Kaskaskia  River,  111.  To  exercise  supervision  over 
the  construction  of  bridges  across  the  Mississippi  River 
at  St.  Louis,  Mo.,  and  at  Alton,  111.  Member  and  dis- 
bursing officer  of  board  of  engineers  to  consider  and  re- 
port upon  the  obstructions  in  the  Columbia  River  be- 
tween Three  Mile  Rapids  and  Celilo  Falls. 

In  charge  of  the  defensive  works  at  Fort  Mifflin,  Pa. :  Fort 
Delaware,  and  Fort  opposite  Fort  Delaware,  Del. ;  at 
Finns  Point,  and  site  for  defenses  at  Red  Bank,  N.J. 
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KAA'K  AKP  Kami:. 


(ootntinned.) 
Chad«  W.  JKajniand. 


Milton  R.  Adams. 


L.  Cooper  OTerman... 


Alexiiuder  IL  lliller 


Xn  fihfgp  of  uw  iiMwywpiiiMit  ox  hm  JMrtMir  wX  PliilA- 
dfsOpliim,  Pa.   aaid   N.  J.,   and  Ddawaxe   Breakwater, 
Del.:  ioe  liarbori  at  Marcaa  Hook,  Pa.,  and  the  head 
of  Delairax^e  Baj,  DeL;  of  the  Sehnylkill  RiTer,  Pa.; 
Delaware  Biver,  from  l^vnton  to  ita  mooth,  Raneocaa, 
Maniioe,  and  Salem  ziTeri;  and  JUloway  and  Goahen 
creeka,  K.  J. :  and  of  the  eonatmetion  of  pier  near 
Liewea,  DeL    In  charge  of  exammations  of  Cooper  and 
Dennia  csreeka,  and  Baisegat  Inlet,  entrance  and  n  arbor, 
}(.  J.    In  efaargeof  remorml  of  wieeka  of  ateamor  Omnda- 
Ump  and  ateam  tog  SimrUght  in  Bamegat  Inlet ;  of  ship 
Gee<g|emaadeand  ateamer Flsrida,  lying  off  Abaecon  Beach, 
K.  J. ;  of  the  bark  Felix  in  SchnylkiU  RiTer  near  Point 
Breese;  of  canal  boat  FV«aeif  J,  Hmrg  In  Cooper  Creek; 
of  eehooner  Jforoia  8,  LewU  in  Groat  Egg  Harbor  Inlet, 
K.  J.;ofBehooner  jMrie&Gaskill  and  of  barge  ifeCM- 
Um,  near  entranee  to  Delawaze  Bay:  of  the  aehooner 
Booth  Broiken  off  Brigantine  Shoal,  M.  J. ;  and  of  canal 
boat  GeaeraZ  Grmmi  in  Delaware  Birer  <9poaite  Brides- 
bnrg.  Pa.    To  aojierTiae  eonatmetion  of  bridge  across 
FrankfiHd  Cxeek  at  Philadelphia  Pa.    In  charge  of  dis- 
barsement  of  Innds  appropriated  for  the  Trenton  Battle 
Monoment.    Member  of  boards  of  enrineer  officers  to 
consider  and  i]eport  npon  the  snbject  of  the  harbor  lines 
of  the  portof  Pliiladelphia,  and  npon  the  propoaed  deep- 
water  harbor  at  San  Pedro  or  Ssoita  Moniea^bays;  and 
of  board  to  consider  and  report  npon  the  conditions  of 
sale  and  price  to  be  fixed  for  land  in  the  Ticinity  of  Fort 
Mifflin,  Pa. 

On  leave  of  absence  until  September  20, 1892.  Hia  resigna- 
tion as  migor,  Coips  of  Engineen,  accepted  by  the 
President,  to  take  effect  September  20, 1892. 

In  charge  of  the  improTement  of  the  Missiaaippi  River— 
removal  of  sna^,  etc. ;  Mississippi  Birer  from  the  mouth 
of  the  Ohio  River  to  the  month  of  the  Missoari  River, 
and  harbor  at  St.  Lonis,  Mo.,  Osage  River^  Mo.  and  Kans., 
Gasconade  River,  Mo.,  and  Kaskaskia  River,  111.    To  ex- 


ercise supervision  over  the  constmctaon  of  bridffea  across 
the  Mississippi  River  at  St.  Lonis,  Mo.,  and  at  Alton,  IlL 
In  charge  of  the  improvement  of  the  entrance  to  Galves- 
ton Harbor  and  of  the  harbor  at  Brazos,  Santiago,  Tex. 
In  charge  of  the  improvement  of  ship  channel  in  Galves- 
ton Bay,  the  channel  in  West  Galveston  Bay,  Boffalo 
Bayon,  Trinity  River,  and  Cedar  Bayon,  Tex.  To  exer- 
cise supervision  over  the  constmction  of  bridges  across 
West  Bay,  from  Galveston  Island  to  Virginia  Point; 
across  Chocolate  and  Bastrop;  Dickinson,  and  White 
Oak  bayous,  Tex. 
In  cliarf^e  of  the  defensive  works  at  Fort  Montgomery,  N.T. 
In  charge  of  the  improvement  of  the  harbors  at  (>gdens- 
bur^  and  PlattAbnrg,  N.  Y..  and  Burlington,  Vt.,  and  con- 
struction of  br(^akwatcr  at  Ronsee  Point,  K.  Y.  In  charge 
of  the  improvement  of  St.  Lawrence,  Tieonderoga,  and 
(troat  Ohazy  rivers ;  of  narrows  at  LakeChamplain,  N.  Y., 
a  nd  of  (^tter  Creek ,  Vt.  In  charge  of  examinations  of  har- 
l>or  at  Adams  Landing  on  Grand  Isle,  and  North  Hero 
IlarlHir,  Lake  Champlain,  Vt.  Member  of  board  of  offi- 
cers U>  select  and  substantially  mark  a  site  on  the  military 
re.Hrrvation  at  Fort  Montgomery.  N.  Y.,  for  a  peat  honsa 
to  be  erected  thereon  by  the  village  of  Ronsea  Point. 
IVtjiched ;  engineer  Ninth  and  Eleventh  Light-Honaadia- 
tricta. 
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Statementslwwing  rank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


BANK  AND  NAMB. 


MAJORS. 

(coutinaed.) 

Wm.  R.  Livermore. 
William  H.  Ueuer . 


William  S.  Stanton. 


Thomas  H.  Haudbory . 


DUTIES. 


Detached ;  engineer  First  and  Second  Light-House  districts. 

In  charge  of  the  improvement  of  Humboldt  Harbor  and 
■  Bay,  Cal.  In  charge  of  the  improvement  of  the  Sacra- 
mento and  Feather  rivers,  including  treatment  of  the 
Yuba  River  near  and  above  Marysville,  San  Joaquin  and 
Mokelumne  rivers,  and  Petaluma  Creek,  Cal.  In  charge 
of  examinations  of  Old  River  Branch  of  San  Joaquin 
River;  San  Joaquin  River  from  Hills  Ferry  to  Fire- 
baughs  Ferry,  including  closing  of  sloughs  on  the  river 
above  Stockton;  Merced  River;  mouth  of  Navarro  River; 
Tuolumne  River;  harbor  of  Crescent  City;  Stanislaus 
River,  Cal.,  and  harbor  at  Yaquina  Bay,  breg.  To  ex- 
ercise supervision  over  the  construction  of  bridges  across 
San  Joaquin  River  near  Grayson,  and  at  Garwood  Ferry 
Crossing:  across  Sacramento  River  at  Butte  City;  and 
across  Mokelumne  River,  Cal.  Member  of  boards  of  en- 
gineer officers  to  consider  and  report  upon  the  subject  of 
the  harbor  lines  of  San  Francisco  Harbor  and  adjacent 
waters,  and  upon  the  change  in  the  project  for  the  im- 
provement of  the  harbor  at  Humboldt  Bay,  Cal.;  and 
upon  the  improvement  of  the  mouth  of  the  Columbia 
River;  and  of  the  California  Ddbris  Commission  to  regu- 
late hydraulic  mining  in  the  State  of  California.  Engi- 
neer Twelfth  Light-House  District. 

Jn  charge  of  the  defensive  works  at  forts  Macon  and  Cas- 
well, K.  C.  In  charge  of  the  improvement  of  the  harbors  at 
Beaufort,  N.  C.^  Georgetown,  and  Winy  aw  Bay,  S.  C.  In 
charge  of  the  improvement  of  Staunton  River,  Va. ;  Cape 
Fear  KiVer  above  and  below  Wilmington,  Roanoke,  Neuse, 
Pamlico,  Tar,  Yadkin,  Black,  Trent,  New,  North  East 
rCape  Fear),  Lockwoods  Folly,  and  Pasquotank  rivers, 
Contentnia,Mackey8,  and  Fishing  creeks,  Ocracoke  Inlet, 
and  inland  waterway  from  Newberne  to  Beaufort,  in- 
land waterway  between  Beaufort  Harbor  and  New  River, 
and  waterway  between  New  River  and  Swansboro,  N.  C. 
In  charge  of  examinations  for  breakwater  to  protect  town 
of  Beaufort;  Potohunk  River;  and  Durhams  Estuary, 
from  mouth  to  Edwards  Mills,  N.  C.  In  charge  of  re- 
moval of  wreck  of  steamer  1,  D,  Coleman  in  Albemarle 
Sound ;  of  the  remains  of  the  wreck  of  the  steamer  Con- 
cord  in  Pamlico  River  near  Washington;  of  the  wreck  of 
steamer  City  of  Long  Branch  in  Roanoke  River ;  and  of 
the  remains  oi  the  wreck  of  a  gunboat  at  the  mouth  of 
Cape  Fear  River,  N.  C.  To  exercise  supervision  over  the 
construction  of  bridges  across  the  Cape  Fear  River  at 
Fayetteville,  and  across  Tar  River  at  Tarboro,  N.  C. 

In  charge  of  the  defensive  works  at  forts  Stevens,  Oregon, 
andCanby,  Wash.  In  charge  of  the  improvement  ol  the 
canal  at  the  Cascades  of  the  Columbia  River,  mouth  of 
the  Colombia  River,  Willamette  River  at  and  above  Port- 
land, including  the  removal  of  obstructions  in  Yamhill 
River  np  to  McMinnville ;  Lower  Willamette  and  Colum- 
bia rivers,  in  front  of  and  below  Portland,  Youngs  and 
Klaskuine  rivers,  Oregon,  and  Columbia  River,  between 
the  mouth  of  the  Willamette.  River  and  the  city  of  Van- 
couver, and  of  the  Cowlitz  River,  Wash.  In  charge  of 
examinations  of  Yamhill  River,  from  mouth  to  McMinn- 
ville ;  Willamette  River,  above  Oregon  City,  Oregon ;  and 
Lewis  River,  from  its  mouth  to  Speliah  Creek,  Wash.  In 
charge  of  water  gauges  on  the  Columbia  River  from  As- 
toria to  the  bar.    To  supervise  the  construction  of  two 
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RANK  AXD  ? 


DUTIES. 


MAJORS. 

(continaed.) 
Thomas  H.  Handbory. 


James  C.  Post. 


James  F.  Grcgorj. 


Ilenry  M.  Adams 

Chati.  E.  L.  B.  Davis 


bridges  across  the  Willamette  River  at  Portland,  Oregon, 
and  of  bridges  across  the  WilliAiette  River  opposite  Al- 
teny ;  across  the  Yamhill  River  near  La  Fayette;  acroet 
the  Walloski  River,  Clatsop  County,  Oregon ;  acrosf*  tbe 
Colombia  River  near  Vancouver,  and  across  the  Cowlitz 
River  at  Toledo,  Wash.  Memb^  of  boards  of  engineer 
officers  to  consider  and  report  uiK>n  the  subject  of  har- 
bor lines  at  Port  Townsend,  Port  Angeles,  Anacortes, 
Aberdeen,  Ocosta,  Ballard,  Seattle,  Edmonds^  Sidney,  llo- 
qniam,  South  Bend,  Tacomia,  Steilacoom,  Blame,  Cosmop- 
olis,  Uwaco,  and  La  Conner,  Shelton,  Marysville,  and 
Snohomish,  Wash.,  and  at  Flavel,  Oregon ;  upon  the  im- 
provement of  the  month  of  Columbia  River;  and  npon 
the  proposed  deep-water  harbor  at  San  Pedro  and  Santa 
Monica  bays.  Engineer  Thirteenth  Light-House  District. 

Detached:  military  attache  to  the  United  States  It'ga- 
tion  at  London.  To  represent  the  War  Department  at 
the  International  Maritime  Congress,  to  be  held  in  Lon- 
don in  July,  1893. 

In  charge  of  the  improvement  of  the  harbors  at  Manis- 
tique  and  Cedar  River,  Mich. ;  Menomonee,  Oconto,  Peu- 
saukee,  Ahnapee,  Kewaunee,  Two  Rivers,  Manitowoc, 
Sheboygan,  Port  Washington,  Milwaukee,  Racine,  ana 
Kenosha,  and  Green  Bay,  including  the  Fox  River  below 
De  Pere,  Wis.,  and  Waukegan,  lU.  In  charge  of  har- 
bors of  refuge  at  Milwaukee  Bay,  and  at  Sturgeon  Bay 
Canal,  Wis.,  and  of  water  communications  across  Ke- 
weenaw Point,  La^e  Snjierior,  Mich.  In  charge  of  the 
Sturgeon  Bay  and  Lake  Michigan  Ship  Canal.  In  chargn 
of  the  im)>rovement  of  Menominee  River,  Wis.,  and 
Mich.,  south  outlet  of  Lake  Winnebago,  Fox  River,  in- 
cludingthe  harbor  of  Fond  duLacandapproaches  thereto; 
and  removing  sand  bar  at  outlet  of  Fond  du  Lac  River, 
Wis.  In  charge  of  examinations  of  Green  Bay,  from 
light-house  to  first  bridge  on  Fox  River;  Stockbridge 
and  Calumet  harbors,  Lake  Winnebago;  and  Fox  River,* 
for  protection  wall  on  the  canal  at  Kaukanna,  Wis. 
Ill  charge  of  water-level  observations  on  Lake  Michigan. 
In  cliarge  of  removal  of  part  of  the  wreck  of  schooner 
Lumberman  oft*  Wind  Point,  Lake  Michigan.  To  super- 
vise the  construction  of  bridges  across  the  Sheboygan 
Hiver  at  Sheboygan ;  across  Portage  Canal  near  Portage 
City ;  across  Fox  River  at  Oshkosh,  and  the  Government 
canal  at  De  IVro ;  across  Manitowoc  River  at  Manitowoc; 
across  Wolf  Kiver  at  Now  London;  across  Kewaunee 
River  at  Kewannoe  (two);  across  Kinnickinnio  River, 
and  acToss  Milwaukee  River  at  Milwaukee,  Wis. 

In  cliar^e  of  the  third  division,  Office  of  the  Chief  of  En- 
gineers.    Member  of  the  Light-House  Board. 

In  charj^e  of  the  defensive  works  at  forts  Footeand  Wash- 
ington, Md.,  Wool  and  Monroe,  Va.  In  charge  of  the 
iiuproveineut  of  the  Potomac  River  in  the  vicinity  of 
Wasliington,  and  of  channel  in  the  Eastern  Branch, 
Potomac  Kiver.  In  charge  of  the  improvement  of 
Patiixcnt  River,  Md.,  of  the  rivers  Rappahannock,  Mat- 
ta)K)ui,  York,  and  Pamnnkey,  and  of  Komini,  Urbana, 
Ocrorpian,  Aquia,  and  Lower  Machodoc  creeks,  Va.  In 
ctharjjeofexaminationsof  mouth  of  Parish  CreeK,Wicom- 
ico  Kiver,  M<1.,  Mil  ford  Haven,  MoratticoCreek,and  Little 
Wicomico  Kivor,  Va. ;  and  of  the  piers  of  the  Aqueduct 
Bridge,  Potomac  River.    In  charge  of  the  cons&uciion 
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RANK  AND  NAMB. 


MAJORS. 

(con  tinned.) 
has.  £.  L.  B.  Davis. 


Bines  B.  Qninn... 


aniel  W.  Lock  wood. 


DUTIES. 


of  the  sewerapfe  system  at  Fort  ^Rfonroe,  Va.  To  super- 
vise the  reconstruction  of  the  Washington  shore  end  of 
the  "Long  Bridge^'  at  Wasliington,  D.  C. ;  the  construc- 
tion of  bridges  across  Potomac  River  at  "The  Three 
Sisters,"  D.  C. ;  across  Patuxent  River  at  Mount  Calvert, 
Md.,  and  across  Hunting  Creek,  and  of  a  street  railway, 
and  a  bridge  across  Mill  Creek,  at  Fort  Monroe,  Va. 
Member  of  boards  of  engineer  oiBcers  to  fix  the  dam- 
ages for  the  use  and  occupation  of  the  right  of  way 
granted  to  the  Metropolitan  Southern  Railroad  Company 
through  the  property  of  the  United  States  in  Mont- 
gomery County,  Md.,  and  to  investigate  the  subject  of 
raft-towing  on  the  Great  Lakes  and  their  connecting 
waters. 

In  charge  of  the  defensive  works  at  Forts  Jackson,  St. 
Philip,  Livingston,  Pike,  and  Macomb,  Tower  Dupr^, 
Biittery  Bienvenue,  and  Tower  at  Proctorsville,  La.  In 
charge  of  the  improvement  of  the  Amite  River  and.Bayou 
Mancbac,  Tickfaw,  Tchefnncte,  and  Bogue  FaUa  rivers, 
Mermentan  River  and  tributaries,  mouth  and  passes  of 
Calcasieu  River,  bayous  Terrebonne,  Courtableau,  Teche, 
from  mouth  to  St.  Martinsville,  La  Fourche  and  Plaque- 
mine,  including  removing  obstructions  from  Grand 
River  and  Pigeon  bayous;  channel,  bay,  and  passes  of 
Bayou  Vermillion,  La. ;  harbor  at  Sabiue  Pass  and  Neches 
River,  Tex. ;  and  Sabine  River,  La.  and  Tex.  In  charge 
of  examinations  for  harbor  of  refuge  on  Lake  Pont- 
chartrain ;  bayous  Black  and  Terrebonne,  with  a  view 
of  counectiug  them;  Homoohitto  River,  from  its  mouth 
to  the  Louisville,  New  Orleans  and  Texas  Railroad 
Bridge,  Miss. ;  channel  through  Sabine  Lake  from  Sabine 
Pass  to  mouths  of  Sabine  and  Neches  rivers ;  Sabine  River, 
from  Budduths  Bluff  to  Logaiisport,  La. ;  and  from  the 
mouth  of  Neches  River  to  Shooks  Bluff,  Tex.  In  charge  of 
removal  of  the  wrecks  of  two  coal  barges  in  Bayou  Teche, 
La.  To  report  upon  the  depth  and  width  of  a  channel 
secured  and  maintained  by  jetties  at  the  mouth  of  the 
Mississippi  River.  To  supervise  the  construction  of 
two  bridges  across  Bayou  La  Fonrche,  La.  Engineer 
Seventh  and  Eighth  Light-House  districts. 

In  charge  of  the  improvement  of  Little  Kanawha,  Guyan- 
dotte,  and  Buckhannon  rivers,  W.  Va.,  Tug  Fork  of  Big 
Sandy  River,  Big  Sandy  River,  near  Louisa,  for  movable 
dam,  Kentucky,  Tradowater,  Green,  and  Barren  rivers; 
Levisa  Fork  of  Big  Sandy  River,  Rough  River,  and  of 
Licking  River  from  Farmers  to  West  Liberty,  Ky.  In 
charge  of  examinations  of  Licking  River,  and  of  Big 
Sandy  River  from  its  junction  witii  the  Ohio  River  to 
the  crossing  of  the  Big  Sandy  by  the  Chesapeake  and  Ohio 
Railroad  Bridge,  Ky.  In  charge  of  removal  of  wreck  of 
stone  barge  in  Kentucky  River  at  Frankfort,  Ky.  To 
exercise  supervision  over  the  construction  of  two 
bridges  across  the  Tug  Fork  of  the  Big  Sandy  River 
above  Catlettsburg ;  the  rebuilding  of  bridge  across  Big 
Sandy  River;  the  rebuihling  of  bridge,  and  the  alterations 
of  bridge  across  the  Kentucky  River  at  Frankfort,  Ky. 
Member  of  boards  of  engineer  officers  to  consider  and 
report  upon  the  subject  of  harbor  lines  at  Pittsburg, 
Pa.,  and  on  the  Ohio  to  Davis  Island  Dam;  on  both  sides 
of  the  Ohio  River  from  the  upper  end  of  Martins  Ferry 
to  the  lower  end  of  the  city  of  Bellaire,  Ohio;  and  at 
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cer$  of  Corps  of  Engineers — Gontf d. 


DUTIES. 


W.  LiiKkvMd. 


Enw«  H.  Ecfaer. 


John  C.  MalleTT 


Clinton  B.  $<«rs. 


1 


Thomas  Turtle 


CArTAlXS. 


Edward  Maguire. 


Frederirk  A.  Mnhnn 
CharlesF.ro  well.... 


Ciimnnmti.  inelnding  the  Licking  River  between  its 
iiKHith  and  the  bridge  of  the  Loaisyille  and  Nadiville 

In  chu>^  of  the  impioTement  of  the  harbors  at  Erie,  Pa., 
and  Boffalo,  Wilson,  Olcott,  Oak  Orchard,  and  Dunkirk, 
N.  Y.  In  charge  of  impioTement  of  Tonawanda  Harhor 
and  Niagara  &Ter,  and  of  Niagara  River  from  Tona- 
vanda  to  Port  Day,  N.  Y.  In  charge  of  examination  of 
Dnnkiik  Harbor.  N.  Y.  In  charge  of  moaenrement  of 
the  diarharge  of  Niagara  River.  Member  of  board  of 
engineer  officers  to  eonsider  and  report  upon  the  sub- 
ject of  harbor  lines  at  Oswego,  N.  Y. 

In  charge  of  ihe  defensive  wo»s  at  forts  Marion  and  Tay- 
lor, Fla.  In  .charge  of  the  impiovement  of  the  harbois 
at  Key  West^  including  entrance  thereto,  Tampa  Bay, 
Cedar  Keys,  and  St.  Augustine,  Fla.  In  charge  of  the 
improvement  of  the  St.  Johns  River,  Yolusia  Bar,  Caloo- 
sahatchee.  Manatee,  Withlacoochee,  Suwanee,  and  Pease 
rivers,  channel  of  Charlotte  Harhor  and  Pease  Creek, 
Ocklawaha  River,  Indian  River  between  Goat  Creek  and 
Jupiter  Inlet,  and  Sarasota  Bay,  Fla.  In  charge  of  ex- 
amination of  harbor  at  Cape  Canaveral,  Fla.  To  exercise 
sanervision  over  the  construction  of  bridges  across  St. 
Johns  River  at  Buffalo  Bluff,  and  at  the  Lake  Monroe 
crossing.  Fla.    On  sick  leave  of  absence. 

Commanding  Company  A,  Battalion  of  Engineers.  In- 
structor in  submarine  mining  at  the  U.  S.  Engineer 
School.  In  charge  of  the  improvement  of  the  harbors  of 
Dnluth,  Grand  Marais,  Agate  Bay,  Minn. :  Superior  Bay 
on  Lake  Superior,  St.  Louis  Bay,  and  Ashland,  Wis.; 
Ontonagon,  £af le  Harbor,  and  Marquette;  harbor  of  re- 
fuge at  Grand  Marais;  of  water  communication  across 
Keweenaw  Point.  Lake  Superior,  Mich. ;  and  of  Minne- 
sota Point  at  Superior,  Wis.  In  charge  of  examination 
of  Allouez  Bay  and  Nema^ji  River,  at  Superior,  Wis. 
In  charge  of  water-level  observations  on  Lake  Superior. 
To  exercise  superx-ision  over  construction  of  two  brid^ 
across  the  St.  Louis  River  between  the  States  of  Minne- 
sota and  Wisconsin.  Member  of  board  of  engineer  officeis 
to  investigate  the  subject  of  raft-towing  on  the  Great 
Lake«  and  their  connecting  waters. 

In  charge  of  the  fourth  and  fifth  divisions,  Office  of  the 
Chief  of  Ensnneers.  Disbursing  officer.  Office  of  the 
Chief  of  Engineers.  Member  of  the  United  States  Boa^ 
on  Geographic  Names. 


Detached:  engineer  Fourth  Light-House  District.  Hit 
death  at  Philadelphia,  Pa..  October  11,  1892,  announced 
in  General  Orders  Xo.  8,  Headquarters,  Corps  of  Engi- 
neers. October  13,  1892. 

Detached:  enirineer  secretary  of  the  Light-Honse  Board. 

In  charge  of  the  improvement  of  the  Missouri  River  from 
the  Great  Falls.  Mont.,  to  Sioux  City,  Iowa,  including 
removing  snags  and  other  like  obstructions  above  Sioux 
City :  and  of  the  Yellowstone  River,  Mont,  and  N.  Dak. 
In  cliarge  of  survey  of  Missouri  River  l»etween  Sioux 
City,  lown.  and  Fort  Benton.  Mont.;  and  of  examina- 
tions of  Missouri  River  irom  Three  Forks  to  Canyon  Ferry, 
Mont.,  and  of  James  River,  S.  Dak.    Detached;  Engineer 
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RANK  AND  NAME. 


CAPTAINS. 

(continued.) 
Charles  F.  Powell. 


John  G.D.  Knight. 


Richard  L.  Hoxie . . . . . 


William  L.  Marshall.. 


Joseph  H.  Willard. 


DUTIES. 


Commissioner  of  the  District  of  Columbia.  Member  of 
Bock  Creek  Park  Commission  by  virtue  of  act  of  Con- 
gress approved  September  27, 1890. 

In  charge  of  the  first  and  second  divisions,  Office  of  the  Chief 
of  Engineers.  Member  of  boards  of  officers  to  test  range 
and  position  finders:  to  examine  certain  buildings  and 
rooms  tendered  for  tne  temporary  use  of  the  Record  and 
Pension  Office  of  the  War  Department,  and  to  examine 
the  buildings  in  Washington  now  occupied  by  the  War 
Department ;  and  to  consider  the  subject  of  printing,  and 
to  recommend  any  amendments  to  paragraphs  616  and 
901  of  the  Kegnlations,  as  may  be  advisable. 

Commanding  Company  B,  Battalion  of  Engineers.  In- 
structor in  military  engineering  at  the  U.  S.  Engineer 
School.  Member  of  general  courts-martial  convened  at 
Willets  Point,  N.  Y.,  March  24  and  September  21,  1892. 

In  charge  of  the  improvement  of  the  harbors  at  Chicago 
and  Calumet,  111. ;  of  the  improvement  of  the  Illinois  and 
Calumet  rivers ;  and  of  the  construction  of  the  Illinois 
and  Mississippi  Canal.  In  charge  of  examinations  of 
Wolf  River  Harbor,  Lake  Michigan,  Ind.,  and  outer  har- 
bor at  mouth  of  Calumet  River,  111.  To  supervise  the 
construction  of  bridges  across  the  south  branch  of  the 
Chicago  River  at  South  Halstead  street ;  across  west  fork 
of  soutk  branch  of  Chicago  River  at  Chicago;  across 
Chicago  River  in  West  Chicago;  and  across  the  Illinois 
River  at  Kampsville  or  Columbiana,  and  at  Havana;  and 
the  alterations  of  the  bridge  across  south  branch  of 
Chicago  River  near  Nineteenth  street,  Chicago,  111. 
Member  of  board  of  officers  on  World's  Columbian  Ex- 
position, and  of  board  of  engineer  officers  to  consider 
and  report  upon  a  project  for  the  construction  of  a  navi- 
gable pass  through  the  Sandy  Lake  Dam. 

In  charge  of  the  improvement  of  Tensas  River  and  Bayou 
Macon,  La  ;  Ouachita  and  Black  rivers,  including  the 
harbor  at  Camden ;  and  Bayou  Bartholomew  in  La.  and 
Ark. ;  Boenf  River  and  Bayou  D'Arbonne,  including  im- 
provement of  the  Comie,*  La. ;  bayous  Kondeway  and 
Yidal,  La. ;  Cypress  Bayou,  La.  and  Tex. ;  Red  River,  La. 
and  Ark. ;  Red  River  above  the  Atchafalaya  River,  Ark. ; 
Forked  Deer  River  and  North  Fork  of  same,  and  the  Big 
Hatchie  River,  Tenn. :  of  the  rivers  Big  Sunflower,  Yazoo, 
Big  Black,  and  TaUanatchie,  Tchula  Lake,  Steele's  and 
Washington  bayous,  and  mouth  of  Yazoo  River,  Miss. 
In  charge  of  survey  of  Red  River  from  Fulton,  Ark.,  to 
the  Atchafalaya  River,  La.,  and  Cypress  Bayou,  and  the 
lakes  between  Jefferson,  Tex.,  and  Shreveport,  La.: and 
of  examinations  of  Little  River :  Ouachita  River,  above 
Camden,  Ark. ;  Cassidys  Bayou,Cold  Water  River,  Miss. ; 
and  Sulphur  River  from  its  mouth  to  Sulphur  Station, 
Tex.  In  charge  of  the  water  gauges  on  the  Lower  Mis- 
sissippi River  and  its  principal  tributaries.  To  super- 
vise the  construction  of  the  bridges  across  the  Tensas 
River  at  Clayton's  Plantation ;  across  Little  River;  across 
Boenf  River  near  Rayville;  across  Red  River  at  Upper 
Falls  near  Alexandria;  across  Ouachita  River  near  Co- 
lumbia, La. ;  and  across  Big  Black  River  at  Baldwin's 
Ferry ;  and  to  supervise  changes  and  alterations  in  the 
bridge  across  Big  Black  River  at  Allen's  Station,  Miss. 


^ 
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liAXL  _\x:   nahi.  dttttes. 


iiii.:::.i!fw 

i  xr* : J  A-   i ■:  i ci jj ,  rnaTir«*  o  f  ilif  ilefenBtre  workR  at  Forts  11  cBm.  Pickfai. 

am.  Iinrruiirjis.  Flu.  In  eliaip'  of  tiit*  impTuveinfoit  uf 
iiif  nariims  at  Aimlnchiiuilu  Itay  and  Kiver.  aud  at  T^n- 
aMcoi;..  Y\i,.  hi  riiarptfof  the  impnivemont  of  tiir  riven 
i:naaii  .int.  OiiattahmiRhee.  Aa.  aud  Ala.:  Flint,  (ix: 
( 'iinrtflwuAiciiiu..  KMoamhia.  and  Conecnh.  Fla.  and  Ala.: 
Aiuaaciiu'dla  IZiver.  inrlndiuj;  LeeV  Slouch  and  iu  nm- 
iiiTiiox.  i\itj.  till-  (*iiii>o]H  lii%'er.  and  Ittxim  aaid  roanrf* 
iioi.  tc*  tiit  mnntl:  of'Ohipola  Kiver,  Fla. ;  Alabama,  Ca- 
lm lu.  anil  Tallapoosa.  Ala.:  and  Ita  Gnai{*e  Karon,  in- 
'nro\iiif:  HlllnlA^'RiTer.  Flu.  In  charge  of  ezaminatiaas 
4i:  lilt  liar  a*  tfar  iuuctioxi  of  Chontawhatciiee  Kay  aad 
^laI1^ll  ]«fwu*  ^inu'il:  and  bar  at  the  mouth  of  AiMU 
1i;iToi..  ai  1i>  enrrannr  into  ChoruiwhaT>c:hfie  Kay.  Fla. 
*i  I  ftuiip^-Yifif-  tiif-  I'onivTmrtioxi  of  liTidire  acroaa  the  Ala- 
liosu.  lk}vei  nflar  Maut^ronieTT.  Ala. 

V'dr   1    V;ilfr-^7 ^frn^TJir.  and  difthnrhiup  offioer  of  the  If iMiMippi  Biver 

;  t-ininiift^ini.  craated  by  am  of  ConjrwiaB  appmvad  Jnne 
1*^  l^t:.  >»< (notary  and  awiiRtaui  tci  thr  rnnstrndion 
(  itninurir^  n:  tlit-  MiMiiuiippi  River  C-ommiiiBion  and  di«- 
imisni^  oAirfsr  t'liT  vorki*  carried  oii  by  tbe  OcimmiMiioD. 

Vilhaii    W   !•.  .   , li.  riiiirj^  n;  iju  dt^tenam-  workMif  fnrtie  at  C'larkf^  I'oiBt, 

]^)u8h..  Innd.  Iflbuid.  and  Fori  Adauib,  £.  1.    In  rLar^se 
ii:   Tilt  inipmrenifiut  of  thf*  harboni  of  Wan*bam.  Hyan- 
iiiis  Nt't^   Kedionl.  A'tneyard  Havon.  MartkaF  Vineyaxd. 
miH'T    bariittT.  and  W<Mitport«  Jiaaa. ;  Newport.  Blnck 
i:«iini«..a]u:  iiT«H*i)wicli  Kay.  K.  I..anddt4Uiinfrtan.C«niL: 
iiATim':  o3  iv.iiijri-  at  Xaiitiirket,  and  Canapitait  ChaaneL 
Ila««N  :  rovt  iirar  ('ou<st«iv  Harbor Ifdand.  and  watenrir 
itfTr«  t^-ii  MiiL  Mlaiu:  and  Rbodi-  lidaiid.  entrance  to  Foiat 
.huiiu.  JNiiiil.  ^'fsi  of  P«iint  .liidith.  and  rffimctmctioo  tf 
njiThiir  ii:  rttiiurt  si:  i'nini  .Indith.  K.  I.    In  charge  of  tbi 
iiiniri«\tui«.":  of  tin-  rivtiTs  Tarn ittnt.  Haas. :  Pavtncket, 
;nii  !*jiT«rjjTnnk  :  htm:  I^rovidoint-  Riv(«raDd  Narracaufttt 
]>;.■    aiu.  '.-frfsM.  .Yarke;  SliuaLPrnridiajre  liivf-r.  Ii.  I.   la 
ir.iTsx  «■- 1  x:iiiiiii:iTiiiu»>  oi'Siiiiiinj!T(m  Harbfiranu  ibe  rn- 
TT;:!!:*  ;in'rf'T(..  V  om..  :Nfw  KedfnrdH arbor:  T\'iKid*  Hoil: 
'■  iini:iiiiii.  V  I'^'t .  NflutiiinTilfdaiid.  fnraltreak^vaKT.MikjA.. 
y.V7"'"5*^'?    rlaruoT.  Cnvcfflwn  Kay:  Triciffird  Harl<»T. 
\:tT;.r:i.iiseTt  lUiy :    hT«iirliTra\   int-ft   Salt    Fond,  Klofk 
".-i«iiu  :   .rtM-i.-wLic'l.  HjirliOT.  wrt*<m"wiiifli  FiU.^  :  Paviurt 
}■;.:!  in:   I^ri'vidouft-  ii-vor:  and  iiiiirr  barlH>r  :it  Poim  Ja- 
il '  i.  i.Tfiii: Ti^'MrT .  K.  1 .    In riiarpe of  Tf-mfia]  di  vr«i*of 
f.  Ii  •.■vf'>  lif-:ii(.  ,T .  IvTitnTf  and  .?./».  f^tM*ffhun/  ;l  Cbai- 
:.;.ii.  i.:.y.  Cj,pf  t  (*i\.  Ma<«K. :  of  <>{  boitiK**  i«flni  J.rfikm 
.:.  ". 'iTrl   i>;:^d  liiiibo:.  Ii.  1.:  of  M4iaiL  Ta<  Li  J^oaiHi 
•:.::; t    >i»i"<ii    ::.   I'l-liti't  iJij'  CbatiitC;    of  ":i:.ri:t- >:*•"■ 
♦."»..  :jf;.:  :  f'/..if  k  1:-.].:  of  liM-k  L'.ji.  AtU^  &;ii:  >•. :  .»>Dtr 
f  ".I-::?  J\si    ::.  Vkntniket  Soniid:  of  arliotizx-:  /"'tfirti 
/  ^itcf'.*  -.1.  ^e"w  rK-iifoTdHar^Kir:  of  f^rLoosfT  ♦•«.'-.«  5. 
ji-fh*:'.  It.  Yiijt  \iir.i  >,ini>d:  of  an  oM  irT»»f  "k  m  Kic«- 
:   V :.    H^r-'-r:  iL-    r<:ua^iif  of  an  «-ld  trr«*ck  fr<»n»  ra- 
'irt'-^  lo  N:jT:Ti:'.ktt   liar^i'3 ;  of  iLc  i»rL(i02i<-r  ytlite  f. 
J.i:**:  iljf  iti;i;iiTi*«  ''fando  ^ihiK^otr  aad  «f  fi^bc^Lfr 
7..-  <•'  "^  M'-Hj-m-iV  I'.-iuT,  Caj«e  CchI,  Maw.     To  sap*-!- 
^'.<*'  "L*-  *  (•L.^in-nion  >*i  Lriilpos.  at  C»st*-ixilie^  aijd  »enm 

n*  f^'j  ^..  'i;*5,«T J:,  .  :'  arr:*-  fill"  i7ii]T.iVt:nrr:T  of  ihe  Arkanf^a^  Riv«.r.  io- 

'  j-'iJTjj  j.::i:,rjvjij::M].sTri3CTi.-utand  operatiiuc  i=narli<*ii^ 

Ari:;»j]-..*;iii.:  jTi'j,.iXi  Tt-rriToiy:  and  of  lirrff  Wkiir.  ^^i. 

I      i:'i an '.;•..  Liti'iK  liird,  I'viit  Jean,  and  Cache,  Ariu;  Blirk, 
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RANK  AND  NAJiE. 


CAPTAINS. 

(continued.) 


Senry  S.  Taber 


(mitli  S.  Leach. 


DUTIES. 


Eric  Berglaiid 

William  T.  Rossell 

rhomaa  W.  Symons 


Mo.  and  Ark. ;  Little  and  St  Francis,  Mo.,  and  of  remoyal 
of  rock  shoals  in  Fourcho  River,  Ark.  In  charge  of  ex- 
aminations of  Fourche  Le  Fevre  and  Current  River,  and 
of  Saline  River,  Ark.  In  charge  of  removal  of  wreck  of 
steamer  John  Matthews  in  Arkansas  River.  To  supervise 
the  construction  of  hridges  across  the  Poteau  River  in 
the  Choctaw  Nation,  near  Fort  Smith;  and  across  the 
Arkansas  River  at  Cummings  Landing,  Ark. 

Detached;  engineer  Fifth  and  Sixth  Light-House  districts. 

Detached;  Engineer  Commissioner  of  the  District  of  Co- 
lumbia. Memher  of  Rock  Creek  Park  Commission  by 
virtue  of  act  of  Congress  approved  September  27, 1890. 
On  leave  of  absence. 

In  charge  of  the  improvement  of  harbor  at  Yaquina  Bay, 
entrance  to  harbor  at  Nehalem  Bay,  mouth  of  Siuslaw 
River,  Umpqua  and  Coquille  rivers,  Tillamook  Bay,  en- 
trance and  harbor  at  Coos  Bay,  and  Upper  Coquille 
River  between  Coquille  City  and  Myrtle  Point,  Oregon; 
the  Upper  Columbia  and  Snake  rivers,  Oregon,  and 
Wash. ;  Upper  Snake  River  between  Huntington  Bridge 
and  Seven  Devils  mining  district,  Idaho;  Olympia 
Harbor,  Grays  Harbor  and  Chehalis  River ;  the  Colum- 
bia River  from  the  head  of  Rock  Island  Rapids  to  the 
foot  of  Priest  Rapids;  Puget  Sound  and  its  tributary 
waters;  Swinomish  Slough,  Nasel  River,  and  Willapa 
River  and  Harbor,  Wash.  In  charge  of  examina- 
tions of  Kootenai  River  from  Fry,  Idaho,  to  int«^rna- 
tional  boundary  line;  Spokane  River,  from  Post  Falls  to 
Lake  CoBur  d'Alene,  Idaho;  Chetco  River;  inner  navi- 
gation of  Alsea  River;  Nestucca  River,  as  far  as  Woods; 
Rogue  River,  from  Grant  Pass  to  the  mouth;  navigable 
tide-water  channels  of  Coos  River,  Oregon;  Snohomish 
River  from  mouth  to  Lowell ;  Nooksack  River;  Everett 
Harbor,  including  mouth  of  Snohomish  River;  and  Up- 
per Columbia  River,  from  the  international  boundary 
to  Rock  Island  Rapids,  Wash.  To  exercise  super- 
vision over  the  construction  of  bridges  across  Clear- 
water River  above  Lewiston,  Idaho;  across  D'Wamish 
River  near  Seattle;  across  Snohomish  River  (three); 
across  Chehalis  River ;  across  Swinomish  Slough ;  across 
the  south  arm  of  Willapa  River ;  across  Skagit  River 
at  Mount  Vernon;  across  Nooksack  River  at  Fern- 
dale,  and  at  Lynden;  across  South  Bay,  Elk  River,  be- 
tween Bay  City  and  Laidlaw;  and  across  Columbia 
River  between  Douglas  and  Kittitas  counties,  Wash. 
Member  of  board  of  engineer  officers  to  consider  and 
report  upon  the  subject  of  harbor  lines  at  Port  Town- 
send,  Port  Angeles,  Anacortes,  Aberdeen,  Ocosta,  Bal- 
lard, Seattle,  Edmonds,  Sidney,  Hoquiam,  South  Bend, 
Taconma,  Steilacoom,  Blaine,  Cosmopolis,  Ilwaco,  La 
Conner,  Shelton,  Marysville,  and  Snohomish,  Wash., 
and  at  ilavel,  Oregon. 

On  duty  under  the  immediate  orders  of  Lieut.  Col.  Mans- 
field upon  the  fortifications  of  Boston  Harbor;  in 
charge  of  the  defensive  tvorks  at  Fort  Montgomery,  N. 
Y. ;  in  charge  of  the  improvement  of  the  harbors  at  Og- 
densburg  and  Plattsburg,  N.  Y.,  and  Burlington,  Vt., 
and  construction  of  breakwater  at  Rouses  Point,  N.  Y. ; 
in  charge  of  the  improvement  of  St.  Lawrence,  Ticon- 
dM'oga,  and  Great  Chazy  rivers;  of  narrows  at  Lake 
Ckamplain,  N.  Y.,  and  of  Otter  Creek^  Vt. 
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RANK  AND  NAME. 


CAPTAINS. 

(continaed.) 


Dan  C.  KiDgman. 


William  M.  Black 


Walter  L.  Fiak. 


Solomon  W.  Eoessler. 


George  McC.  Derby 


James  L.  Lusk 


Frederic  V.  Abbot. 


Dunvs. 


In  charge  of  the  defensive  works  at  Forts  Niagara  and 
Ontario,  X.  Y. ;  in  charge  of  the  improvement  of  the  har- 
bors at  Charlotte,  Great  Sodns  Bay,  Little  Sodns  Ba^, 
Oswego,  Sacketts  Harbor,  and  Pultneyville,  N.  Y. ;  m 
charge  of  enrvey  of  shoal  near  Fort  Niagara,  and  of  ex- 
amination for  harbor  of  refuge  in  Mexico  Bay,  Liake  On- 
tario ;  in  charge  of  water-level  observations  on  Lake 
Ontario;  member  of  board  of  engineer  officers  to  con- 
sider and  report  nxK>n  the  subject  of  harbor  lines  at 
Oswego,  N.  V. 

Commanding  Company  C,  Battalion  of  Engineers.  In- 
structor in  civil  engineering  at  the  U.  S.  Engineer 
School.  Member  of  general  conrts-martial  convened 
at  Willets  Point,  N.  Y.,  March  24  and  September  31, 
1892. 

In  charge  of  the  improvement  of  the  harbors  of  Dulath, 
Grana  Marais,  Agate  Bay,  Minn. ;  Superior  Bay  on  Lake 
Superior,  St.  Louis  Bay,  and  Ashland,  Wis. ;  Ontonagon, 
Eagle  Harbor,  and  Marq  uette,  harbor  of  refuge  at  Grand 
Murais,  Mich.,  and  of  Minnesota  Point  at  Snperior,  Wit. 
In  charge  of  examination  of  Allonez  Bay  and  Nema^ji 
Biver,  at  Superior,  Wis.  In  charge  of  water-level  ob- 
servations on  Lake  Superior.  To  exercise  supervision 
over  construction  of  two  bridges  across  the  St  Lonii 
River  between  the  States  of  Minnesota  and  Wisconsin. 
Commanding  Company  A,  Battalion  of  Engineers,  in- 
structor in  submarine  mining  at  the  U.  8.  Engineer 
School. 

In  charge  of  the  first  district  of  the  Mississippi  RiT«r 
from  Cairo  to  foot  of  Island  No.  40,  and  of  second  db- 
trict  fyoni  foot  of  Island  No.  40  to  month  of  White  River, 
for  the  purpose  of  improvement  and  the  construction 
and  repair  of  levees.  In  charge  of  examinations  of 
harbor  at  Memphis,  including  removal  of  bar  forming 
opposite  the  upper  part  of  the  city,  and  bank  protec- 
tion along  the  city  front,  and  of  Wolf  River,  Tenn.  To 
exercise  su^iervision  over  construction  of  bridge  acroM 
the  MissiMippi  River  at  Memphis,  Tenn.  Member  of 
board  of  engineer  officers  on  ouilding  and  repair  of 
levees  on  the  Mississippi  River. 

Detached;  on  duty  at  the  Military  Academy  as  instr actor 
in  practical  military  engineering,  and  in  command  of 
Company  K,  Battalion  of  Engineers.  In  charge  of  the 
preservation  and  repairs  of  Fort  Clinton  and  the  bat- 
teries at  the  Military  Academy;  of  water  works  and 
supply  lino;  of  post  school  for  enlisted  men;  and  the 
construction  of  a  new  gymnasium  at  West  Point,  N.  Y. 
Acting  signal  officer.  Detached^  assistant  to  the  En- 
gineer Comuiissioner  of  the  District  of  Columbia. 

Detached;  assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia.  Detached;  on  dnty  at  the  Mili- 
tary Academy  as  instructor  in  practical  military  engi- 
neering, and  in  command  of  Company  E,  Battalion  of 
Engineers.  In  charge  of  the  water  supply,  and  of  p|0St 
school  for  enlisted  men  at  West  Point,  W.  Y.  Acting 
signal  officer.  I'o  supervise  the  construction  of  the 
new  academic  building  and  of  the  Battle  Monnment  at 
West  Point,  N.  Y. 

In  charge  of  the  defensive  works  at  Forts  Moultrie, 
Sumter,  and  JohnHon,  and  Castle  Pinokney,  S.  C.  la 
charge  of  the  improvement  of  the  harbor  at  Charlestoiii 
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RANK   AND  NAME. 


CAPTAINS. 

(continaed) 
Frederio  Y.  Abbot, 


Thomas  L.  Casey. 


Theodore  A.  Bingham  .. 


Cortifl  MoD.  Townseud. 


Gastav  J.  Fiebeger. 


Oborlin  M.  Carter 


George  W.  Goethals 
johnMilliB 


DUTIES. 


S.  C.  In  charge  of  the  improvement  of  Lumber  River, 
and  of  Waccamaw  River,  N.  C.  and  S.  C. ;  of  the  Ashley, 
Edisto,  Salkiehatchie,  Little  Pee  Dee,  Great  Pee  Dee, 
Santee,  Wateree,  Congaree,  Clark,  and  Beaufort  rivers, 
Mingo  Creet,  and  Wappoo  Cut,  S.  C.  In  charge  of  ex- 
amination of  Lynch  River,  8.  C.  In  charge  of  removal 
of  two  wrecks  in  Quinby  Creek,  and  one  in  Cooper 
River;  and  of  wreck  of  schooner  Kate  V,  Aitkens  in 
Charleston  Harbor,  S.  C.  To  supervise  the  construction 
of  bridges  across  Lumber  River,  N.  C;  across  the  cove 
at  Snllivans  Island;  and  across  San  tee  River,  S.  C. 

In  charge  of  the  improvement  of  Keyport  Harbor,  N.  J., 
and  harbor  at  Canarsie  Bay,  N.  Y.  In  charge  of  the  im- 
provement of  Arthur  Kill  between  Staten  Island  and  the 
New  Jersey  shore,  N.  Y.  and  N.  J.  In  charge  of  the  im- 
provement of  the  rivers  Shrewsbury,  Rahway^  Eliza- 
beth, South,  Raritan,  and  Passaic,  mouth  of  Squan 
River,  Shoal  Harbor  and  Corapton  Creek,  and  Mattawan 
Creek,  N.  J. ;  Sheepshead  Bay  and  Sumpawanus  Inlet, 
N.  Y.,  and  channel  between  Staten  Island  and  New 
Jersey.  In  charge  of  examinations  of  Whale  Creek,  N. 
J. ;  channel  connecting  Freeport  with  Great  South  Bay; 
and  of  Seaford  Creek,  Long  Island,  N.  Y.  To  supervise 
the  use  of  the  United  States  dike  on  Newark  Bay  front; 
the  construction  of  bridges  across  Newark  Bay  at  New- 
ark, across  Shrewsbury  River  at  Highland  Beach,  and 
across  Hackensack  River,  N.  J.  Member  of  boards  of 
engineer  officers  to  consider  and  report  upon  the  sub- 
ject of  the  harbor  lines  in  Stamford  Harbor;  at  Nor- 
walk,  and  at  Bridgeport,  Conn. 

Detached:  military  attach^  to  the  United  States  legation 
at  Berlin.  Detached;  military  attach^  to  the  United 
Stcates  legation  at  Rome. 

In  charge  of  third  district  of  the  Mississippi  River,  from 
mouth  of  White  River  to  Warrenton,  for  the  purpose  of 
improvement  and  the  construction  and  repair  of  levees, 
to  include  the  improvement  of  the  harbor  at  Vicksbur^, 
Miss.  Member  of  board  of  engineer  officers  on  build- 
ing and  repair  of  levees  on  the  Mississippi  River. 

Detached;  Assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia.  Executive  Officer,  Rock  Ceeek 
Park  Commission,  by  virtue  of  act  otf  Congress  approved 
Sept.  27, 1890. 

In  charge  of  the  defensive  works  at  Forts  Oglethorpe  and 
Pulaski,  Ga.,  and  Clinch,  Fla.  In  charge  of  the  improve- 
ment of  the  harbors  at  Savai^iah,  Brunswick,  and  Darien, 
Ga.  In  charge  of  the  improvement  of  Cumberland  Sound, 
Savannah,  Altamaha,  Ocmnlgee,  and  Oconee  rivers,  and 
Jekyl  Creek,  Ga.,and  inside  route  between  Savannah, 
Ga.,  and  Femandina,  Fla.  In  charge  of  examination  of 
Savannah  River  between  Spirit  Island  and  the  point 
where  the  Charleston  and  Savannah  Railway  crosses  the 
said  river,  Ga.  In  charge  of  removal  of  wreck  of  bark 
UndiiM  in  Savannah  Harbor^  Ga.  To  exercise  supervis- 
ion over  the  construction  or  bridges  across  the  Oconee, 
Ocmnlgee,  Satilla,  Altamaha,  Ogeechee,  and  St.  Marys 
rivers,  Ga. 

In  charge  of  the  improvement  of  Tennessee  River  from 
Chattanooga  to  the  foot  of  Bee  Tree  Shoals. 

In  charge  of  fourth  district  of  the  Mississippi  River,  from 
Warrenton  to  Head  of  the  Passes,  for  the  purpose  of  im- 
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RANK  AND  NAME. 


CAPTAINS. 

(continued.) 


John  MilliB. 


John  Biddle. 


Harry  F.  Tlodgos. 


FIRST  LIEUTENANTS. 


Jaines  G.  Warren, 


Edward  Bnrr, 


Lansing  H.  Boacli 


DiniBS. 


prorement  and  the  oonstraetion  and  npidr  of  lereei.  t» 
include  levees  and  speeial  work  on  the  river,  the  ua- 

Srovement  of  the  harbor  at  New  Orleans;  the  Missiasippi 
iver  at  Natches  and  Tidaliai^  the  month  of  Red  BiTw, 
and  at  the  mouth  of  Bavon  Plaqnemine,  and  the  reeiifi- 
oationof  theRedand  Atohaftlaya  rivws  at  month  of 
BedHiyer.  To  supervise  the  eonstrootion  of  bridg« 
across  MisslBsippi  River  above  New  Orleans,  La.  Mem- 
ber of  board  of  engineer  officers  on  building  and  repair 
of  levees  on  the  Mississippi  River. 

On  duty  under  the  immediate  orders  of  Lieut.  Col.  Robert 
In  charffe  of  the  improvement  of  the  rivers  Tennenaa 
above  Chattanooga  Tenn..  and  below  Bee  Tree  Shoalt, 
Cnmberland  above  and  below  Nashville,  Ky.  and  TeniL, 
Hiawassee,  Caney.  Fork,  French  Broad,  Little  PIgeoo, 
Clinch,  and  Obion,  Tenu.  To  exeroise  supervision  oTsr 
the  construction  of  bridges  across  the  Tennessee  River 
at  or  near  Knoxville,  aim  at  Johnsonville,  Tenn. 

Detached ;  on  duty  at  the  Military  Aoademjr  as  Assistant 
Professor  of  Civil  and  Military  Engineering.  On  dnly 
under  the  immediate  orders  of  M^j.  Stickney.  Member 
of  boards  of  engineer  offioers  to  consider  and  report 
upon  the  subject  of  harbor  lines  at  Pittsburg,  Pa.,  sad 
on  the  Ohio  to  Davis  Island  Dam;  on  both  sides  of  the 
Ohio  River  isom.  the  upper  end  of  Martins  Ferry  to  tiM 
lower  end  of  the  city  of  Belialre,  Ohio;  and  at  Cinda- 
nati.  including  the  Licking  River  between  its  month  ssi 
the  bridge  of  the  LonisvilM  and  Nashville  Railroad.  It 
charge  of  the  improvement  of  the  Missonri  River  ikwi 
the  Great  Falls,  Mont.,  to  Sioux  City^  Iowa,  indodlisg 
removing  snags  and  other  like  obstmotioiM  above  Siosx 
City,  and  of  the  Yellowstone  Ri^^r.  Mont,  and  N.  Dsk. 
In  charge  of  survey  of  Missouri  River  between  8ioox 
City,  Iowa,  and  Fort  Benton,  Mont.;  and  of  examinatiea 
of  Missouri  Hiver  from  Three  Forks  to  Canyon  Feny, 
Mont. 


On  duty  under  the  immediate  orders  of  Lieut.  Col.  Oil- 
lespie.  Momlx^r  of  board  of  engineer  officers  to  test  tke 
workings  of  the  mechanism  of  a  12-inch  gun-lift. 

In  charge  of  the  improvement  of  the  harbor  at  Norfolk,  sad 
the  approach  to  Norfolk  Harbor  and  the  United  States 
Navy  Yard,  Va.  In  charge  of  the  improvement  of  Ap- 
pomattox, Chickahominy,  and  Nansemoiid  rivers,  in- 
cluding mouths  of  Bennett  and  Chuckatnck  creeks.  Vs., 
North  Landing  River,  and  inland  water  route  ttom  Nor* 
folk  Harbor,  va.,  to  Albemarle  Sound,  N.  C.  In  chsrgt 
of  examination  of  harbor  at  Petersburg  and  Appomattox 
Rivor,  for  diversion  of  waters  of  Old  North  Channel  aboTS 
city,  Va.  In  charge  of  removal  of  wrecks  of  schooneit 
Lulu,  near  Thimble  Shoal  Lisht,  Chesapeake  Bay;  iSilA 
Berwind  and  Alary  E.  H.  G.  Vow  near  Cajpe  Charles,  Ta. 
Secretary  of  board  of  engineers  to  consider  and  report 
upon  the  obstnictions  in  the  Columbia  River  between 
Three  Mile  Rapids  and  Colilo  Falls. 

Detached:  on  duty  at  the  Military  Academy  in  DepartoMat 
of  Civil  and  Military  Engineering.  To  supervise  the 
construction  of  the  Battle  Monument  at  West  Point. 
N.  Y.  Member  of  general  court-martial  oonvaned  st 
West  Point,  N.  Y.,  Feb.  7, 1893. 
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BAXK  AND  NAME. 


FIBST  LIEUTENANTS. 

(continued.) 


Graham  D.  Fitch  . .. 

George  A.  Ziuu 

Will&Qi  C.  Langatt 


Henry  E.  Waterman  — 


James  C.  Sanford. 


Hiram M.  Chittenden.. 


CassiuB  E.  Gillette. . . 
David  DaB.  GaiUard 


Harry  Taylor 

William  L.  Sibert  . . 


Joseph  E.  Kuhn 


WiUiamE.Craighill. 
Henry  C.  Newcomer  . 


Ifason  M.  Patrick, 


Charles  S.  Rich^ 


DUTIES. 


On  duty  under  the  immediate  orders  of  Capt  Synions. 

On  duty  under  the  immediate  orders  of  Maj.  Davis. 

On  duty  under  the  immediate  orders  of  Maj.  Allen.  In 
charge,  temporarily,  of  the  improvement  of  the  entrance 
to  Galveston  Harbor  and  of  the  harbor  at  Brazos  San- 
tiago; of  the  ship- channel  in  Galveston  Bay,  the  channel 
in  West  Galveston  Bay,  Bufialo  Bayou,  Trinity  River, 
and  Cedar  Bayon ;  of  examination  of  Brazos  River,  from 
its  mouth  to  Richjnond,  and  the  supervision  over  the  con- 
struction of  bridges  across  West  Bay,  from  Galveston 
Island  to  Virginia  Point;  across  Chocohite  and  Bastrop; 
Dickinson  and  White  Oak  bayous,  Tex.  On  dutj'  under 
the  immediate  orders  of  Maj.  Miller. 

On  duty  under  the  immediate  orders  of  Maj.  Gregory. 
On  duty  under  the  immediate  orders  of  Maj.  Lock  wood. 
Member  of  boards  of  engineer  officers  to  consider  and 
report  upon  the  subject  of  the  harbor  lines  at  Pittsburg, 
Pa., and  on  the  Ohio  to  Davis  Island  Dam;  on  both  sides 
of  the  Ohio  River  from  the  upper  end  of  Martins  Ferry 
to  the  lower  end  of  the  city  of  Bollairo,  Ohio;  and  at 
Cincinnati,  including  the  Licking  River  between  its 
mouth  and  the  bridge  of  the  Louisville  and  Nashville 
Railroad. 

Secretary  and  Disbursing  Officer  of  the  Missouri  River 
Commission  created  by  act  of  Congress  approved  July 
5,  1884. 

On  duty  under  the  immediate  orders  of  Maj.  Jones.  On 
duty  under  the  immediate  orders  of  Lieut.  Col.  Ly- 
decker. 

Detached;  engineer  officer  Department  of  the  Missouri. 

Detached;  member  of  International  Boundary  Commis- 
sion for  the  location  and  marking  of  the  boundary 
between  the  United  States  and  Mexico,  under  the  direc- 
tion of  the  Secretary  of  State. 

On  duty  under  the  immediate  orders  of  Maj.  Handbury, 

On  duty  under  the  immediate  orders  of  Maj.  Lockwood. 
On  duty  under  the  immediate  orders  of  Col.  Poe. 

Detached;  on  duty  at  the  Military  Academy  in  Depart- 
ment of  Civil  and  Military  Engineering.  To  supervise 
the  erection  of  a  new  academic  building  at  West  Point, 
N.  Y. 

On  duty  under  the  immediate  orders  of  Capt.  Price. 

On  duty  under  the  immediate  orders  of  Col.  Mendell. 
Detached:  on  duty  at  the  Military  Academy  in  Depart- 
ment of  Civil  and  Military  Engineering.  Member  of  gen- 
eral court-martial  convened  at  West  Point,  N.  Y.,  Feb. 
7, 1893. 

Detached;  on  duty  at  the  Military  Academy  as  assistant 
instructor  in  practical  military  engineering,  and  with 
Conipany  E,  Battalion  of  Engineers.  Recruiting  officer 
for  Company  E,  Battalion  of  Engineers.  In  charge  of 
post  school  for  soldiers^  children  at  West  Point,  N.  Y., 
Temporarily  in  command  of  Company  E,  Battalion  of 
Engineers;  in  chai'ge  of  the  preservation  and  repair  of 
the  batteries;  of  waterworks  and  supply  line,  and  of 
post  school  for  enlisted  men  at  West  Point,  N.  Y.  ;Mem- 
ber  of  general  courts-martial  convened  at  West  Point,  N. 
Y.,  May  23  and  Dec.  1, 1892. 

On  duty  under  the  immediate  orders  of  Col.  Poe.  Mem- 
ber of  board  of  engineer  officers  to  consider  and  repoi*t 
upon  the  subject  of  harbor  lines  at  Detroit,  Mich. 
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l5K  JL2n>  9. 


LUL  KUiAisrrsw 


TImmiim  H.  £e«ft 


ChJirlc*  L.  Potter . 
Fraacia  S.  Shnnk. 


Eiifi^rne  W.  VanC.  Lncas 
Henry  Jervey 


James  J.  Meyler. 


Charles  II.  McKiiistry. . . 


0&  dotr  under  the  immediate  orden  of  Capt.  Carter. 
On  duty  under  the  immediate  orders  of  Col.  Houston. 
In  eharce.  temporarilT,  of  the  defensive  works  at  Forts 
Gri»woid  and  'nrnmboll.  Conn. ;  Colombus,  Wood,  Wads- 
worth,  ami  Tompkins  and  its  batteries,  Castle  Williams, 
Soash  Batterr.  at  Governors  Island,  of  sea  wall  at  sanui!, 
and  of  sea  wall  at  Davids  Island,  New  York ;  of  constme- 
tion  of  pui  batteries  on  Staten  Island  for  defense  of  New 
York:  of  the  improvement  of  the  harbors  of  Clinton, 
New  Haven.  Bri«i|ceport,  Black  Rock,  Norwalk,  Five  Mile 
River,  Wilsons  Point,  Stamford,  Cos  Cob  and  Miamns 
River.  Counevticot,  and  Greenport,  Port  Chester,  Glen 
Cove,  Flashing  Bay,  Port  Jefferson  Inlet^  Larchmont,  and 
llnntington.  N.  Y. :  of  the  harbor  of  refuge,  Dnck  Island 
Harbor:  and  the  constmction  of  breakwaters  at  New 
Haven.  Conn. ;  of  the  Honsatonic  River  and  for  break- 
water: Thames  River,  inclnding  Shaws  Cove,  New  Lon- 
don Harbor ;  Mystic  and  Sangat uck  Rivers,  Connecticu  t. 
Conne<rticat  River,  Massachnsetts  and  Connecticut,  and 
Ea$t  Chester  Creek,  Patcho^e  River,  and  Browns  Crt'ck, 
New  York.  Qn  dnty  nnder  the  immediate  orders  of  Lien  U 
Col.  Robert. 

On  duty  nnder  the  immediate  <irder8  of  Lieut.  Col.  Ben- 
yaord. 

On  duty  nnder  the  immediate  orders  of  Captain  Symons. 
In  charge,  temporarily,  of  the  improvement  of  harbor  st 
Yaqnina  Bay.  entrance  to  harbor  at  Nehalem  Bay,  mouth 
of  Sinslaw  River,  UmpqnaandCoqnille  rivers,  Tillamook 
Bay.  entrance  and  harbor  at  Coos  Bay,  and  Upper  Co- 
onille  River  between  Coquille  City  and  Myrtle  Point, 
Oregon:  the  Upper  Columbia  and  Snake  rivers,  Oregon 
and  >\*ashiugton ;  Upper  Snake  River  between  Hnntiug* 
ton  Bridge  and  Seven  Devils  mining  district,  Idaho; 
Olympia  Harbor,  Gray*s  Harbor,  and  Chehalis  River; 
the  Columbia  River  from  the  head  of  Rock  Island  Rapids 
to  the  foot  of  Priedt  Rapiils;  Piiget  Sound  and  its  triUn- 
tary  waters;  Swiiiomisn  Slongh,  Nasel  River,  and  Wil- 
lap'a  River  and  Harbor.  Washington;  and  the  supervision 
over  the  construction  of  bridges  across  Clearwater  River 
above  Lewistou.  Idaho;  across  IVWamiHli  River  near 
Seattle:  across  Snoliomish  River;  across  Chehalis  River; 
arross  Swiuomish  Slough ;  across  Skagit  River  at  Monnt 
Veruon;  across  Nooksack  River  at  Femdale  and  at  Ly- 
dcn :  across  South  Bay,  Elk  Kiver,  between  Bay  City  and 
Laidlaw:  ami  across  Columbia  River  betweeu  Douglas 
and  Kittitas  counties,  Washington. 

Ou  duty  under  the  immediate  orders  of  Maj.  Stanton. 

Quartennaster  Hatt<i]ion  of  Plugineers.  Acting  assistant 
quartermaster  and  actiug  commissary  of  subsistence,  Post 
of  Willets  Point;  instructor  in  military  photography  st 
the  U.  S.  Engineer  School;  inspector  of  small-arms  prac- 
tice, Battalion  of  EnjLcineers;  member  of  general  conrt- 
martial  couvened  at  Willets  Point,  N.  Y.,  Sept.  21, 1^. 
On  duty  under  the  immediate  orders  of  Capt.  Marshall. 

Ou  duty  under  the  immediate  orders  of  Lieut.  Col.  Ben- 
yaurd.  On  duty  under  the  immediate  orders  of  Mij. 
Lock  wood. 

Detached;  on  duty  at  the  Military  Academy  as  assistant 
instructor  in  practical  military  engineering,  and  with 
Company  £,  Hattiiliou  of  Engineers.  Judge -advocate 
of  general  court-martial  couveued  at  West  Pointy  K.  Y.^ 
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RANK  AND  NAME. 


FIRST  LIEUTENANTS. 

(continued.) 
Charles  H.  MoKinstry. 
William  V.  Jndson  . .. . 


SECOND  LIEUTENANTS. 


Eben  E.  Winslow  . 
Albert  M.  jyArmit. 


Clement  A.  F.  llagler 


Cheater  Harding  . 
William  W.  Harts 

Robert  McGregor. 


DUTIES. 


Edgar  Jadwin. 


PhATleB  Keller. 


BN0  93 33 


Feb.  7,  1893.    On  duty  nnder  the  immediate  orders  of 
Maj.  Gregory. 
On  duty  under  the  immediate  orders  of  Lieut.  Col.  Smith. 
On  duty  under  the  immediate  orders  of  Maj.  Mackenzie. 


On  duty  under  the  immediate  orders  of  Maj.  Damrell. 

On  duty  under  the  immediate  orders  of  Maj.  Raymond. 
In  charge,  temporarily ,  of  the  defensive  works  at  Fort 
Mifflin,  Fa. ;  Fort  Delaware,  and  fort  opposite  Fort  Del- 
aware, Del. ;  at  Finns  Point,  and  site  for  defenses  at  lied 
Bank,  New  Jersey;  of  the  improvement  of  the  har1>ors  at 
Philadelphia,  Pa.  and  N.  J.,  and  Delaware  Breakwater, 
Delaware:  ice-harbors  at  Marcus  Hook,  Pennsylvania, 
and  the  nead  of  Delaware  Bay,  Delaware;  of  the 
Schnylkill  River,  Pennsylvania;  Delaware  River,  from 
Trenton  to  its  montli,  Rancocas  and  Salem  rivers,  and 
AUoway  and  Goshen  creeks,  New  Jersey ;  and  of  removal 
of  wrecks  of  steamer  Gaudaloup  and  steam-tug  Starlight 
in  Bamegat  Inlet,  and  of  ship  Geestemunde  and  steamer 
Florida,  lying  off  Absecon  Beach,  New  Jersey.  In 
charge,  temporarily,  of  the  defensive  works  at  Forts 
Marion  and  Taylor;  of  the  improvement  of  the  harbors 
at  Key  West,  including  entrance  thereto,  Tampa  Bay, 
Cedar  Keys,  and  St.  Augustine;  and  of  the  St.  Johns 
River,  Volusia  Bar,  Caloosahatchee,  Manatee,  Withla- 
coocfaee,  Snwanee,  and  Pease  rivers,  channel  of  Char- 
lotte Harbor  and  Pease  Creek,  Ocklawaha  River,  Indian 
River  between  Goat  Creek  and  Jupiter  Inlet,  and  Sara- 
sota Bay;  and  the  supervision  over  the  construction  of 
bridge  across  St.  Johns  River  at  the  Lake  Monroe  cross- 
ing, Florida. 

On  duty  under  the  immediate  orders  of  Col.  Mendell. 
Member  of  general  court-martial  convened  at  Willets 
Point,  N.  Y.,  March  24,  1892. 
On  duty  under  the  immediate  orders  of  Capt.  Marshall. 

On  duty  nnder  the  immediate  orders  of  Capt.  Bixby. 
Member  of  general  court-martial  convened  at  Willets 
Point,  N.  Y.,  Mar.  24,  1892. 

Adjutant  and  Treasurer  of  the  Battalion  of  Engineers.  Ad- 
jutant, Signal  Officer,  and  Recruiting  Ofliccr,  Post  of  Wil- 
lets Point.  Commanding  Company  D,  Battalion  of  En- 
gineers. Inspector  of  small-arms  practice.  Battalion  of 
Engineers.  Member  of  general  court-martial  convened 
at  WiUets  Point,  N.  Y.,  Sept.  21, 1892. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Post 
Treasurer  and  Mess  Officer,  Post  of  Willets  Point,  N.  Y. 
Under  instruction  at  the  U.  S.  Engineer  School.  Quar- 
termaster Battalion  of  Engineers.  Acting  Assistant 
Quartermaster  and  Acting  Commissary  of  Subsistence, 
Post  of  Willets  Point.  Instructor  in  Military  Photogra- 
phy at  the  U.  8.  Engineer  School.  Member  of  the  gen- 
eral court-martial  convened  at  Willets  Point,  N.  Y., 
March  24,  1892.  Judge- advocate  of  general  court-mar- 
tial convened  at  Willets  Point,  N.  Y.,  Sept.  21, 1892. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Acting 
Ordnance  Officer,  Post  of  Willets  Point,  N.  Y.  Under 
instrnotion  at  the  U.  S.  Engineer  School.  Member  of 
general  court-martial  convened  at  Willets  Point,  N.  Y., 
Sept.  21,  1892. 
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RANK  AND  NAME. 


FIRST  LIEUTENANTS. 

(continued.) 


Herbert  Deakyne. 


Charles  S.  Bromwell 


ADDITIONAL  SECOND 
LIEUTENANTS. 


Spencer  Cosby 


John  S.  Sewell 


Charles  P.  Echols 


James  F.  Mclndoe. 


Jay  J.  Morrow, 


James  B.  Cavanaiigh... 

James  P.  Jervey 

George  P.  irowoll 

Charles  W.  Kiitz 

Meriwether  L.  Walker.. 

Robert  P.  Johnston 

Robert  R.  Raymond 

U.  8.  AGENT. 

William  F.  Smith,  Major 
of  Engineers f  U.  S,  A., 
retired. 


DUTIES. 


On  duty  with  Company  A,  Battalion  of  Engineers.  Libra- 
rian of  the  Post  and  U.  S.  Engineer  School  libraries  at 
Willets  Point,  N.  Y.,  and  in  charge  of  the  property  per- 

•  taining  thereto.  Assistant  to  the  Post  Quartermaster  at 
WiUets  Point,  N.  Y.  Under  instruction  at  the  U.  S.  En- 
gineer School.  Member  of  general  court-martial  eon- 
vened  at  Willets  Point.  N.  Y.,  Sept.  21,  1892. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  U.  S.  Engineer  Sobool.  Detached;  on 
duty  with  Company  £,  Battalion  of  Engineers,  at  the 
Military  Academy. 


On  duty  with  Company  B,  Battalion  of  Engineers.  In 
charge  of  Post  Exchange,  Post  of  Willets  Point,  N.  Y. 
Under  instruction  at  the  U.  S.  Engineer  School.  Member 
of  general  oonrts-martial  convened  at  Willets  Point,  N. 
Y.,%ar.  24  and  Sept.  21, 1892. 

On  duty  with  Company  C,  Battalion  of  Euffineers.  Offieqr 
in  charge  of  Post  SohoolA.  Post  of  Wil^ts  Point,  N.  Y. 
Under  instruction  at  the  U.  S.  Engineer  School.  Mem- 
ber of  general  oonrts-martial  conyened  at  Willets  Point, 
N.  Y.,  Mar.  24  and  Sept.  21, 1892. 

On  duty  with  Company  A^  Battalion  of  Engineers.  Li- 
brarian of  the  Post  and  U.  S.  Engineer  School  libraries 
at  Willete  Point,  N.  Y.,  and  in  charge  of  the  property 
pertaining  thereto.  Under  instruction  at  tiie  U.  8.  En- 
gineer School.  Member  of  general  court-martial  ooii- 
vened  at  WiUets  Point,  N.  Y.,  Sept.  21, 1892. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Act- 
ing Ordnance  OflBTccr,  Post  of  Willets  Point,  N.  Y.  Un- 
der instruction  at  the  U.  S.  Engineer  School.  Member 
of  general  court-martial  conyened  at  Willets  Point,  K. 
Y.,  Sept.  21,  1892. 

On  duty  with  Company  A,  Battalion  of  Engineers.  On 
duty  with  Company  C,  battalion  of  Engineers.  Post 
Treasurer  and  Mess  Officer,  Post  of  Willets  Pointy  N.  Y. 
Under  instruction  at  the  U.  S.  Engineer  School.  Mem- 
ber of  general  conrt-martial  conyened  at  Willets  Point, 
N.  Y.,  ISopt.  21,  1892. 

On  dnty  with  Company  B,  Battalion  of  Engineers.  Un- 
der instruction  at  the  U.  S.  Engineer  School. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Under 
instrtiction  at  the  U.  S.  Engineer  SchooL 

On  graduating  leaye  of  absence. 

On  graduating  leaye  of  absence. 

On  graduating  leaye  of  absence. 

On  graduating  leaye  of  absence. 

On  graduating  leaye  of  absence. 


In  charge  of  the  improyemont  of  the  harbors  at  Wilming- 
ton, Del.,  Cambridge,  Md.,  Onancock  and  Cape  Charles 
City  and  Chenton  Inlet,  Va.,  and  ice  harbor  at  New 
Castle,  Del.  In  charge  of  the  improyement  of  the  Broad- 
kiln,  Appo(|uinnimink,  Smyrna,  Murderkill,  MispiUioo, 
and  Bro.'vd  Creek  riyers,  Del. ;  Susquehanna  Riyer,  Md. 
and  Pa. ;  Cboptank,  Wicomico,  Manokin,  Chester,  La- 
trappo,  Warwick,  Elk,  and  North  East  riyers^  and  of 
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KAMK  AND  RANK^ 


U.  8.  AGENT. 

(continaed.) 

WiUiam  F.  Smithy  Major 
of  Engineers,  U,  S.  A., 
retired. 


U.  8.  CIVIL  ENGINBER. 

M.  Meigs 


DUTIES. 


Fairlee  Creek  or  Inlet,  Md.,  and  inland  waterway  from 
Chincoteagiie  Bay,  Va.,  to  Delaware  Bay  at  or  near 
Lewes^  Del.  In  charge  of  survey  to  locate  the  canal 
between  Behoboth  Bay  and  Delaware  Bay — a  part  of  the 
proposed  waterway  from  Chincoteague  Bay,  Va.,  to 
Delaware  Bay,  and  examinations  of  Nantitroke  Rivor, 
month  of  St.  Jones  River;  for  inland  waterway  connect- 
ing the  Mippillion  and  Broadkiln  rivers  so  as  to  reopen 
the  navigation  of  Cedar,  Slaughter,  and  Primehook 
creeks,  Del. ;  Pocomoke  River,  with  a  view  of  nnitiiig  the 
waters  of  said  river  with  the  waters  of  Synepnxent  Bay 
at  a  point  above  Snow  Hill ;  and  Black  Walnut  Harbor, 
at  the  month  of  Great  Choptank  River,  Md.  In  charge 
of  removal  of  wreck  of  steam- tug  Charles  Lea  at  junction 
of  Mill  Creek  and  Mispillion  Hiver.  To  supervise  the 
oonstmction  of  bridge  across  Christiana  River  in  New 
Castlo  County,  Del. 


On  duty  under  the!  mmediate  orders  of  Maj.  Mackenzie. 


luA^^W  & 


AFFBCTIKa 


THE  CORPS  OF  ENGINEERS, 


UNITED  STATES  ARMY, 


FIFTY  SECOND  CONGRESS,  SECOND  SESSION. 


1892-'93. 
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nL.^^\^s 


AFFECTING 


THE  CORPS  OF  ENGINEERS,  UNITED  STATES  ARMY. 


Fifty-Second  ConoresS;  Second  Session,  1892-'93. 


PUBLIC  ACTS. 


^  16.— An  sot  to  aathorize  the  Alabama  Grand  Trnnk  Rail-    December   28, 
tcmmL  Compauy  to  bridge  across  the  Talapoosa  and  Coosa  Hi  vers.  1892., 

Vol.  27,  p.  412. 

Be  it  enameled  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  a^sembledj  That  AiabamaOrand 
the  Alabama  Grand  Trunk  Eailroad  Company,  organized  cSIlTp^nf^^^S^ 
under  the  laws  of  the  State  of  Alabama,  be,  and  is  hereby,  »>i-itige  Jaiu- 
authorized  to  construct,  maintain,  and  use  a  bridge,  and  ri^erV  Aiabi^ 
approaches  thereto,  over  the  Talapoosa  Eiver,  near  Ilatch- 
ett  Ferry,  and  also  a  bridge,  and  approaches  thereto,  over 
the  Goosa  Kiver,  at  some  point  between  Cedar  Bluii'  and 
Tripp  Ferry,  both  of  said  proposed  bridges  being  in  the 
State  of  Alabama.    Said  bridges  shall  be  constructed  to  ^^^Jj  ^^^^".y^^ 
provide  for  the  passage  of  railway  trains,  and,  at  the  option  brulges.       ^ 
of  the  corporation  by  which  either  of  said  bridges  may  be 
built,  may  be  used  for  the  passage  of  wagons  and  vehicles 
of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passen- 
gers.- 

Sec.  2.  Tliat  any  bridge  built  under  this  act  and  subject  La^efui  etrnc 
to  its  limitations  shall  be  a  lawful  structure,  and  shall  be  IZtl^^''"^  ^''* 
recognized  and  known  as  a  post  route,  and  it  shall  enjoy  the 
rights  and  privileges  of  other  post  roads  in  the  United  States ; 
and,  upon  just  compensation  being  paid  to  said  company, 
equal  privileges  in  the  use  of  said  bridge  or  bridges  shall 
be  granted  to  all  telegraph  and  telephone  companies;  and 
the  United  States  sh^  have  the  right  of  way,  free  of  cost, 
over  said  bridge  or  bridges  for  postal  telegraph  i)urposes.  PostaiteiegrapK 

S£0.  3.  That  all  railroad  companies  desiring  the  use  of  ^^*^^***^^®'' 
said  bridge  or  bridges  shall  have  and  be  entitled  to  equal 
rights  and  privileges  relative  to  the  x)assage  of  railway 
trains  over  the  same,  and  over  the  approaches  thereto,  ux)on 
the  payment  of  a  reasonable  compensation  to  the  said  Ala-   compeDsation. 
bama  Grand  Inmk  Bailroad  Company,  its  successors  and 
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aRRigns,  for  such  use;  and  in  case  the  owner  or  owners  of 
said  bridge  or^^ridges,  and  the  several  railroad  companies, 
or  any  of  them,  desiring  such  use  shall  fiul  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions 
to  which  each  shall  conform  in  using  said  bridge  or  bridges, 
all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and 
proofs  of  the  parties. 
Secretary  of    Sec.  4.    That  the  bridges  authorized  to  be  constructed 

pi^^^**^''*  under  this  act  shall  be  built  and  located  under  and  subject 
to  such  regulations  for  the  security  of  navigation  of  said 
rivers  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  each  of  said  bridges, 
when  necessary  to  construct  either  of  them,  and  a  map  of 
the  location,  giving  for  the  space  of  one  mile  above  and 
one  mile  below  the  proposed  location  the  topography  of  the 
banks  of  the  river,  the  shore  lines  at  high  and  low  water, 
the  direction  and  strength  of  the  currents  at  all  stages, 
and  the  soundings  accurately  showing  the  bed  of  the 
stream,  the  location  of  any  other  bridge  or  bridges,  and 
furnish  such  other  information  as  may  be  required  for  a  fall 
and  satisfactory  understanding  of  the  subject;  and  untQ 
the  said  plan  and  location  of  the  bridge  or  bridges  iB 
approved  by  the  Secretary  of  War  the  bridge  shall  not  be 
commenced  or  built;  and  should  any  change  be  made  in 
the  plan  of  either  of  said  bridges  during  the  progress  of 
construction,  such  changes  shall  be  subject  to  the  approval 
of  the  Secretary  of  War;  and  the  exi>ense  of  such  change, 
and  of  any  other  changes  at  any  time  required  by  tbeSeo- 
retary  of  War  in  either  of  said  bridges,  or  the  entireremoval 
of  either  or  both  of  said  bridges  after  being  completed,  if  the 
Secretary  of  War  deems  the  same  necessary,  shall  be  paid 
by  the  persons  or  corporation  owning  or  controlling  said 
bridge  or  bridges,  and  any  action  ensuing  from  the  con- 
struction of  said  bridges,  or  either  of  them,  shall  be  insti- 
tuted and  brought  in  the  district  court  of  the  United  States 
within  whose  jurisdiction  any  i)ortion  of  said  bridge  or 
bridges  may  be  located :    Provided,  That  no  bridge  shall  be 

gauli*  ^  "^""^  ^^^^^  under  the  provisions  of  this  act,  except  there  also  be 
built,  at  the  time  of  the  erection  of  the  piers,  such  sheer 
booms,  dikes,  piers,  or  other  suitable  strnctiires  for  the 
guiding  of  rafts,  steamboats,  and  other  water  craft  safely 
through  the  passageways  as  shall  be  required  by  the  Secre- 
tary of  War:  And  provided  also.  That  the  said  company  or 
comporation  shall  maintain,  at  its  own  expense,  from  sunset 
to  sunrise,  such  lights  or  other  signals  on  said  bridges  as 
the  Light-House  Board  shall  prescribe. 

Sec.  5.  That  this  act  shall  be  null  and  void  as  to  such 
bridge,  herein  provided  for,  on  which  actu^  constniction 
is  not  commenced  within  one  year  and  completed  within 
three  years  from  the  date  thereof;  but  shall  remain  in  fliU 
force  and  efiect  as  to  such  bridge,  herein  provided  for,  on 
which  actual  construction  is  commenced  within  one  year 
and  completed  within  three  years  from  the  date  hereof 
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Seo.  6.  Tbat  Congress  hereby  expressly  reserves  the   Amendment, 
right  to  alter,  ameud,  or  repeal  this  act  whenever  the  i)ub-  *"**** 
lie  interests  so  require. 

Approved,  December  28, 1892. 


^  21. — An  act  anthorizihg  the  sale  of  land  in  the  vicinity  of  January  e,  1893. 
Fort  Mifflin  on  the  river  Delaware.  Vol.  27,  p.  4i4. 

Be  it  enacted  hy  the  Senate  and  Souse  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That  FortMifflin.Pa. 
the  Secretary  of  War  and  the  Secretary  of  the  Navy  for  the  neai^'autLrS 
time  being  are  authorized  to  sell,  at  such  price  as  may  be 
agreed  upon  by  the  Attorney- General  and  themselves,  and 
convey  to  the  International  Navigation  Company,  a  corpora- 
tion created  under  the  laws  of  the  Commonwealth  of  Penn- 
sylvania, subject  to  such  conditions  as  they  shall  deem 
proper  for  the  public  interest,  the  right,  title,  and  interest 
of  the  United  States  in  and  to  so  much  of  the  land  described 
in  deed  by  John  W.  Ashmead  and  wife  to  the  United  States, 
dated  the  twenty-eighth  day  of  March,  eighteen  hundred 
and  fifty-one,  being  in  the  vicinity  of  Fort  Mifflin  on  the 
river  Delaware,  lying  outside  the  dike  or  river  bank  and 
eastward  of  the  fort,  as  will,  in  the  judgment  of  said  Secre- 
tary of  War,  the  Secretary  of  the  Navy  and  the  Attorney- 
General,  not  be  prejudiced  to  the  interests  of  the  United 
States:  Provided^  That  the  right,  title,  and  interest  to  so  rrovito. 
much  of  this  land  as  may  be  needed  as  sites  for  dikes,  shall  ^^^^*»'«^ 
be  retained  by  the  United  States,  together  with  the  right 
to  maintain  and  control  said  dikes. 

Approved,  January  6, 1893. 


CHAP.  24. — An  act  to  amend  an  act  approved  April  twenty-second,  January  9,  1893. 
eighteen  linndred  and  ninety,  authorizing  the  Natchitoches  Cane  River    Vol.  27,  p!  415 

Bridge  Company  to  construct  and  maintain  a  bridge  across  Cane  Kiver, 

in  Louisiana. 

Be  it  enmted  hy  the  Senate  and  House  of  RepresentatiT^es 
of  the  United  States  of  America  in  Congress  assembled^  That    Bridge  across 
the  act  approved  April  twenty-second,  eighteen  hundred  ^^^f^^^Jo?' ^oA. 
and  ninety,  entitled  "An  act  to  authorize  the  Natchitoches  structing  ex- 
Cane  Eiver  Bridge  Company  to  construct  and  maintain  a  ^v^oi.  26,  p.  420. 
bridge  ^ross  Cane  Eiver,  in  Louisiana,"  be,  and  is  hereby, 
amended  so  that  the  time  within  which  the  actual  construc- 
tion of  said  bridge  may  be  commenced  is  hereby  extended 
for  the  period  of  one  year  from  the  date  of  the  approval  of 

this  act. 
Approved,  January  9, 1893. 
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uuMry  9,  1808.     CHAP.  25.— An  aot  to  Amend  an  act  approved  Ifarek  Memid, 
Vol.  27,  p.  41C.  eighteen  hundred  and  ninety-one,  anthorixing  the  eonatmotion  of  a 
bridge  aorosB  the  Bed  Biver,  Loaidanai  by  the  Bapidea  Biidgo  Com- 
pany, limited. 


Be  it  enacted  by  the  Senate  and  Hauee  of  Bepre$entaim$ 

^i^^^^.  of  the  United  States  of  America  in  Oongreet  oiMemUed,  That 

andria,LiL       tiie  act  approved  March  second,  eighteen  hundred  and 

•  tl^t  i'n  g  "tt  ninely-on^  entitled  ^<  An  act  authorizing  the  Bapidea  Bridge 

tented.  Gompanyjlimited,  to  constnict  and  maintain  a  bridge  acroas 

VOL  aq,  p.     .  ^^  -1^  Biver  at  or  near  Alexandria,  Looisianay''  be,  and 

is  hereby,  amended  so  that  the  time  within  which  the  actual 

constrnction  of  said  bridge  may  be  commenced  ia  hereby 

extended  for  the  period  of  one  year  flrom  the  date  of  the 

approval  of  this  act. 

Approved,  January  9, 1893* 


jftaaarr  10. 1893.     CBAP.  28.— -An  act  anthorizing  the  oonatraetloii  of  a  bridge 
Vol  27.  p.  416.   the  Columbia  Biver,  in  the  State  of  Waahington. 

Be  it  enacted  by  the  Senate  and  'Houee  of  BefreeemiaUvm 
H^pX*^^/^*^  I7fiit0<i  States  of  America  in  Congress  aseembled.  Tksi 
Haaito^TBaii-  the  asseut  of  CJongress  is  hereby  given  to  the  Bafait  Panlf 
^^  i^^li^^^  Minneapolis  and  Manitoba  BaUwi^  Gampan^,  a  eorpota- 
lumbu  Biver,  tiou  cxlsting  undCT  the  laws  of  the  State  inMuineaota^  but 
^*^  empowered  by  the  laws  of  the  State  of  Waahingtoii  to 


struct,  maintain,  and  operate  a  railway  wifliin  that  Btate^ 
and  to  its  successors  and  assigns,  to  constnict  and  maiii- 
tain  a  bridge  and  approaches  thereto  across  the  Oofauibia 
Biver,  in  the  State  of  Washington,  at  audi  pdnt  on  mlA 
river  between  the  counties  of  Douglas  and  Kittitaa  aa  may 
accommodate  the  line  of  railway  which  said  eorporatioa 

Bail  way ,  may  build  to  said  point    Said  bridge  shall  be  oanatmcted 

bri9g!^  to  provide  for  the  passage  of  railway  trains,  and  sA  the 

option  of  the  said  corporation  may  be  used  for  the  passage 

of  wagons  and  vehicles  of  all  kinds,  and  for  the  transit  of 

Toiu.  animals  and  for  foot  passengers  for  such  reasonable  rates 

of  toll  as  may  be  fixed  by  the  Secretary  of  War,  and  tlie 
Secretary  of  War  shall  have  the  right  fit>m  time  to  time  to 
revise  such  rates. 

unobstracted  Seo.  2.  That  the  Said  bridge  shall  be  so  conatmeted  that 
navigation.  ^  ^^^  ^^^  unobstructcd  passBgc  may  be  secmred  to  all 
water  craft,  rafts,  or  logs  navigating  said  river  at  the  point 
aforesaid.  The  said  bridge  shall .  be  located,  built,  and 
operated  under  and  subject  to  such  regulations  for  the  se- 
curing of  the  navigation  of  said  river  and  such  leqoiie^ 
ments  as  to  location  and  direction  of  piers  and  apana,  olaar 
heading  in  high  water,  and  clear  spans  of  lowwater^  aatha 
Secretfuy  shall  prescribe;  and  to  secure  that  ohjeet  the 
said  company  shall  submit  to  the  Secretary  of  War,  far  his 

w^?to^prove®^*°^^"*^^^"  ^^^  appro vjU,  drawiugs  of  said  bridge  sued 

plana,  etc.        plcrs,  and  a  map  of  the  location,  giviug,  for  the  apace  of  OM 

mile  below  and  one  mile  above  the  prox>osed  location,  fha 

topography  of  the  banks  of  the  river,  the  shore  lines  at  hiflih 

and  low  water,  the  direction  and  strength  of  the  ooxrent  at 
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^f!<irdinary higli  and  low  stagi-s,  and  tbv  soiuidiugs,  aecumt«1y 
Blioviiig  tlie  bed  and  channel  of  the  atreatii,  and  sLall  fur- 
nish such  information  as  shall  be  required  for  a  full  and 
aatjsfactory  understanding  of  the  subject;  mid,  until  the 
said  location  and  plan  of  the  bridge  hereby  aiithorizetl  to 
be  constructed  arc  approved  by  the  Secretary  of  War,  the 
Raid  bridge  shall  not  be  commenced  or  built;  and  should 
any  change  be  made  In  the  plan  of  such  bridge  during  the 
progresB  of  construction  or  after  completion  thereof,  such 
change  shall  be  subject  to  the  approval  of  the  Secretary  of 
War:  Provided,  That  the  persons  or  coqtoration  owning 
said  bridge  shall  maintain,  at  their  own  expense,  from  sun-  jv«™„. 
set  to  sanrise,  such  lights  or  other  signals  on  said  bridge  Lighu.  oto. 
as  the  Light-llouse  Board  shall  prescribe. 

Sec.  3.  The  bridge  authorized  to  be  constmcted  under 
this  act  shall  be  a  lawful  structure  and  shall  be  recognized    ij,»fni  .tmc. 
and  known  as  a  post  route,  upon  which,  also,  no  higlier  t"r«   >u»i   voet 
charge  shall  be  made  for  the  transmission  over  the  same  of  ^'""*' 
the  uiails,  troops,  aud  munitions  of  war  of  the  United  States, 
or  for  through  railway  passengers  or  freight  passing  over 
Baid  bridge,  than  the  rate  per  mile  paid  for  their  trausmis- 
aiou  over  the  railroads  leading  to  said  bridge;  and  the 
United  States  shall   have  the  right  of  way  across  said 
bridge  and  its  approaches  for  postaJ  telegraph  purpoaew,    p^^^j    j^,^ 
aud  all  telegraph  or  telephone  companies  shall  have  equal  tfopii. 
rights. 

Bec.  i.  That  all  railroad  companies  desiring  the  use  of   me  t-y  othoc 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and  """J""'"* 
privileges  relative  to  the  passage  of  railway  trains  over 
the  same  aud  over  the  approaches  thereto  upon  payment  of 
a  reasonable  compeusatiuu  for  such  use,  and  in  case  the    couiiMiiuUoa 
owner  or  owners  of  said  bridge,  and  the  several  railroad 
companies,  or  any  one  of  them,  desiring  such  use,  fait  to 
agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rules 
and  conditions  to  which  each  shall  conform  in  using  said 
bridge,  all  matters  at  issue  between  them  shall  be  decided 
by  the  Secretary  of  War  npon  a  hearing  of  the  allegations    Teirphrmo  u>d 
and  proofs  of  the  parties,  and  all  telephone  and  telegraph  ifivgni'ii  iiubh. 
^—oompauies  shall  have  equal  rights  aud  privileges  in  coii- 
^Eatrocting  and  operating  their  lines  across  said  bridge. 
^^K   Sec.  5,  That  this  act  shall  be  null  and  void  if  actual  con- 
^Htrnction  of  the  bridge  herein  authorized  be  notcommenced  ^'™^"(™* 
^^■within  oue  year  and  completed  within  tliree  years  from 
the  diite  hereof. 

Beo.  6.  That  such  alterations  or  changes  as  may  be  re-    ciiugn. 
quired  by  the  Secretary  of  War  or  Congress  in  the  bridge 
conatructetl  under  the  provisions  of  this  act  shall  be  made 
by  the  said  railroad  company  at  its  own  expense,  and  at 
any  time  after  the  completion  of  the  bridge;  and  the  right 
to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re-    Amonduiont. 
served;  and  the  right  to  require  the  entire  removal  of  thee**- 
bridge  (Mmstruct^-d  under  the  provisions  of  this  act,  at  the 
expense  of  the  owners  thereof,  wlieiiever  Congress  shall 
decide  that  the  public  interests  require  it,  is  also  expressly 
reserved. 
Approved,  January  10, 1><93. 
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/anna»7  23, 1893.     CHAP.  44. — An  act  to  araond  "An  act  to  promote  the  constmction 
_  Vol.  27,  p.  422.  of  a  safe  deep-water  barber  on  the  coast  of  Texas, "  approved  Febra- 
ary  ninth,  eighteen  hundred  and  ninety-one. 

Be  {tenanted  Iry  the  Senate  and  Rouse  of  Representatives  of 

Padre    Island  the  United  States  of  America  in  Congress  assefnbled^  That 

^'^vorM,*"?.'  741.  section  two  of  said  act  be  so  ameuded  as  to  extend  the  time 

^^Timo  oxtonded  of  Commencing  said  work  two  years  from  the  ninth  day  of 

orcommencng.  j^^j^p^a^j-y^  eighteen  hundred  and  ninety-three. 

Approved,  January  23, 1893* 


Jannary  26  1893      CHAP.  47. — An  act  to  authorize  the  construction  of  bridges  across 
Vol.  ^.  p.  422.  the  Iliwassee,  the  Tennessee,  and  the  Clinch  rivers^  in  the  State  of 
Tennessee. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembledj 
vSit'^^K^o^d^^*  *^^  Fairmount  Valley  Eailroad  Company,  a  corpora- 
company  m  flfy  tion  existing  under  the  laws  of  the  States  of  G^rgia  and 
?li*^^  qwiZSi*  Tennessee,  be,  and  is  hereby,  authorized  to  construct  and 
and  CI i n c b maintain,  to  be  used  by  it,  its  successors  or  assigns,  for 
nvera.Tenn.  railway  or  otlicr  purposcs,  the  following  bridges  over  the 
rivers  and  at  the  localities  named,  that  is  to  say: 

Across  the  Hiwassee  Elver  at  the  most  suitable  and  con- 
venient point  between  the  mouth  of  same  and  the  town  of 
Charleston,  Tennessee. 

Across  the  Tennessee  Elver  at  the  most  suitable  and 
convenient  point  within  fifteen  miles  of  it»  junction  with 
the  Clinch  Elver. 

Across  the  Clinch  Elver  at  the  most  suitable  and  con- 
venient point  within  fifteen  miles  of  Its  junction  with  the 
Emory  Elver. 
naYf*StiS^*^**^     Sec.  2.  That  any  bridge  built  under  this  act  shall  be 
naviga  on.        coustructed  wlthout  material  interference  with  the  naviga- 
tion of  said  rivers  or  either  of  them,  beyond  what  is  neces- 
sary to  carry  into  effect  the  rights  and  privileges  hereby 
granted,  and  the  corporation,  previous  to  commencing  the 
construction  of  said  bridges  or  either  of  them,  shall  submit 
Plans  to  be  sub  to  the  Secretary  of  War  a  plan  of  the  bridges  or  either  of 
tIlry*of  wan^^^  them,  together  with  a  detailed  map  of  the  river  at  the  pro- 
posed site  of  each  bridge  and  for  a  distance  of  a  mile  above 
and  below  its  site,  together  with  all  information  touching 
said  bridges  and  rivers,  either  or  all  of  them,  as  may  be 
deemed  requisite  by  the  Secretary  of  War;  that  as  nearly  as 
practicable  the  said  bridges  shall  be  at  right  angles  to  and 
piers  parallel  with  the  current  of  said  rivers;  and,  if  it  be 
found  hereafter  that  said  bridges  or  either  of  them  mate- 
rially interfere  with  the  navigation  of  said  rivers  or  either 
of  them,  it  shall  be  the  duty  of  the  Secretary  of  War  to 
cbanges.        rcquirc  the  necessary  changes  to  be  made  therein  at  the 
expense  of  the  owners;  and  said  corporation  may  in  its 
n7et^  ^^^  ^*^  discretion  construct  and  maintain  ways  for  wagons,  car- 
"*'  ^  '  riages,  and  for  foot  passengers  over  and  ux>on  said  bridges 

Tou.  or  either  of  them,  charging  and  receiving  reasonable  toll 

therefor,  as  may  be  approved  from  time  to  time  by  the  Sec- 
ProvUot.        retary  of  War :  Provided,  That  as  to  any  bridge  built  under 


^tk 
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thie  act  none  of  the  spans  shall  be  less  than  one  hundred    Rpm. 
feet  in  length:  And  provided  /nrlker;  That  if  without  a    oii;i.biidg( 
draw  there  shall  be  at  low  water  a  clear  width  of  water  way 
between  the  piers  of  the  channel  span  and  at  the  highewt 
water  known  a  clear  height  between  the  lowest  part  of  the 
siiperstmctnre  and  the  water  surface  as  follows:  On  the 
Hiwassee  Kiver  and  on  the  Clinch  Biver  above  its  jnnction 
with  the  Emory  River,  a  width  of  one  hundred  and  lilty    wi.uh   ■ 
feet  and  a  height  of  thirty  feet;  on  the  Tennessee  Kiver  iibBisbtuf.jmn 
width  of  two  hundred  and  fifty  feet  and  a  heiglit  of  thirty- 
five  feet;  and  on  the  Clinch  below  the  Einoiy  a  width  of 
one  hundred  and  flfty  fe«t  and  a  height  of  thirty-five  feet: 
And  provided  aho,  That  if  with  a  draw,  then  there  shall    DruwLriiiga 
be  a  dear  height  of  at  least  five  feet  between  the  level  of 
the  highest  water  and  the  lowest  part  of  the  superstruc- 
ture and  a  clear  width  of  water  way  on  each  side  of  the 
pivot  pier  at  low  water  of  at  least  one  hundred  and  fifty 
feet  on  the  Tennessee  Elver  and  one  hnndreil  and  twenty 
feet  on  the  Hiwassee  and  Clinch  rivers:  Provided  also, 
That  the  widths  stated  in  this  section  shall  be  measured 
at  right  angles   to  the  diiectiou  of  the  channel :  Provided 
abo,  That  said  draw  shall  lieopened  promptly  upon  rea-    opnnmg 
sonable  signal  for  the  passing  of  boats;  an(i  said  corpora-  'i™f- 
tion  shall  maintain  at  its  own  expense,  from  sunset  to  sun- 
rise, such  lights  or  other  signals  on  said  bridge  as  the    UsUi.  eu. 
Light-House  Board  shall  prescribe. 

Sec,  3,  That  the  Secretary  of  War  is  hereby  authorized    SMrenry 
and  directed  upon  receiving  such  plans,  map,  and  other  J^,*^,^''P" 
information,  and  being  satiKtied  that  a  bridge  built  on  such 
plan  and  at  such  locality  will  conform  to  the  conditions  of 
this  act,  to  notify  the  said  corporation  that  he  approves 
the  same,  and  the  said  corporation  may  then,  and  not  until 
then,  proceed  to  the  erection  of  said  bridge  or  bridges, 
according  to  the  approved  plan  and  location ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  or  bridges    ciii.ng». 
daring  the  progrefls  of  the  work  the  same  shall  likewise  be 
subject  to  the  approval  of  the  Secretary  of  War. 

Sbo.  4.  That  any  bridge  and  accessory  works  when  built    LubIhi  .in 
and  constructed  under  this  act  shall  be  a  lawful  structuri',  ''^l^^^  "'"'  ^ 
and  said  bridge  shall  be  known  and  recognized  as  a  post 
root^,  upon  which  no  higher  charge  shall  be  made  for  the 
transmission  of  mails,  troops,  and  munitions  of  war  of  the 
United  States  than  is  charged  over  the  railroad  leading  to 
said  bridge;  and  said  bridge  shall  enjoy  the  rights  and 
privileges  of  other  post  routes  in  the  United  States,  and 
the  United  States  shall  have  a  right  of  way  for  postal  tel-    pwui     ii 
egraph  across  said  bridge.  6™?*'- 

Sbo.  5.  That  all  railroad  companies  desiring  the  use  of  ^J^'^^^^'J^  ">'i 
any  bridge  constructed  under  thin  act  shall  have  and  be 
entitled  to  e<)ual  rights  and  privileges  relative  to  the  pas- 
sage of  railway  trains  or  cars  over  the  same  and  over  the 
approaches  thereto  upon  payment  of  reasointble  <'onipensa-  Cumpensitt 
tion  for  such  nse;  and  in  case  the  owner  or  owners  of  said 
bridge  and  the  several  railroad  companies,  or  any  one  of 
them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or 
Boms  to  be  paid  and  apou  rules  and  conditions  to  which 
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• 

each  Shan  conform  in  using  said  bridge,  aJl  matters  at  issue 

between  them  shall  be  decided  by  the  Secretary  of  War 

upon  a  hearing  of  the  allegations  and  proof  of  the  parties. 

»d^pi^o?^     Sbo.  6.  That  this  act  shall  be  null  and  void  if  actoal 

'  construction  of  the  bridge  or  bridges  herein  authorized  be 

not  commenced  within  one  year  and  completed  within 

three  years  from  the  date  of  tUs  act 

Amendment,     Sbo.  7.  That  ttic  right  to  alter,  amend|  or  repeal  this  act 

•*^  ^  is  hereby  expressly  reserved. 

Approved,  January  26, 1893. 


JtamMTj  96, 1883.     CBAP.  48.— An  act  to  anthorlee  the  eonttmetloii  of  a  bridge  aetoei 
VoLafr,p.4aA.    ^^  MifliiMippi  River  above  New  Orleaoa. 

Southern    jg^  n  mocted  btf  the  Senate  and Houee of  Bq^reeeniaiivm 

waroompMiyo/Ike  UfUted  Btates  of  America  in  Oongreu  aeeembledf  That 

Smip^iJ^y^^®  Southern  Bridge  and  Bailway  Oompany,  a  eorprntioa 

Kew  (hrieans,  La.  duly  incorjKnrated  under  the  laws  of  the  Btite  of  Louisiana) 

be,  and  the  same  is  hereby,  authorised  and  empowered  to 

erect,  construct,  and  maintain  a  bridm  over  the  Misdsaiini 

Biver,  the  approach  to  which,  on  itsleft  bonk,  shall  be  withm 

tiie  upper  limits  of  the  city  of  Few  Orleans,  if  prai^eable, 

or  within  Ave  mUes  above  said  city  limits,  in  the  StaAe  off 

Louisiana,  at  such  location  as  may  oe  appiovedby  tiheSee- 

retary  of  War.    Said  bridge  shall  be  oonstmoted  for  liie 

use  and  connections  of  the  railroads  on  either  aide  of  the 

river,  and  for  other  purposes. 

Lawfni  etrac     gso.  2  That  any  bridge  built  under  this  act  and  saUeet 

inland  post.  ^  .^  limitations  shaU  be  a  lawfhl  strueture,  rad  shall  be 

recognized  and  known  as  a  post  route^  upon  whidh  also  ao 

higher  charge  shall  be  made  for  the  trannKUtetion  over 

the  same  of  the  mails,  the  troops,  and  munitions  of  war  of 

the  United  States  than  the  rate  per  mile  paid  for  the  trans> 

portation  over  the  railroads  or  public  highways  leading  to 

the  said  bridge,  and  it  shall  ei\joy  the  rights  and  privU^es 

of  other  i)ost  roads  in  the  United  States. 

ConstniotioB.      Seo.  3.    That  the  said  bridge  sludl  be  made   witii 

three  unbroken  and  continuous  spans  between  the  riter 

banks,  as  defined  by  a  medium  sti^e  of  water,  and  with 

Main  span,     but  two  plers  in  the  river.    The  length  of  the  main  channd 

span  shall  be  at  least  one  thousand  feet  long,  mearaied 

between  the  piers  at  the  surfoce  of  the  water  at  low  ▼«*» 

and  the  height  of  the  superstructure  above  hi^  water  dudl 

be  fixed  and  determined  by  the  QeoTetary  of  War;  and  ths 

bridge  shall  be  at  right  angles  to,  and  its  piera  parallel 

ProvUo.        with,  the  current  of  the  river:  Pravidedj  That  the  lower 

he^ht? '  "*  °  "*  chord  of  the  bridge  shall  be  horizontal  and  the  lowest  pdat 

of  the  superstructure  shall  not  be  less  than  eighty-Ave  IM 

ifotice  of  head-  abovc  cxtrcmc  high  water :  Provided^  abo,  That  said  Soath- 

em  Bridge  and  Hallway  Company  shall  have  posted  in  a 

conspicuous  place,  on  or  near  the  bridge,  tiie  dear  head* 

room  under  the  channel  span  on  each  day,  the  figures  ei* 

pressing  this  height  to  be  not  less  than  two  feet  hiffh.  and 

to  be  riadily  visible  firom  any  point  in  the  ohannd  ok  the 
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Cbutga*. 


[tct  for  A  stretfib  of  three  tlinnsiiml  fept  above  and  one 
oiiSAiid    feet  telow  the  bridge.     The  lnidfre  shall   be 
located  above  the  city  of  New  Orleans.    No  bridge  shall    rnob«inicied 
be  ercM^'ted  or  maintained  under  the  authority  of  thi»  net  navigatioD. 
which  shall  atany  time  substantially  or  materially  obHtruct 
the  navigation  ofsaid  river,  and  if  any  bridge  erected  under 
such  authority  shall,  in  tlie  opinion  of  the  8e<^reta^y  of 
War,  obstruct  such  navigation,  he  is  hereby  authorized  to 
cause  such  change  or  alteration  of  said  bridge  to  be  made 
as  will  effectnally  ob\iate  such  obstruction;  and  all  such 
alterations  shall  be  made  and  all   such  obstructions  be 
removed  at  the  expense  of  the  owner  or  owners  of  said 
bridge;  and  in  case  of  any  litigation  arising  from  any    utiKsiira. 
obstruction  or  alleged  obstruction  to  the  free  navigation 
of  said  river,  caused  or  alleged  to  be  caused  by  said  bridge, 
the  case  may  be  brought  in  the  circuit  court  of  the  United 
IStates  within  whose  Jurisdiction  any  portion  of  said  ob- 
struction or  bridge  may  be  located:  Provided  furt Iter,  That 
nothing  in  this  act  shall  be  so  construed  as  to  repeal  or    EiiiUngWiii 
modify  any  of  the  provisions  of  law  now  existing  in  refer-  ution    uui    ar 
ence  to  the  protection  of  the  navigation  of  rivers,  or  to  '^""*'- 
exempt  this  bridge  Irom  the  operation  of  the  same. 

Sec,  4,  That  all  railroad  companies  desiring  the  nse  of   pBBtiyriiii™«d 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and  ™Bit>»i'a' 
privileges  relative  to  the  passage  of  railway  trains  or  care 
over  the  same,  and  over  the  approaches  thereto,  upon  pay- 
ment of  a  reasonable  compensation  tor  such  use;  and  in    conipenaation 
case  the  owner  or  owners  of  said  bridge  and  the  several 
railroad  companies  or  any  one  of  them  desiring  such  use 
ahall  foil  to  agree  upon  the  sum  or  Bums  to  be  paid  and  npon 
rules  and  conditions  to  which  eaoh  shall  conform  in  using    ppierminatidn 
said  bridge,  all  matters  at  issue  between  them  shall  be  de-  ordi.i,uie«, 
cided  by  the  Secretary  of  War,  upon  reasonable  notice  to 
the  parties  in  interest,  and  upon  consideration  of  nach  alle- 
gations and  prooft  as  may  be  submitted  to  him.    lint  the 
last  foregoing  provision  shall  not  be  held  to  exclude  the 
ordinary  jurisdiction  of  the  courts  of  the  United  States  in 
Bueh  cases. 

Sbo.  5  That  any  bridge  authorixed  to  be  constructed  8«n>iMy 
ander  this  act  shall  be  built  and  located  under  and  subject  w»r  »  •ppn 
to  such  regulations  for  the  security  of  navigation  of  said"""' 
river  as  the  Secretary  of  War  shall  prescribe;  and  to  se- 
cure that  object  the  said  company  or  corporation  shall  snb- 
jnit  to  the  Secretary  of  War,  for  his  examination  and  ap- 
proval, a  design  and  drawings  of  the  bridge  and  a  map  nf 
the  location,  giving,  for  the  space  of  two  miles  above  and 
two  miles  below  the  proposed  location,  the  topography  of 
the  banks  of  the  river,  the  shore  lines  at  high  and  low 
water,  and  at  least  one  medium  st.ige,  and  the  sounding, 
accurately  showing  the  bed  of  the  stream,  the  location  of 
any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  may  be  required  for  a  full  and  satisfactory 
understandingof  the  subject;  and  until  the  said  plan  and 
location  of  the  bridge  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  built  nr  commenced;  and 
ehould  any  change  be  madein  the  plans  of  said  bridge  dui-    ( 
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iDg  the  process  of  constrnction,  such  change  shall  be  snb- 
ject  to  approval  of  the  Secretary  of  War,  and  shall  not  be 
made  or  commenced  until  the  same  is  approved;  and  the 
said  company  or  corporation  shall  cause  to  be  displayed  on 

Lights,  etc.     Said  bridge  from  the  hours  of  sunset  to  sunrise  such  lights 
or  other  signals  as  may  be  prescribed  by  the  Light-House 

PrwUo,         Board :  Provided^  That  nothing  in  this  section  shall  be  con- 
strued as  giving  authority  to  the  Secretary  of  War  to 

Height  and  diminish  the  height  of  bridge  or  the  width  of  spans  as 
width-  specified  in  section  three  of  this  act. 

Aids  to  navi-  Sec.  6.  That  it  shall  be  the  duty  of  the  Secretary  of  War, 
gauon.  on  satisfactory  proof  that  a  necessity  exists  therefor,  to 

require  the  company  or  persons  owning  said  bridge  to  c^inse 
such  aids  to  the  passage  of  said  bridge  to  be  constructed, 
placed,  and  maintained  at  their  own  cost  and  expense  in 
the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper 
structures  for  the  guiding  of  rafts,  tows,  steamboats,  and 
other  water  craft  safely  through  the  passageway,  as  shall 

Removal  ofbc  S];>ecified  in  his  order  in  their  behalf,  and  on  failure  of 
bridge  on  failure  the  compauy  or  pcrsous  aforcsaid  to  make  and  establish 
to  provide  and  maintain  such  additional  structures  within  a  reason- 
able time,  the  said  Secretary  may  cause  the  said  bridge  to 
be  removed  rtt  the  expense  of  the  owners  thereof,  or  may 
proceed  to  cause  the  same  to  be  built  or  mad*  at  the  ex- 
pense of  the  owners  of  said  bridge,  and  in  that  case  shall 
refer  the  matter  without  delay  to  the  Attorney-General  of 
the  United  Stat-es,  whose  duty  it  shall  be  to  institute,  in 
the  name  of  the  United  States,  proceedings  in  any  circuit 
court  of  the  United  Stat<)s  within  whose  jurisdiction  such 
bridge,  or  any  part  thereof,  is  located  for  the  recovery  of 
the  amount  so  expended  by  the  Gk)veriiment  and  all  costs 
of  such  proceedings,  and  all  moneys  accruing  from  such 
proceedings  shall  be  covered  into  the  Treasury  of  the 
United  States. 

Commence-  Sec.  7.  That  if  the  construction  of  the  bridge  hereby 
ment  nnd  com-  authorized  sliall  not  be  commenced  within  two  years  from 
pioiion.  ^YiQ  time  this  act  takes  effect,  and  be  completed  within  five 

years  after  the  same  date,  then  this  act  shall  be  void,  and 
all  riglits  hereby  conferred  shall  cease  and  determine. 

Amendment.  Sec.  8.  That  tlic  light  to  alter,  amend,  or  repeal  this  act 
etc.  is  hereby  expressly  reserved,  and  the  right  to  require  any 

changes  in  said  structure,  or  its  entire  removal,  at  the 
expense  of  the  owners,  whenever  the  Secretary  of  War 
shall  decide  that  the  public  interests  require  it,  is  aJw 
expressly  reserved. 

Approved,  January  26, 1893. 


Janiifliy  28. 1893.     CHAP.  51. — An  act  relating  to  post  tradershipB. 

Vol.  ^7,  p.  4'2G.  fe         1  f 

Be  it  enaiited  by  the  Senate  and  House  of  Repre^entntivet 
ToHttTRd(>rH]\\\>fi.  of  the  United  Staten  of  America  in  Congress  assembled^  That 
vaoancies  not  whcic  a  va<*ancy  now  exists  or  hereafter  occurs  in  the  pod- 
to  be  filed.         tioii  of  post  trader  at  any  military  post  it  shall  not  be  filled, 
and  the  authority  to  make  such  appointment  is  hereby  ter 
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Bated :  Provided,  That  in  the  event  of  the  death  of  a  post    '■"'*«■ 
ider  his  personal  representative  shall  be  allowed  by  the    cirwiau   bmu 
scretary  of  War  a  rcriNoimblc  time  in  whiirh  to  close  the  u^vn.  '^"'"^ 

I  Approval,  Jaumity  28,  1BII3. 


I^CHAP.  53. — An  act  to  amend  "An  actanthnr<i-ing  tlie  eonstmntion  j,H,nirr  tn.  law. 
a  roUway,  street  railway,  motor,  magou,  auii  ijudcstriiin  briiljj;o  ovor    Vol.  f?.  y.  i2J. ' 

1   HisBouri  Itivor,  iiPiir  Cmiui'il  Uliills,  Inwa,  anil  Omaha,  Neliraska, ■ 

D  time  for  the  cuiupletlun  of  the  bridge  therein  yro- 

\^ Be  it  enacted  by  the  Sejiate  and  Hnuse  of  Repre»entative»    BrtdgB  omr 

of  the  United  Slates  of  America  in  Congress  agsembled,  That  ri' B",t'(:<m'i' 'u 
section  eight  of  the  act  entitled  "  An  act  authorizing  thei'i'iini.  io<'i>,aud 
cODhtrnction  of  a  railway,  street  railway,  motor,  wiigon,  and  "  vd'iefpl'TM. 
^^ledestrian  bridge  over  the  Missouri  Itiver,   near  Council 
^^Blnfl^,  Iowa,  and  Omaha,  Nebraska,''  be  amended  to  read 
^^P  follows: 

^Hp"SEc.  8.  That  this  Eict  shall  be  null  and  void  if  construe-    Time  /or  con- 
^^Hon  of  said  bridge  shall  not  be  commenced  on  or   before  fend^.''' "' "*' 
the  lirst  day  of  Jaunary,  eighteen  hundred  and  ninety-two, 
and  be  completed  on  or  before  the  first  day  of  July,  eighteen 
hundred  and  ninety-eight:  Providal,  That  the  navigation    ^"'■1". 
of  the  Missouri  Eiver  shall  not   be  obstructed   by  false    Ni>vi«"ifoiinot 
works  during  the  construction  of  the  bridge,"  w  bBuULtunmii. 

Apitroved,  January  28, 18U3. 


CBAP.  37.— An  aot  to  authorize  the  construction  of  ft  tiriilgi 
the  Osage  Kivpr,  between  the  mouthe  of  Pomme  de  Terie  Kiver  ftud 
BoQiiio  Creek,  in  Beulon  County,  MisBouri. 

Be  it  enacted  by  the  Senate  and  Uoute  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That 
it  shall  be  lawful  for  the  Springfield,  Sedalia,  Marshall  and 
Northern  Kailroad  Company,  a  coriioration  organized  under 
the  laws  of  the  State  of  Missouri,  or  its  successors  or 
iissigus,  to  construct  a  bridge  across  the  Osage  River  at 
point  between  the  mouths  of  Pomme  de  Terre  Kiver  aud 
Buffalo  Creek,  in  the  county  of  Bentun  and  State  of  Mis- 
souri; that  said  bridge  may  be  constructed  for  railway, 
wagon,  and  postal  service,  with  single  or  double  track  for 
railway  traHio,  and  which  Hhallbeunderthe  conditions  and 
limitatiouK  hereinafter  specitied. 

Sec.  2,  That  said  bridge  shall  not  interfere  with  the  free 
navigation  of  said  river  beyond  what  may  be  necessary  to 
cany  into  efl'ect  the  rights  and  privileges  herein  granted 
and  in  case  of  any  litigation  arisbig  under  the  provisions, 
of  this  act  such  litigutiou  may  be  tried  and  determined  by 
the  circuit  court  of  the  United  Stales  within  whose  juris- 
diction said  bridge  iu  located. 

Skc.  3.  That  the  bridge  hereby  authorized  to  be  con- 
structed shall  be  constructed  aa  a  drawbridge,  having  one 
draw  span  giving,  whoa  open,  two  clear  watcrwiiys  of  not. 
EMG  93 34 
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less  than  eighty  feet  in  width  each  at  low  water  and  two  or 

more  fixed  spans  not  less  than  one  hundred  and  twenty-five 

"feet  each,  and  all  spans  shall  liave  a  clear  headroom  of  not 

Provuo.  less  than  ten  feet  above  high-water  mark :  Provided^  That 

the  said  draw  sliall  be  opened  promptly  upon  reasonable 

Opening  draw,  signal  for  the  passagc  of  boats,  except  when  trains  are  pass- 
ing over  the  draw;  but  in  no  case  shall  unnecessary  delay 
occur  in  opening  the  said  draw. 

Lawful    atruo-     Sec.  4.  That  any  bridge  constructed  under  this  act  shall 
route.  ^^  P**^*be  a  lawful  structure  and  shall  be  known  as  a  post-road, 

and  the  same  is  hereby  declared  to  be  a  post-road^  over 
which  no  higher  charge  shall  be  made  for  the  transmission 
of  mails,  troops,  and  munitions  of  war  of  the  Government 
of  the  United  States,  or  tor  passengers  or  freight  passing 
over  the  same,  than  the  rate  per  mile  charg^  for  their 
transportation  over  the  railroad  or  public  highways  lead- 
ing to  the  said  bridge;  and  equal  privileges  in  the  use  of 
said  bridge  shall  be  granted  to  all  telegraph  companies. 
graph?  *       ^  The  United  States  shall  have  also  the  right  of  way  over 

said  bridge  for  postal-telegraph  purposes. 

Use  bv  raUway     Seo.  5.  That  all  railway  companies  desiring  to  use  said 
companfea.         bridge  shall  be  entitled  to  equal  rights  and  privileges  in 

using  the  same,  including  the  machinery  and  fixtures 
thereto  belonging,  and  also  the  approaches  thereto,  upon 
such  terms  and  conditions  as  shall  be  prescribed  by  the 
Secretary  of  War  upon  hearing  the  allegations  and  proofs 
of  the  parties  in  interest,  in  case  the  parties  in  interest 

Terms.  Shall  not  bc  able  to  agree  upon  such  terms  and  conditions. 

Sec.  6.  That  the  said  railway  company  before  entering 
wa?Yo*^Wprove^^P^^  ^^®  constiTictiou  of  Said  bridge  shall  submit  to  the 
plans,  etc.  Secretary  of  War  plans  and  drawings  of  said  structure, 

together  with  a  map  of  the  location  thereof  for  one  mile 
above  and  one  mile  below  said  location,  giving  tibie  topogn* 
phy  of  the  banks  of  the  river,  the  shore  line  at  high  and 
low  water,  the  direction  and  strength  of  the  current  of  said 
river  at  all  stages  of  the  water,  showing  also  the  bed  of  the 
river  and  the  channel,  with  such  other  and  further  infi)r- 
mation  as  the  Secretary  of  War  may  require;  which  said 
drawings  and  other  information  aforesaid  shall  be  examined 
by  him,  and  if  he  shall  approve  the  same  he  shall  so  notify 
the  said  railway  company  of  such  approval;  and  thereupon 
said  comi)any  may  proceed  to  the  erection  of  said  bridge. 

Changes.  The  Secretary  of  War  may  make  such  alteration  in  such 
plans  as  he  may  deem  necessary  to  the  better  protection  of 
navigation,  and  such  alterations  shall  be  adopted  by  said 
railway  company.  The  said  railway  company  may  at  any 
time  make  any  alterations  deemed  advisable  to  bo'  made  in 
said  bridge,  but  must  first  submit  such  proposed  alterations 
to  the  Secretary  of  War,  and  his  approval  shall  be  first  had 
before  they  shall  be  authorized  or  made. 

Aids  to  navi-     Seo.  7.  That  the  Said  bridge  herein  authorized  to  be  con- 
gatiuu.  structed  shall  be  so  kept  and  managed  at  all  times  as  to 

afford  proper  moans  and  ways  for  the  passage  of  vessel*, 
barges,  or  rafts  through  it  both  by  day  and  night.  There 
shall  be  dis])Iayed  on  said  bridge,  from  sunset  to  sunrise, 

Liphts.  etc.      sivch  lights  and  signals  as  may  be  prescribed  by  the  Light- 
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House  Board,  and  such  chauges  may  be  made  from  time  to 
time  in  tlie  structure  of  said  bridge  as  the  Secretary  of 
War  may  direct,  at  the  expense  of  said  railway,  in  order 
the  more  eftectually  to  preserve  the  free  navigation  of  said 
river,  or  the  said  structure  shall  be  altogether  removed  if, 
in  the  judgment  of  the  Secretary  of  War,  the  public  good 
may  require  such  removal,  and  without  expense  or  charge 
to  the  United  States. 

Sec.  8.  That  this  act  shall  be  null  and  void  if  actual  con-  ,„^,t"kir(f  "*''''. 
struction  of  the  bridge  herein  authorized  be  not  commenced  pietiou."    *^"* 
within  one  year  and  completed  within  three  years  from  the 
date  thereof. 

Seo.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act    Amendment, 
is  hereby  especially  reserved.  ®^"' 

Approved,  J^'ebruary  3, 1893. 


61. — An  act  to  provide  for  lowering  tho  height  of  a  bridge  Fehmary  4,  IR93. 
"proposed  to  be  constructed  across  the  Ohio  River  between  Cincinnati,    Vol.  27,  p.  430. 
Ohio,  and  Covin^on,  Kentucky,  by  the  Cincinnati  and  Covington 
Rapid  Transit  Bridge  Company. 

Be  it  enacted  by  the  Senate  and  House  of  Eepresentatives 
of  the  United  States  of  America  in  Congress  assembled,,  That 
the  Cincinnati  and  Covington  Eapid  Transit  Bridge  Com- 
pany be,  and  is  hereby,  authorized  and  permitted  to  con-    ^^^^  ^'v®''- 
struct  a  general  traffic  highway  bridge  agross  the  Ohio  Heiehtofbridgo 
Eiver  between  the  cities  of  Covington,  Kentucky,  and  Cin-  ^nnat?iinVcov- 
cinnati,  Ohio,  at  the  place  and  according  to  the  plans  of  ing ton  Rapid 
said  bridge  approved  by  the  Secretary  of  War,  except  that  cJmpin3^^^ 
the  height  of  said  bridge  above  low  water  shall  be  one 
hundred  and  five  feet  and  four  inches  instead  of  one  hiin-    voi.22,p.4i5. 
dred  and  fifteen  feet  as  now  required  by  law  and  as  shown 
by  the  plans  approved  by  said  Secretary  of  War :  Provided ,,    rrovUog. 
That  nothing  in  this  act  shall  be  so  construed  as  to  repeal  uot  afllcted.^'*'^* 
or  modify  any  of  the  provisions  of  the  law  now  existing  in 
reference  to  the  protection  of  the  navigation  of  rivers,  or 
to  exempt  this  bridge  from  the  operation  of  the  same  :  And 
provided  further^  That  the  rights  and  privileges  herein 
granted  shall  be  null  and  void  if  actual  construction  of  commenremetit 
this  bridge  be  not  begun  within  one  year  and  completed  '°^  ^^'"i^i^^^""- 
within  three  years  from  the  date  of  the  approval  of  this 
act. 

Seo.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act    Amondment, 
is  hereby  expressly  reserved.  eto. 

Sec.  3.  That  this  act  shall  take  effect  from  and  after  its 
passage. 

Approved,  February  4,  1893. 


CHAP.  64. — ^An  act  relating  to  the  anchorage  and  movement  of  February  e,i893. 
veasels  in  the  port  of  Chicago.  Vol.  27.  p.  431. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives  of 
the  United  States  of  America  in  Congress  amembled^  That  ciucago,  lu. 
the  Secretaiy  of  the  Treasury  be  authorized  and  dfrected 
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A  n^oh  o^ra  ^  to  define  and  establish  anchorage  grounds  for  vessels  in  the 
S^ilbiiH'hed by  s«c- harbors  T)f  Chicago,  and  waters  of  Lake  Michigan  adjacent 
retary  of  War.     thcrcto,  to  adopt  Suitable  rules  and  regulations  in  rdation 

to  the  same,  and  also  to  adopt  suitable  rules  and  regula- 
tions governing  the  use  of  marked  inshore  channels  in  Lake 
Michigan  in  front  of  the  city  of  Chicago,  and  to  take  all 
necessary  measures  for  the  proper  enforcement  of  such 
rules  and  regulations. 
J^n*i*y^^vio.  Sec.  2.  That  in  the  event  of  the  violation  of  any  such 
a  ono  r  ee.     p^|^g  q^  regulations  by  the  owner,  master,  or  person  in 

charge  of  any  vessel,  such  owner,  master,  or  person  in 
charge  of  such  vessel  shall  be  liable  to  a  penalty  of  one  hun- 
dred dollars,  and  the  said  vessel  may  be  holdon  for  the  pay- 
ment of  such  penalty,  and  may  be  seized  and  proceeded 
against  snmmarily  by  libel  for  the  recovery  of  the  same  in 
any  United  States  district  court  for  the  district  within 
which  such  vessel  may  be,  and  in  the  name  of  the  oflScer 
designated  by  the  Secretary  of  the  Treasury. 

Approved,  February  6,  1893. 


FobrunrrT  1803.      CHAP.  65. — An  act  to  amend  an  act  approved  Angnst  sixth,  eight- 
Vol.  27.  p.  431 .    een  hundred  and  eighty-eight,  entitled,  **  An  act  to  authorize  toe  con- 
■  Btruction  of  a  bridge  across  the  Alabama  River." 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatirei 
bmaGreat North- ^/^^^  ^m<«d  Sttttcs  of  America  in  Oongress  assembled^  That 
w*Mter^Raiiway  tlic  rights,  powcrs,  aud  privileges  granted  to  the  Alabama 
A^SbamaRivS^i^  Great  Northwestcm  Railway  Company  by  the  act  of  Con- 
tended to  Mont,  gres  entitled  ^^An  act  to  authorize  the  construction  of  » 
SH^rand^Mom^ri^^g®  a;cross  thc  Alabama  Rivcr,"  and  approved  Auga^t 
phiHiuiiwayCom-  sixtli,  eightccu  huudrcd  and  eighty-eight,  be,  and  the  same 
^*vii.25,  p.  378.    are  hereby,  in  all  respects  confirmed  and  extended  to  the 

Montgomery,  Tuscalsosa  and  Memphis  Railway  Ck)mpany, 

the  successor  of  tlie  said  Alabama  Great  Northwestern 

Railway  Company. 

BiTlrAion  Vx-     Sec.  2.  That  the  time  within  which  said  railway  com- 

teutioiL  pany  was  authorized  to  complete  the  construction  of  sjiid 

bridge,  which  construction  has  already  been  begun  in 
accordance  with  the  provisions  of  said  act,  be,  and  the  same 
is  hereby,  extended  for  three  years  from  the  date  of  the 
passage  of  this  a<it. 

Approved  February  7,  1893. 


Fohrnarv?.  1R93.     CHAP.  66.— An  act  to  autliorize  the  constmction  of  a  bridge  arroM 
Vm].'J7,p.4:<i.    tb()  Mobile  Hiver  by  the  Chicago,  Mobile  and  Gulf  Ports  Kailroad 

Company. 

Be  it  enacted  by  the  Senate  and  liaise  of  Representatirft 
of  the  United  States  of  America  in  Con^fress  assembled^  That 
Chicago  Mobile  ^^®  Chicago,  Mobile  and  Gulf  Ports  Railroad  Company,  a 
ana  (.uif  p«»ru  corporation  existing  under  the  laws  of  Alabama,  its  snc- 
pany^mlv  bridge  lessors  *"^^^  ussigns,  bc,  and  is  hereby,  authorized  to  con- 
Mobile  tiiyer  at  struct  and  maintain  a  bridge  aeross  the  Mobile  River  at  a 
Lwiliing,  AYa°°"  place  suitable  to  connnerce  and  not  interfering  with  navi- 
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Igatinu,  at  a  point  uear  Muimt  Vernon  Landi;ig,  iu  the  State 
I'  of  AlabntDii.  anil  to  lay  ou  or  over  said  bridgea  traclt  or 
tracks  foi-  tlie  more  perfect  connection  of  any  railroad  or 
railnmds  that  are  or  sliall  be  constructed  to  said  river,  on 
t-ither  or  botli  sides  thereof,  at  or  opposite  said  point, 
ritider  the  liinitatioiia  and  conditions  hereinafter  provided. 
That  said  bridge  shall  not  interfere  with  the  free  naviga-  ' 

tiou  of  said  river,  and  iu  case  of  any  litigation  arising  from 
any  obstruction  or  allege^l  obstruction  to  the  tree  naviga-    nnobstrai 
tion  of  said  river  by  reason  of  the  constructiou  of  said  "'"''""'"■• 
bridge,  the  cause  may  be  tried  before  the  circuit  court  of 
the  United  States  in  and  for  any  district  in  whose  jurisdic- 
tion any  i>ortion  of  said   obstr[i(;tii>ii  or  bridge  may  be. 
Said  bi-idge  shall  be  con8truct<>d  to  provide  for  the  passage  luiirowibpi,: 
of  railroad  trains. 

Sec.  2.  That  said  bridge  shiifl  be  provided  with  one  or  urawujKuii 
more  draw  oitenings,  each  having  not  less  than  one  hun- 
dred feet  clear  channel  way  at  low  water,  and  in  addition 
to  said  draw  openings  one  or  more  fised  channel  spans, 
ea^^^h  having  not  less  than  one  hundred  feet  clear  channel 
way,  and  every  part,  of  the  superatmcture  of  said  bridge 
sliall  give  a  clear  headroom  of  not  less  than  t«u  feet  above 
exti-eine  known  high-water  mark:  Profided,  Thatall  spans    p,Brini. 
shall  be  so  located  aa  to  afford  the  greatest  possible  accoro-    spao.. 
nimlation  to  the  river  traffic,  and  a  draw  opening  aliall,  if 
practicable,  be  located  next  or  near  shore:  Proviiled  aho,    j-j^^.^ 
That  if  the  physical  characteristics  of  the  locality  so  re-       *    '"^ 
quire,  and  the  interest  of  navlgatioTi  be  not  injured  thereby, 
the  lengths  of  the  lixed  spans  or  the  number  of  draw  ojien- 
ings  may  be  reduced:   Provided  a/so,   Tliat  for  any  two    Drawanan 
adjacent  draw  openings  of  one  hundred  feet  eocli,  one  draw 
opening  of  two  hundred  feet  or  more  may  be  substituted  if 
Id  the  opinion  of  the  Secretary  of  War  the  interest  of  navi- 
.     gatton  be  not  injured  thereby. 

^^r    Sec.  3.  That  all  draw  spans  authorized  by  this  act  shall    nVermt 

^^BB  Operated  by  steam  or  other  reliable  power,  and  chilli  be  '''^^' 

^^neued  promptly  ujwn  reasonable  signal  for  the  passage  of 

^^poats,  except  when  trains  are  passing  over  said  span  or 

P^Bpane;  but  in  no  case  shall  unnecessary  delay  occur  in 

opening  said  draw  after  the  passage  of  trains;  and  also 

that  in  case  the  opening  of  a  draw  is  delayed  by  reason  of 

the  passing  of  a  train  ailer  the  signal  has  been  given  from 

a  boat  ready  to  pass  through,  the  draw  shall  be  opened  for 

the  passage  of  such  boat  before  another  train  is  allowed  to 

pass  over  the  said  span  or  spans;  nor  shall  there  be  any 

unnecessary  delay  in  the  passage  of  trains  over  the  bridge. 

Sec.  4.  That  all  piers  shall  be  bnilt  as  near  as  may  be  pum. 
parallel  with  the  current  of  the  river  at  that  stage  of  water 
which  is  most  trajKirtant  for  navigation,  and  the  bridge  itself 
shall  be  built  as  nearly  as  may  bo  at  right  angles  thereto; 
and  that  riprapping  or  otlter  protection  for  imperfect  foun- 
dations which  will  lessen  the  required  water  way  shall  not 
be  permitted;  and  also  that  piers  which  will  proiiuce  crosa 
DTieuts  or  bars  dangerous  to  navigation  shall  uot  be  con- 
tracted; and  if  aiU-r  co  us  traction  any  piers  or  accessory 
rorkg  are  found  to  produce  the  above-mentioned  ett'ects,  or 
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if  any  riprapping  or  other  protection  prohibited  by  this  sec- 
tion is  found  to  exist,  the  nuisance  shall  be  abatecl  or  cor- 
rected under  the  direction  of  the  Secretary  of  War,  at  the 
expense  of  the  company  or  persons  owning,  controlling,  or 
operating  said  bridge. 

Approaches.  Sec.  5.  That  the  a])proaches  to  said  bridge  shall  be  so 
designed  and  constructed  as  not  to  interfere  with  the  free 
discharge  of  said  river  in  seasons  of  flood;  and  any  encroach- 
ment on  the  high -water  cross  section  by  piers,  solid  embank- 
ments, or  otherwise,  which  will  result  in  unduly  accolerating 
the  high-w^ater  current  at  the  site  of  the  bridge  shall  not  be 
allowed, 

Aiiia  to  navi-  sec.  C.  That  any  corporation,  company,  or  persons,  own- 
gallon.  ^^^^^  controlling,  or  operating  the  bridge  built  under  the 

autliority  of  this  act,  shall  build  and  maintain  at  all  times 
as  accessory  works  to  such  bridge,  such  booms,  piers,  dikes, 
guard  fences,  and  similar  devices  as  may  be  necessary  to 
insure  at  all  times  a  permanent  channel  for  a  sufficient  dis- 
tance above  and  below  the  bridge  site,  and  for  the  guiding 
of  rafts,  steamboats,  and  other  water  crafb  safely  under  or 
through  said  bridge;  and  if  at  any  time  after  the  construc- 
tion of  the  bridge  and  its  accessory  works,  the  approaches 
to  draw  openings,  channel  spans,  or  raft  passages  in  said 
bridge  are  found  to  be  dangerous  or  difficult  of  access  by 
river  traffic,  the  Secretary  of  War  may,  upon  the  recom- 
mendation of  the  Chief  of  Engineers,  United  States  Army, 
order  the  corporation,  company,  or  persons  owning,  control- 
ling, or  operating  said  bridge  to  construct  under  his  direc- 
tion, and  to  maintain  such  additional  sheer  booms,  dikes, 
and  other  devices  as  will  obviate  the  difficulty  mentioned, 
which  additional  sheer  booms,  dikes,  and  other  devices 
shall  be  built  and  maintained  at  their  own  expense  by  said 
company  or  persons;  and  that  said  company  or  i)ersons 

Lights,  etc.  sliall  maintain,  at  their  own  expense,  from  siinset  to  sun- 
rise, throughout  the  season  of  navigation,  such  lights  and 
other  signals  on  said  bridge  as  may  be  required  by  the 
Light-House  Board  for  the  security  of  navigation. 

\vZVi!a!mnl  ^^^'  ^*  "^^^^^  ^^^^  bridge  authorized  to  be  constructed  by 
piiiua,  uujI'^*'^"^*'  this  act  shall  be  located  and  built  under  and  subject  to  such 
regulations  for  the  security  of  navigation  on  said  river  as 
the  Secretary  of  War  shall  prescribe;  and  to  secure  that 
object  said  corporation  shall  submit  for  his  examination  a 
design  and  drawings  of  the  bridge,  piers,  approaches  and 
accessory  works,  and  a  map  of  the  location,  giving,  for  a 
s])ace  of  at  least  three  miles  above  and  one  mile  below  the 
proposed  location,  the  topography  of  the  banks  of  and  the 
shore  lines  at  high  and  low  water.  This  map  shall  be 
acconi])anied  by  others  drawn  on  the  scale  of  one  inch  to 
two  huudrod  feet,  giving,  for  a  space  of  one-half  of  a  mile 
above  the  line  of  the  proi)osed  bridge  and  one-quarter  of  a 
mile  below,  an  accurate  representation  of  the  bottom  of  the 
river,  by  contour  lines  five  feet  apart  determined  by  accu- 
rate soundings,  and  also  showing  over  the  whole  width  of 
this  part  of  the  river  the  force  and  direction  of  the  currents 
at  low  water,  at  high  water,  and  at  least  one  intermediate 
stage  by  triangulated  observations  on  suitable  floats.    The 


^1  li)»|)a  sli»]l  also  sliow-  tlio  location  of  otlior  bri(It;es  in  tbe 
(  vicinity,  and  shnll  givi- siii.h  iuloiiiiiiliini  an  tlio  Secretary 
of  War  may  require  for  a  full  aiid  siilisiiictory  uiiclemtaiid- 
ing  of  tlie  subject;  aiid  tbe  t^nii^iiiiriiuii  of  tlie  proiiospd 
bridge  »liall  not  be  cduimeiiccil  iiiilil  lliv  iociition  and  plans 
thereof  are  aiiproved  by  the  St-cretjirj'  of  Warr 

Sec.  8.  That  any  bridge  constructed  under  tlie  authority  i 
of  this  act  shall  be  built  under  the  general  sniierviaiim  of 
the  Secretary  of  War,  and  no  changes  or  altaratioiis  in 
plAns  Khali  be  made  diiriug  tbe  construction  of  said  bridge 
or  after  its  completion,  unless  such  changes  or  alterations 
conlorm  to  the  proviaions  of  this  act  and  are  iiuthorized  by 
the  Secretary  of  War;  that  Mich  alterations  and  changes 
as  may  be  require<l  by  the  Secretary  of  War  in  said  bridge 
80  as  to  preserve  free  and  convi^nient  navigation  ahall  be 
made  under  tbe  direction  of  tbe  Seci-etiiry  of  War  at  the 
§«[|H!nBe  of  the  company  or  i>er8ons  owning,  controlling,  or 
^»I»erating  said  bridge.  That  during  original  conslniction 
•  in  carryhig  ont  any  authorized  changes  or  repairs  of 
laid  bridge  a  navigable  channel  shall  be  ]n-C8crved  at  the 
jpto  of  the  bridge  at  all  times,  and  the  waiter  way  of  the 
jriver  shall  not  be  obsti-ucted  to  a  greater  extent  than  is 
ibsoliitely  necessary  i  and  Buch  lights  and  buoys  shall  be 
kept  on  all  <'ofl'er  dams,  piles,  and  so  forth,  aa  may  bo  uec- 
wsary  for  the  security  of  navigation. 

Skc.  0,  That  all  railroad  companies  desiring  the  ase  of 
he  bridge  authorized  by  this  act  shall  have  and  be  entitled  "' 
"■to  equal  rights  and  privileges  relative  to  the  passage  of 
railway  trains  or  cars  over  the  same  and  over  tlie  approaches 
thereto,  upon  the  payment  of  a  reasonable  compensation 
for  such   use;  and  in  case  the  owner  or  owners  of  such 
bridge  and  the  several  railroad  companies,  or  any  one  of 
tliem,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  and  upon  rules  and  conditions  to  which 
each  shall  conform  in  using  said  bridge,  all  matters  at  issue 
between  them  shall  be  decided  by  the  Secretary  of  War 
njKm  a  hearing  fif  tbe  allegations  and  proofs  of  the  parties; 
n<       and  equal  privileges  in  the  useof  said  bridge  shall  be  granted 
^Hto  all  telegraph  and  telephone  companies. 
^Hp   Sec.  10.  That  the  bridge  constructed,  maintained  and  ^J^'^'j  '^JJ^ 
^^hporated  under  this  act  and  according  to  its  limitations  rnuta. 
^^^hAll  be  a  lawful  structure,  and  shajl  be  recognized  and 
Icnown  08  a  post  route,  upon  which  also  no  higher  charge 
shall  be  matle  for  the  transportation  over  the  same  of  the 
mails,  the  troops,  and  the  mnnitions  of  war  of  the  United 
8tat«^is  Ihan  the  rate  per  mile  paid  for  tlie  transpoi'tation 
of  8Jii<l  mails,  troops,  and  munitions  over  the  railroads  and 
public  highways  leading  to  said  bridge;   and  the  United  jj^^j^,'"^,,,'*'"' 
States  shall  have  the  right  of  way  for  postal  telegraph  and 
'^epbone  purposes  over  said  bridge. 
.  Sec.  11.  That  this  a«t  shall  be  null  and  void  if  actual  con-  ^^i^i^j^^oSru" 

'uetion  of  the  bridge  herein  authorize*!  be  not  commenced  iiieiion. 
kithiu  one  year  and  completed  within  tluee  years  from  the 
late  of  approval  thereof. 

Skc.  12.  That  the  right  to  alter,  amend,  or  rcpciil  this  act    Anjiiniiment. 
B  hereby  expressly  reserved    jsind  the  right  to  re'iuire  the'"' 
ntire  removal  of  the  bridge  ooustfOBted  uuder  the  provi- 
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sions  of  this  act,  at  the  expense  of  the  owners  thereof  when- 
ever Congress  or  the  Secretary  of  War  shall  decide  that  the 
public  interests  require  it^  it  also  expressly  reserved* 

Approved,  Febroary  7, 1893. 


Ft'bmsry  7, 1803.     CHAP.  67. — An  aet  to  amend  "  An  aot  anthorisfaig  the  eonstrnfltUm 
VuL  27;  p.'434.  '  of  A  hlffh  wagon  bridge  aeroea  the  If  iiaonri  Brnat  at  or  near  Sioax  CiiBf, 
Iowa,''^and  so  forth. 

Bridge  acnMs    Be  it  cnocted  bjf  ike  Senate  and  Sanue  of  Bepreeentatieei 

Mo^Itfi^a^  ^/  ^^  JTnited  States  of  America  in  Oongreee  anembled.  That 

Vol.  25,  p^  890  i  section  seven  of  an  act  entitled  <'An  act  aathoriziiu^  the  eon- 

Vol.  26,  p.  79.     gtmction  of  a  high  wagon  bridge  across  the  Missoim  Biver  at 

or  near  Sioux  Oity,  Iowa,"  approved  March  seoond^tdghteen 

hundred  and  dghty-nine,  as  amended  by  an  act  entitled 

<^ An  act  to  amend  an  act  entitled  'An  act  anihoriring  flie 

construction  of  a  high  wagon  bridge  across  the  Hisaoori 

Biver  at  or  near  Sioux  Oi^,  lowa,'^  approved  April  tiur- 

tieth,  eighteen  hundred  and  nineiyi  be  amended  so  that  it 

shall  re^l  as  follows: 

Time  for  oon.     Seo.  7.  That  this  act  shall  be  null  and  void  if  the  con* 

■hiicuon  extend,  gtruction  of  sdid  bridge  shall  not  be  commenced  within  two 

years  and  be  finished  on  or  before  March  second,  elghteea 

hundred  and  ninety-four. 

Seo.  2.  That  section  one  of  said  act  of  April  thirtieth, 

eighteen  hundred  and  ninety,  be  amended  to  read  as  fid* 

lows: 

Addition  of    <<That  it  shall  be  lawftal  for  the  Pacific  Short  line  Bridge 

'  voil^'n  79     Oompany,  or  its  assigns,  to  construct  and  maintain,''  and  ae 

*   '    forth. 

And  the  addition  of  the  words  *'and  assigns"  shall  he 

made  wherever  in  said  section  the  words  ''the  Pacific  Short 

ProvUo.         Line  Bridge  Company"  api)ear:  Profrided  dlv>ay$j  That  the 

franchises  granted  to  said  company  by  the  aforesaid  acts 

Alienation  of  shall  uot  be  alicnablc  until  all  judgments  existing  against 

franciiise.         ^^^^  compauv  at  the  time  this  act  goes  into  effect  have 

been  paid  and  satisfied. 

Approved,  February  7, 1893. 


«  ,.         A  10M      CHAP.  75.— An  act  to  authorize  the  constniction  of  a  hrldgo  i 

vJiTIS^p.  427?"  *^®  Warrior  River  by  the  Montgomery,  Taacalooaa  and  Hemphla  Bai^ 


way  Company. 


Be  it  enacted  by  the  Senate  and  Some  of  BepreeenUMm 

Montgomery  0/  fhe  United  Stat^  of  America  in  Oongrees  aseembledj  That 

Memphu**  rSi-  thc  Montgomeryj  Tuscaloosa  and  Memphis  BaUwav  Coift- 

way    Company  panv,  a  Corporation  created  and  existing  under  the  laws  of 

may  bridge  War- *  ,y'  .f  j  .  i.__j»».'l         — 

rior  Kiver,  AU.  Alabama,  its  successors  and  assigns  be,  and  is  hereby,  an- 

thorized  to  construct  and  maintain  a  bridge  across  the  Wa^ 
rior  Biver  at  a  place  suitable  to  commence  and  not  inte^ 
fere  with  navigation,  at  a  point  in  Tuscaloosa  County,  hi 
the  State  of  Alabama,  and  to  lay  on  or  over  said  bridge  a 
track  or  tracks  for  the  more  perfect  connection  of  any  rait 


^raoa 


LAWS  Ali-PKCTISG   CORPS  OF   EKOINEEHS. 


isd  or  railroads  tli^t  nre  or  shall  be  constrnrtod  to  said 
river,  on  either  or  butli  aides  thereof  at  or  opjMtsite  said 
point,  under  the  liniitntions  and  conditions  hereinafter  pro- 
videii.  That  said  bridge  shall  not  interfere  with  the  free 
uavigation  of  said  river,  and  in  ease  of  any  litigation  aris-  ""^ 
ing  from  any  obstruction  or  alleged  obstniction  t«  the  free 
iiavitration  of  said  river,  by  reason  of  the  construction  of 
said  bridge  the  cause  may  be  tried  befoi'e  the  circuit  court 
of  the  United  States  in  and  for  any  district  in  whose  juris- 
dictinn  any  portion  of  said  obstruction  or  bridge  may  be. 
Said  bridge  shall  be  constructed  to  provide  for  the  passage  a  » i  i  roo 
of  railroad  trains.  ' '  '*'" 

Skc.  2,  That  said  bridge  shall  be  provided  with  one  or    !«»»•■ 
more  draw  oiMjninga,  each  having  not  leas  than  ont>  hun- 
dre<I  fe«t  elear  channel  way  at  low  wat«r,  and  in  nddition 
to  said  draw  openings  one  or  more  fixed  channel  spans, 
each  having  not  less  than  one  hundred  feet  clear  cliannel 
way;  and  every  part  of  the  superstructnre  of  said  bridge 
shall  give  a  clear  headroom  of  not  less  than  ten  feet  above 
extreme  known  high-water  mark :  Provided,  Thatallspans    p™n,*mt. 
shall  be  so  locatetl  as  to  afiord  the  greatest  possible  a<;com-    ^^""^■ 
niodation  to  the  river  traffic,  and  a  draw  opening  shall,  if 
practicable,  be  located  next  or  near  shore:  Provided  also, 
That  if  the  physical  characteristics  of  the  locality  so  re- 
quire, and  the  interestof  navigation  be  not  injured  thereby, 
the  lengths  of  the  fixed  spans  or  the  number  of  draw  open-    Lfngtb   < 
ings  may  be  reduced :  Provided  also,  Tliat  for  any  two  ad-  '''""- 
jarent  draw  openings  of  one  hundred  feet  each  onedraw    "J""  "P"' 
opening  of  two  hnndied  feet  or  more  may  be  substituted 
if  in  the  opinion  of  t  lie  Secretary  of  War  the  interest  of 
ntkvigiition  be  not  injured  thereby. 

Sec.  3.  That  all  draw  spans  authorized  by  this  act  shall  Opf^inK  ^'" 
be  operated  by  steam  or  other  reliable  power,  and  shall  be 
o|iened  promptly  niton  reasonable  signal  for  the  passage 
of  boats,  except  when  trains  are  passing  over  said  span  or 
Kpans;  but  in  no  case  shall  unnecessary  delay  occur  in 
opening  said  draw  after  the  passage  of  trains;  and  also 
that  in  case  tlie  opening  of  a  draw  is  delayed  by  reason  of 
the  passing  of  a  train  after  the  signal  has  been  given  irom 
a  boat  ready  to  pass  through,  the  draw  shall  be  opened 
for  the  passage  of  such  boat  before  another  train  is  allowed 
to  pass  over  the  said  sjiau  or  spans;  nor  shall  there  be  any 
annecessary  delay  in  the  passage  of  trains  over  the  bridge. 

Sec,  i.  That  all  piers  shall  be  built  as  near  as  may  be  ^'^ 
parallel  with  the  current  of  the  river  at  that  stage  of  water 
which  is  most  important  for  navigation,  and  the  bridge 
itself  shall  be  built  as  nearly  as  may  be  at  right  angles 
thereto;  and  that  riprapping  or  other  protection  for  imper- 
fect foundations  which  will  lessen  the  required  water  way 
shall  not  be  permitted;  and  also  that  piers  which  will  pro- 
duce cross  currents  or  bars  dangerous  to  navigation  shall 
not  be  constructed;  and  if  after  constraction  any  piers  or 
a<'ce«sory  works  are  found  to  produce  the  above  mentioned 
effects,  or  if  any  riprapping  or  other  protection  prohibited 
by  this  section  be  found  to  exist,  the  niilsanee  shall  be 
abated  or  corrected  under  the  direution  of  the  Secretary 
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of  War.  at  the  expense  of  the  company  or  iiersons  owning, 
ci»ntnillin^.  or  operating  said  bridge. 
Apprc«.:bes.  jjj.^-  -,^  That  tbe  approaches  to  said  bridge  sball  be  so 
desired  and  oonstmeted  as  not  to  interfere  with  the  free 
discharge  of  said  river  in  seasons  of  flood;  and  any  en- 
croachment on  the  high-water  cross  section  by  piers,  solid 
embankments,  or  otherwise  which  will  resalt  in  nndnly 
accelerating  the  highwater  current  at  the  site  of  tbe  bridge 
.  shall  not  be  allowed. 
g^i^  ^  "^  ^^^-  ^'  That  any  corporation,  comx>any,  or  ][>er8ons  own- 
ing, controlling,  or  operating  the  bridge  built  under  the  au- 
thority of  this  act  shall  build  and  maintain  at  all  times,  as 
accessory  works  to  such  bridge,  such  booms,  piers,  dikes, 
guard  fences,  and  similar  devices  as  may  be  necesisary  to 
insure  at  all  times  a  permanent  channel  for  a  sufficient  dis- 
tance above  and  below  the  bridge  site,  and  for  the  guiding 
of  rafts,  steamboats,  and  other  water  craft  safely  under  or 
through  said  bridge;  and  if  at  any  time  after  the  construc- 
tion of  the  bridge  and  its  accessory  works,  the  approaches 
to  draw  openings,  channel  spans,  or  raft  passages  in  said 
bridge  are  found  to  be  dangerous  or  difficidt  of  access  by 
river  traffic,  the  Secretary  of  War  may,  upon  the  recom- 
mendation of  the  Chief  of  Engineers,  United  States  Army, 
order  the  cori>oration,  company,  or  i>ersons  owning,  con- 
trolling or  operating  said  bridge  to  construct,  under  his 
direction,  and  to  maintain  such  additional  sheer  booms, 
dikes,  and  other  de\ices  as  will  obviate  the  difficulty  men- 
tioned, which  additional  sheer  booms,  dikes,  and  other 
devices  shall  be  built  and  maintained  at  their  own  exi^ense 
by  said  company  or  x>6rsons;  and  that  said  comi>any  or 
persons  shall  maintain,  at  their  own  expense,  firom  sunset 
Lighto.etc.  to  sunrisc  throughout  the  season  of  navigation,  such  lights 
and  other  signals  on  said  bridge  as  may  be  required  by 
the  Light-House  Board  for  the  security  of  navigation. 

w^aSTif'Iprrov^     ^^^-  '*'  "^^^^^  *^®  bridge  authorized  to  be  constructed  by 
piaus,  etc.'        this  act  shall  be  located  and  built  under  and  8ubje<^t  to 

such  regulations  for  the  security  of  navigation  on  said  river 
as  the  Secretary  of  War  shall  prescribe;  and  to  secure  tbat 
object  said  corporation  shall  submit  for  his  examination 
a  design  and  drawings  of  the  bridge,  piers,  approaches,  and 
accessory  works,  and  a  map  of  the  location,  giving,  for  a 
space  of  at  least  three  miles  above  and  one  mile  below  the 
proposed  location,  the  topograi>hy  of  the  banks  of  said  river 
and  the  shore  lines  at  high  and  low  water.  This  map  shall 
be  accompanied  by  others  drawn  on  the  scale  of  one  inch 
to  two  hundred  feet,  giving,  for  a  space  of  one-half  of  a  mile 
above  the  line  of  the  proposed  bridge  and  one-quart«r  of  a 
mile  below,  an  accurate  representation  of  the  bottom  of  tbe 
river,  by  contour  lines  five  feet  apart,  determined  by  accu- 
rate soundings,  and  also  showing  over  the  whole  width  of 
this  part  of  the  river  the  force  and  direction  of  the  currents 
at  low  wat^r,  at  high  water,  and  at  least  one  intermediate 
stage  by  triaiiguhited  observations  on  suitable  floats.  Th6 
)na])s  shall  also  show  the  location  of  other  bridges  in  the 
vicinity,  and  shall  give  such  information  as  the  Secretaiy 
oi*  War  may  require  for  a  full  and  satisfactory  understand* 
ing  of  the  subject;  and  the  construction  of  the  proposed 
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^Bdg:u  bIiivII  uutlieeoriimi'iiwil  niitil  the  iDciLtiun  and  plans 
ttoei-eof  am  iiji]»rovoil  by  tin-  Stjcretary  of  War. 

aao,  8.  That  any  bridge  constructed  under  tlie  authority    utangw,  au. 
of  tills  act  eball  be  built  under  tbfi  general  ftuiK-rviaion  of 
tlieSt'cretaryofWarfand  no  changes  or  alternations  ill  plana 
siiall  be  made  doiiug  tbe  construction  of  said  bridge  or  J 

alter  its  completiou,  unless  said  cliauges  or  alternations  con-  I 

form  to  tbe  provisions  of  tbia  act  and  are  authorized  by  ^ 

the  Secretary  of  War;  that  such  altornatiunB  and  changes  ' 

as  may  be  required  by  tbe  Secretary  of  War  in  said  lindge 
so  aa,to  preserve  free  and  convenient  navigation  shall  be 
iiiaile  under  the  direction  of  tbe  Secretary  of  War  at  the 
expense  of  the  company  or  persons  owning,  controlling,  or  ■ 

operating  said  bridge.    That  during  original  coiistrnotioij  ■ 

or  in  carrying  out  any  authoiized  change  or  repairs  of  said  H 

bridge  a  navigable  channel  shall  be  presen'ed  at  the  site  fl 

of  the  bridge  at  all  times,  and  the  water  way  of  the  river  H 

iihjill  not  be  obstructed  to  a  greater  extent  than  is  abso-  V 

lately  necessary,  and  such  lights  and  buoys  shall  be  kept  M 

on  all  coH'er  darns,  piles,  and  so  forth,  as  may  be  necessary  i 

for  the  security  of  navigation. 

Sec.  9.  That  all  railroad  cMimpanies  desiring  the  use  of   Cwby  miinud 
the  bridge  anthorized  by  this  a«t  shall  have  and  be  entitled     '""i""*"- 
to  eqnal  rights  aud  privileges  relative  to  the  passage  of 
railway  trains  or  cars  over  the  same   and  over  the  ap- 
prna«hc8  thereto,  upon  the  payment  of  a  reasonable  com- 
pensation for  such  use;  and  in  case  tbe  owner  or  owners  of    CompeniatioB. 
such  bridge  and  the  several  railroad  companies,  or  any  one  _l 

of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  ■ 

or  BuniR  to  be  paid,  and  upon  rules  and  conditioiia  to  which  I 

each  shall  conform  in  using  said  bridge,  all  matters  at  issue  H 

Itetween  tbem  shall  be  decided  by  the  Secretary  of  War  ■ 

upiin  a  hearing  of  the  allegations  and  proofs  of  the  parties;  I 

aud  equal  privileg:es  in  the  use  of  said   bridge   shall   be  ■ 

granted  to  all  telegraph  and  telephone  companies.  ^ 

Sec.  10.  That  the  bridge  constructed,  uiaintained,  and    lAwmi  Btra» 
operated  under  this  act  and  according  to  its  limitations  ^Jj^*"''   ***' 
shall  be  a  lawful  structure,  and  shall  be  reGOgnized  and 
known  aa  a  post  route,  upon  which  also  no  higher  charge 
shall  be  made  for  the  transportation  over  the  same  of  the 
maiU,  the  troops,  and  the  munitions  of  war  of  the  United 
States  than  the  rat«  per  mile  paid  lor  the  transportation  of 
said  mails,  troops,  and  munitions  over  tlie  radroads  and 
public  higways  leading  to  said  bridge;    and  the    United    Ponini   tele- 
Statejt  shall  have  the  right  of  way  for  postal  telegraph  and  t"p'''*'*'' 
t«l(-phoiie  purposes  over  said  bridge. 

Sec.  11.  That  this  act  shall  be  null  and  void  if  actual    Commi'nee- 
constrnction  of  the  bridge  herein  authorized  be  not  com- "lotiim"''    ™" 
meiiced  within  one  year  aud  completed  within  tbree  years 
n  the  date  of  approval  thereof, 
lKC.  12,  That  the  right  to  alter,  amend,  or  repeal  this^^^"™'!'""'"' 

£ia  hereby  expressly  reserved;  and  the  right  to  require 

fe  entire  removal  of  the  bridge  constructed   under  the 
^ifovisions  of  this  act,  at  the  expense  of  the  owners  thereof,  I 

vvlieiiever  C-oiigress  shall  decide  that  tbe  public  interests  m 

e  it,  is  also  eKpreH.slv  reserved.  H 

Ifgebraaiy  9, 1893.         ^M 
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Kiiinuii;.v  9.  ip9:i.     CHAP.  76. — Au  act  for  the  const  met  iou  and  maintenaee  of  a  bridge 
\»1.-J7.p.4:!».    J^^^.J.^JJ.JJ  jjjg  jj^iiit  Lawrruce  Ri%'er. 

Be  it  enacted  by  the  Senate  and  House  of  Bepre^intatkes 
of  the  Unittd  States  of  America  in  Congress  assemb/id^  Th^t 
any  bridfjc  and  its  appurtenance.s  which  shall  be  constructed 
Saint    Law  acTOss  the  Saint  Lawrence  River  from  the  American  frontier, 


rfiiigiji. 

Lo'r.'itioii. 
r  o  II  s  e  u  t 


'"»a-  of  an  act  of  the  legislature  of  the   Stat«  of  New   York, 

known  as  chapter  five  hundred  and  thirty-five  of  the  Haws 
of  eij^hteon  hundred  and  ninety,  and  entitled  ''An  act  in 
relation  to  railroads,  constituting  chapter  thirty-nine  of  the 
general  laws.-'  and  approved  by  the  governor  June  ninth. 
^^^.^^^  eighteen  hundred  and  ninety,  shall  be  lawiiil  structures 

tur'l'\ud''iiuirii^^"^^  **^*«*11  be^-so  held  and  taken,  and  are  hereby  authorized 

»^""^-  to  be  constructed  and  uiaintaineil  as  provided  by  the  aftire- 

said  act.  anything  in  any  law  or  laws  of  the  United  States 
to  the  contrary  notwithstanding;  and  such  bridge  shall  be, 
and  is  hereby,  declared  to  be  an  established  post  road  for 
the  Tnited  States  mails:  but  this  act  shall  not  be  construed 
to  authorize  the  constniction  of  any  bridge  which  shall  not 
FrH- iiftvi^a  1**'*'^^'^^  free  navigation  of  said  river  to  substantially  the 

liou.  '  "  same  extent  as  would  be  enjoyed  nnder  the  provisions  of 
the  aforesaid  act,  heretofore  enacted  and  now  in  force: 
rrorided.  ncrtrthtless.  That  the  location  of  any  bridge,  the 
construction  of  which  is  hereby  authorized,  shall  be  sub- 
jert  to  tlie  ai>proval  of  the  Secretary  of  War  of  the  United 
^,f States:   And  provUUd  further.  That  the  consent  of  the 

Cu.iMii*^  jiroper  autlioritii-s  of  the  Himiinion  of  Canada  shall  have 

been  obtained  Infore  any  bridge  hereby  authorized  shall  l>e 
Commenred  or  'Miilt. 

Sec.  2.  That  the  bridge  herein  named  shall  be  so  built 
that    the   lowe>t    i»art   there* 'f   at  the   spans    herein  after 
rctrried  To  shall  not  be  less  than  one  huiidre*!  and  tilh* 
left  abovf  liijili  water  and  l'»v.-ated  uniler  and  subject  \o 
sinli  rc;:ulari<ins  for  secu:::v  o(  navi^Mtion  as  the  Score- 
taiy  of  War  of  the  Uiiireii  Slates  shall  presciibe:  with  a 
Sprtna.  sj»;in  «»vertlie  ra:.;iil;:in  c'laniiel  of  rive  hundred  feet  iu 

li'ii;:tli  unless  tlic  i.av.iivil  cl.a:.;ii-l   will  admit  of  a  shorter 
one:  bur  in  iincase  >::;»'.  1  abutnu-i.ts  or  piers  be  erected  to 
inter ft-r e  v.ith  tin- i.av:y:a:ion  oi*sa:«l  channel,  and  a  span 
over  the  clianiicl  on  xLv  Ameri«\»i;  sMf  of  Lot  less  than  live 
liundicd  icct:  aiiil  :o  >•-.  ;;re  That  olyeo:  the  said  company 
< ^ ...... .    -■  I ir  c« *T\ M.'i at :•  -n  si i a  11  si; I'n:;:  lo  il:t  Sev i etary  of  War  ot'  the 

•  L'liitctl  States,  tor  iiis  i\./...:;Lat;oa  aiAi  approv.il.  a  di'si^ 
and  drawi:.::s  oi  rl.r  1«::.'.^':.  and  a  map  of  :he  hvation. 
•''ivij!-:  fi.'i  I:. I-  s'.'.i  r  ..'!  fi.t-  :..i'.f  .iS'Vt*  and  *^ue  mile  lH?h>w 
tlit'  itri.'i'-'so.l  !•■..•::  :.  :*.«.-  :■  :    ^':av«l:v  of  the  banks  of  the 
livfi.  t'l.f  >-.i':c  '.I'.is  .\t  ':...:'..  .»:.-!  l-.-w  waicr.  the  direi-tiou 
a:i«:  s::e:.^:::  ■. :"  :' k-  .  v.i.it.ts  .-.:  a'/.  sT.iCrS,  a: id  the  s<»m»d- 
i : . .^ >  a 0 1  r. : . ; :  1 1  /  > " . .  - ; : . j:  : V. v   1 1\:  o :  : '.. e  s: : ea m .  the  bK.'a- 
ti'*:.  I'i  .»:  '•  '  :'.• :  ■  .    Ut  ». :   ":  : :  '.^•.  s,  .v..d  shall  lurjii'^h  such 
oi'i.c:   ::.:-. ::...;:.   ..  .;>    ....>  '. .  :  i    .:  ii-.i   tor  a  lull  atid  s.iti>- 

factoi\  u:.i;v:>:a:.v:.  •      .:  :l.«r  ^.:v•■^.x::  and  ULiil  the  said 
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nd  location  of  the  bridge  are  approved  by  the  Secre- 

r  War  of  the  United  States  the  bridge  shall  not  be 

jnced  or  built;  and  should  any  change  be  made  in 

in  of  said  bridge  during  the  progress  of  construction 

3r  completion  such  change  shall  be  subject  to  the 

ral  of  the  Secretary  of  War  of  the  United  States. 

U  railroad  companies  desiring  to  use  the  said  bridge   ^jse  by  rau- 

lave,  and  be  entitled  to,  equal  rights  and  privileges  ro«d  companios 

passage  of  the  same  and  in  the  use  of  the  machinery 

xtures  thereof  and  all  the  approaches  thereto  under 

K)n  such  terms  as  may  be  from  time  to  time  agreed    Terms. 

between  said  railway  companies  and  the  owners  of 

ridge;  and  in  case  they  shall  not  agree  upon  the 

then,  and  in  that  case,  upon  such  terms  and  condi- 

ks  shall  be  prescribed  by  the  Secretary  of  War  of  the 

I  States  upon  hearing  the  allegations  and  proofs  of 

rties. 

.  3.  That  the  said  Saint  Lawrence  Kailway  Company .  Lights,  eta 

aaiotain,  at  its  own  expense,  such  lights  and  other 

3  on  said  bridge  as  the  United  States  Light-House 

shall  prescribe. 

.  4.  That  this  act  shall  be  null  and  void  if  actual  con-    Commenoe- 

on  of  the  bridge  herein  authorized  be  not  com- pietion?"^  ^^' 

d  within  one  year  and  completed  within  three  years 

he  date  hereof. 

.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act    Amendment, 

o  prevent  or  relieve  aU  material  obstructions  to  the  ®*®' 

ktion  of  said  river,  by  the  construction  of  said  bridge^ 

hy  expressly  reserved. 

roved,  February  9, 1893. 


P.  81.— An  act  to  amend  an  act  entitled  "An  act  to  authorize  Febroarvll.isos. 
[ding  of  a  railroad  bridge  at  Little  Rock,  Arkansas.''  Vol.  if,  p.W. 

t  enacted  by  the  Senate  and  House  of  Representatives  of 

\ited  States  of  America  in  Congress  assembled^  That 

L  seven  of  an  act  entitled  "An  act  to  authorize  the    Bridge  acroes 

ig  of  a  railroad  bridge  at  Little  Eock,  Arkansas,''  -^/V,^?"  5*^®^ 

j-ari-  j»i.j.  i_jj         j'j.  ^at  Little   Rock, 

red  March  second,  eighteen  hundred  and  ninety-one,  Ark. 
jnded  so  as  to  read  as  follows:  ^^^' ^'  p-  '"^• 

act  shall  be  null  and  void,  if  construction  on  said 
shall  not  be  commenced  on  or  before  January  first,  ^Jj,™®  Z***^  ^\ 
en  hundred  and  ninety-four,  and  completed  on  orLnded. 
January  first,  eighteen  hundred  and  ninety  six;  and 
benefits  of  this  a«t  shall  enure  and  belong  to  the 
Bock  Bridge  and  Terminal  Eailway  Company,  a  cor- 
)n  existing  under  the  laws  of  Arkansas,  its  successors 
gns :  Provided^  The  navigation  of  the  Arkansas  River    p^^,^^ 
ot  be  obstructed  by  false  work  during  the  construe-    unobsti-uoted 

'  said  bridge.  navigation. 

roved,  February  11, 1893. 
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ir^K-r  =.  -^B-     CHAP.  83.  — XT  XiTC  ••  asiborixs  die  constniction  of  a  bridge  acrom 
a.  IT  >  tei   ihtt  '.xLi'iu  JL-er.  :3.  BiVd  Cognty,  Alabama,  by  the  Montgomery ,Tiu- 


3^  (?  flt-ffTT'^  >5  fi^  ^>«4/^  aad  HouMt  of  Bepresentatives  of 
dk^  U%<*^*i  S*'£z^*  '*/  America  iu  Congress  assembled^  That 
^Mia-rncf^di*  M».HLr^:-ai«v.  TiLScaloosft  and  Memphis  Railway  Com- 
i^!i^!!S^2A::.  pacT.  a  MHr7*>rani>n  exisdng  under  the  laws  of  Alabama, 
1*1  ^J.7l2  *^Z  ^^  scrtiissc-w  and  assigns  ^,  and  is  hereby  authorized  to 
iaKMZ.-r:r  AiA.  cixiscmcc  an*!  maintain  a  bridge  across  the  Gahaba  Bivcr 

ac  a  pLKt^  suitable  to  eommeree  and  not  interfering  with 
savi^^n^Mi.  ar  a  p.iint  in  Bibb  County,  in  the  State  of  Ala- 
bama, and  CO  lay  on  or  over  said  bridge  a  track  or  tracks 
ft«  the  mone  perfect  connection  of  any  railroad  or  railroads 
chat  an^  or  shall  be  constructed  to  said  river,  on  either  or 
boch  sde$  thereof,  at  or  opposite  said  point,  under  the  limi- 
tatk^ns  and  conditions  hereinafter  provided.  That  said 
rs?s».-m<9M£  bridge  shall  not  interfere  with  the  fiee  navigation  of  siud 
MTtxaaw.  river,  and  in  case  of  any  litigation  arising  firom  any  ob- 
struction or  aUei^ed  obstruction  to  the  free  navigation  of 
said  river,  by  leason  of  the  construction  of  the  said  bridge, 
uzizgx-'rm.  the  cause  may  be  tried  t>efore  the  circuit  court  of  the  United 
States  in  and  ior  any  district  in  whose  jurisdiction  any 
portion  of  said  obstrncrion  or  bridge  may  be.  Said  bridge 
shall  l)e  constructed  to  provide  for  the  passage  of  railroad 
trains. 

Sec.  2.  That  said  bridge  shaU  be  provided  with  one  or 
more  o^ienings.  each  having  not  less  than  one  hundred  feet 
clear  channel  way  at  low  water,  and  in  addition  to  said 
openings  one  or  more  fixed  channel  spans,  if  required  by 
the  Secretary  of  War.  each  having  not  less  than  fifty  feet 
clear  channel  way:  and  ever>'  part  of  the  sui^erstructure  of 
said  bridge  shall  give  a  clear  headroom  of  not  less  than  six 
jvnn>-*.        feet  above  extreme  known  high-water  mark :  Provided^  Tliat 
mv.*^^^^^  ^^all  spans  sludl  be  so  located  as  to  aflbrd  the  greatest  pos- 
sible accommodation  to  the  river  ti-affic:  Provided  ako. 
That  if  the  physical  chanu'tcristies  of  the  locality  so  require, 
and  the  interest  of  navigation  be  not  injured  thereby,  the 
Lercth.  etc.     lengths  of  the  fixed  spans  or  the  number  of  openings  may 
Draw  opcniD-s.  be  reduicd :  Provided  aho^  That  for  any  two  adjacent  open- 
ings of  one  hundred  feet  eai'h,  one  opening  of  two  hundred 
feet  or  more  maybe  substituted,  if,  in  the  opinion  of  the 
Secretary  of  War,  the  interests  of  navigation  be  not  injured 
thereby. 
dr2w.*'^*'*°'^     Sec*  3.  That  all  draw  spans,  if  any  are  found  necessary 

and  are  required  by  the  Secretaiy  of  War,  by  this  act  shall 
be  operated  by  steam  or  other  reliable  power,  and  shall  be 
opened  promptly  ujwn  reasonable  signal  for  the  passsige  of 
boats,  excei)t  when  trains  are  passing  over  said  span  or 
spans;  but  in  no  ease  shall  unnecessary  delay  occur  in 
o])ening  said  draw  after  the  passage  of  trains,  and  also  that 
in  case  the  opening  of  a  draw  is  delayed  by  reason  of  the 
passing  of  a  train  alter  the  signal  has  been  given  from  a 
boat  rea4ly  to  ])as8  througli,  the  draw  shall  be  opened  for 
the.  passage  of  such  boat  before  another  tniin  is  allowed  to 
jiass  over  the  said  span  or  spans;  nor  shall  there  be  any 
unnecessary  delay  in  the  passage  of  trains  over  the  bridge. 


^PBec,  4.  Tliat  all  piere  shal]  lio  Imilt  an  nesirly  ae  may  lie  f '■"■ 
^^allel  witli  the  current  of  tlie  river  at  that  ntage  of  water 
-n-hicli  ia  most  important  for  imvigatioii,  and  the  bridge 
iti^elf  sball  lio  built  as  nearly  as  may  be  at  right  angles 
thereto;  and  that  riprapping  or  other  protection  for  imper- 
fect foundations  which  will  losBeu  the  requireil  water  way 
shall  not  be  pennitt«il;  and  also  that  piers  which  will  pro- 
duce cross  currents  or  bara  dangeroas  t«  navigation  shall 
not  be  toiisttiicted;  and  if  after  ronstrac'tion  any  piers  or 
actcsHory  works  are  found  to  pi-oduce  the  above-mentioned 
effects,  or  if  any  riprapping  or  other  prote(?tion  prohibited 
by  this  section,  is  found  to  exist,  the  nuisanws  shall  b« 
^ated  or  corrected  under  the  direction  of  the  Secretary 
£War  at  the  expense  of  tlie  company  or  peraon  owning, 
trolling,  or  operating  said  bridge. 

IBC,  6,  That  the  -approaches  to  said  bridge  sliall  be  so  Approache*. 
signed  and  conHtmcted  as  not  to  interfere  with  the  ft'ee 
discharge  of  said  river  in  seasons  of  flood;  and  any 
Biicroachment  on  the  high-water  cross  section  by  piers, 
solid  embankments,  or  otherwise  which  will  result  in 
unduly  accelerating  the  high-water  current  at  the  site  of 
the  bridge  shall  not  be  allowed. 

Skc.  (i.  That  any  corporation,  company,  or  persons  own-  -J.iii»  <^  »"< 
iug,  controlling,  or  operating  the  bridge,  built  under  the'"''"''' 
anthority  of  this  act,  shall  build  and  maintaiji  at  all  times 
as  accessory  work  to  such  brijlge,  such  booms,  piers,  dikes, 
^lard  fences,  and  similar  devices,  as  may  be  necessary  to 
insure  at  all  times  a  permanent  channel  for  a  sufficient 
distance  above  and  below  the  bridge  site,  and  for  the 
guiding  of  rafts,  steamboats,  and  other  water  craft  safely 
under  or  throngh  said  bridge;  and  if  at  any  time  after  the 
construction  of  the  bridge  and  its  accessory  works  the 
approaches  to  draw  openings,  clianiiel  spans,  or  raft  pas- 
sages in  said  bridge  are  found  to  be  dangerous  or  difBcult 
(if  access  by  river  traffic  the  Secretary  of  War  may,  upon 
the  recommeudatiou  of  the  Chief  of  Engineers,  United 
tjtates  Army,  order  the  corporation,  company,  or  persous 
owning,  controlling,  or  operating  said  bridge  to  construct, 
under  Lis  directions,  and  to  maintain  such  additional 
sheer  Inwrns,  dikes,  and  other  devices  as  will  obviate 
the  difficulty  mentioned,  which  additional  sheer  booms, 
dikes,  and  other  devices  shall  be  built  and  maintained  at 
their  own  expense  by  said  company  or  persous;  and  that 
s^iid  company  or  persons  shall  maintain,  at  their  own 
expense,  from  sunset  to  suurise  such  lights  and  other  sig-  Lights,  oto. 
niilB  on  said  bridge  as  may  be  required  by  the  Light-House 
■*"       1  for  the  security  of  navigation. 

3.  7.  That  thebridge  authorised  to  be  constructed  by  ^swri.ury  of 
B  act  shall  be  located  and  built  under  and  subject  to  pum.  eto"™" 
h   regulations   for  the  security  of  navigation  on   said 
iSver  »8  the  Secretary  of  War  shall  preacri  be ;  and  to  secure 
that  object  said  corjwration  shall  submit  for  his  examina-  ' 

tioii  a  design  and  drawing  of  the  bridge,  piers,  approaches,  , 

and  tK-xsessory  works,  and  a  map  of  the  loration,  giving  for  | 

^Btoace  of  one  mile  above  and  one  mile  below  tln^  proposed 
^Ktiou  the  topography  of  the  banks  of  the  river  and  the 
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Bhore  lines  at  high  and  low  water.  This  map  shall  be 
accompanied  by  another,  drawn  on  the  scale  of  one  inch 
to  two  hundred  feet,  giving  fbr  a  space  of  one-half  mite 
above  the  line  of  the  proposed  bridge  and  one-quarter  mile 
below  an  accurate  representation  of  the  bottom  of  the 
river,  by  contour  lines  five  feet  apart,  determined  by  aoca- 
rate  soundings,  and  also  showing  over  the  whole  width  of 
this  part  of  the  river  the  force  and  direction  of  the  cur- 
rents at  low  water,  at  high  water,  and  at  least  one  int»- 
mediate  stage  by  triangulated  observations  on  suitable 
floats.  The  maps  shaU  also  show  the  location  of  other 
bridges  in  the  vicinity,  and  shall  give  such  information  as 
the  Secretiury  of  War  may  require  for  a  fiill  and  satisfiie* 
tory  understanding  of  the  subject;  and  the  construction  of 
the  proposed  bridge  shall  not  be  commenced  until  the 
location  and  plans  thereof  are  approved  by  the  Secretai7 

ciumges,  0(0.  of  War. 

Seo.  8.  That  anybridgeconstructedunder  the  authority 
of  this  act  shall  be  built  under  the  general  supervision  d 
the  Secretary  of  War,  and  no  changes  or  alterations  in 
plans  shall  be  made  during  the  construction  of  said  bridge 
or  after  its  completion  unless  said. changes  or  alterations 
conform  to  the  provisions  of  this  act  and  are  authorized  by 
the  Secretary  of  War.  That  such  alterations  and  changes 
as  may  be  required  by  the  Secretary  of  War  in  said  bridsei 
so  as  to  preserve  fi*ee  and  convenient  navigation,  shall  be 
made  under  the  direction  of  the  Secretary  of  War,  at  the 
expense  of  the  company  or  persons  owning,  oontrouing,  or 
operating  siud  bridge.  That  during  original  conatmcttnii 
or  in  carrying  out  any  authorized  changes  or  repairs  of 
said  bridge,  a  navigable  channel  shall  be  jiresavedst 
the  site  of  the  bridge  at  all  times,  and  the  waterway  of 
the  river  shall  not  be  obstructed  to  a  greater  extent  fbaa 
is  absolutely  necessary,  and  such  lights  and  buoys  shall 
be  kept  on  all  coft'erdams,  piles,  and  so  fbrth,  as  may  be 
necessary  for  the  security  of  navigation. 

usebyraiiroad     Seo.  9.  That  all  railrood  companies  desiring  the  use  of 

compuuiea.        ^^^  bridge  authorized  by  this  act  shaU  have  and  be  entitied 

to  equal  rights  and  privileges  relative  to  the  passage  of 

railway  trains  or  cars  over  the  same,  and  over  the  ap* 

proaches  thereto,  upon  the  payment  of  a  reasonable  com- 

ckunpentAtion.  pensatiou  for  such  use;  and  in  case  the  owner  or  owners 
of  said  bridge  and  the  several  railroad  companies,  or  any 
one  of  them,  desiring  such  use  shall  fail  to  agree  uj^n  fto 
sum  or  sums  to  be  paid,  and  upon  rules  and  oonditaons  to 
which  each  shall  conform  in  using  said  bridge,  all  matters 
at  issue  l>etwcen  them  shall  be  decided  by  the  Secretary  of 
War  upon  a  hearing  of  the  allegations  and  proof  of  the 
I)artios:  and  equal  privileges  in  the  use  of  said  oridge  shaD 
be  gniutod  to  all  telegraph  and  telephone  eompiuiies. 

t«re ''liid  **™^*     ^^^  *  ^^*  -^^^^^  ^^®  bridge  constructed,  maintained,  and 

rouu.^     po«  ^.^^^i^^^^  under  this  act  and  according  to  its  limitations 

shall  bo  a  lawAil  structure^  and  shall  be  recognized  and 

knt>wn  as  a  iHist  route^  upon  which  also  no  higher  charge 

shall  be  made  for  the  trau$iH>rUUu>u  aver  the  same  of  the 
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mails,  the  troops,  and  the  munitions  of  war  of  the  United 
States  than  the  rate  per  mile  paid  for  the  transportation  of 
said  mails,  troops,  and  munitions  over  the  railroads  and 
public  highways  leading  to  said  bridf^e;  and  the  United 
States,  shall  have  the  right  of  way  for  i)ostal,  telegraph, 
and  telephone  purx>oses  over  said  bridge,         .  Postal   toie 

Sec.  11.  That  this  act  shall  be  null  and  void  if  actual  ^™i*^'-  ^^''■ 
construction  of  the  bridge  herein  authorized  be  not  com-  commencement 
meuced  within  one  year  and  completed  within  three  years  *"*^  completion. 
from  the  date  of  approval  thereof. 

Sec.  12.  That  the  right  to  alter,  amend,  or  repeal  this  act 
is  hereby  expressly  reserved;  and  the  right  to  require  the    Amendment, 
entire  removal  of  the  bridge  constructed  under  the  pro-  ^^^' 
visions  of  this  act,  at  the  expense  of  the  owners  thereof, 
whenever  Congress  shall  decide  that  the  public  interests 
require  it,  is  also  expressly  reservea. 

Approved,  February  11, 1893. 


CHAP.  106. — ^An  act  authorizing  Velasco  and.  Siirfside  Terminal  Fchmary  14,1893. 
Railway  Company  to  construct  a  bridge  across  the  Galveston  and    ^  "^- '-' '^'  P-  *^^' 
Brazos  Canal. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembkdj  That 
the  Velasco  and  Surfside  Eailway  Company,  a  corporation  suTf^Ltc^Ka^Y 
chartered  under  the  laws  of  the  State  of  Texas,  is  hereby  Way"  romimnv 
authorized  and  empowered  to  erect,  construct,  maintain,  ^^j*a^ou"ami  ijnl 
and  operate  a  bridge  over  and  across  the  Galveston  and  zoscanai,  Texas. 
Brazos  Gan^,  in  Brazoria  Gounty,  Texas.     Said  bridge 
shall  be  constructed  to  provide  for  the  passage  of  railway  KaUway  bridge. 
trains  on  and  over  a  doubte  or  single  track,  as  said  Velasco 
and  Surfside  Railway  Gompany  may  elect. 

Sec.  2.  That  said  bridge  shall  be  constructed  with  a      ^*^' 
draw  or  turn  of  suflScient  capacity  to  afford  free  passage  to    p^^p^^* 
such  vessels  and  boats  as  navigate  said  channel:  Provided^    o^^^"'^'  dp 
That  said  bridge  shall  be  opened  promptly  upon  reasona-      p®°*°s    *^- 
able  signal  for  the  passage  of  boats  and  other  water  craft, 
except  when  trains  are  passing  over  the  draw  or  turn ;  but 
in  no  case  shall  unnecessary  delay  occur  in  opening  the 
draw  or  turn  after*  the  passage  of  trains  or  at  any  other 
time;  and  the  said  Velasco  and  Surfside  Eailway  Gompany 
shall  jnaintain  at  its  own  expense,  from  sunset  to  sunrise,    Lights,  etc. 
such  lights  or  other  signals  on  said  bridge  as  the  United 
States  Light-House  Board  shall  prescribe.    And  no  bridge 
shall  be  erected  and  maintained  under  the  authority  of  tlvis 
act  which  shall  at  any  time  substantially  or  materially  ob-      Free  naviga- 
struct  the  free  navigation  of  said  canal ;  and  if  any  bridge    *^**°- 
erected  under  such  authority  shall,  in  the  opinion  of  the  Sec- 
retary of  War,  obstruct  such  navigation,  he  is  hereby  author- 
ized to  cause  such  change  or  alteration  of  such  bridge  to  be 
made  as  will  effectually  obviate  such  obstruction,  and  all 
such  alteration  shall  be  made  and  such  obstructions  be  re- 
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movod  At  t.lie  e.x]>eiiRe  of  the  owner  of  said  bridge.    And  in 
ra^*  of  any  (»bstmctdon,  or  alleged  obstruction,  to  the  na\i- 

LitMrmion.  patiou  of  said  ranaJ  cumsed,  or  alleged  tobeeaused,  by  sjiid 
brill  jn\  the  case  may  be  brought  in  the  circuit  court  of  the 
Vuiu*d  StAtes  in  which  any  ix)rHon  of  said  obstruction  or 

r.xintni  iiiw  l*"<^ti'**  >^»y  ^^^wsated:  Frorided  further.  That  nothing  in 

iunu(^!'u^\^*  iliis  act  shall  be  so  construed  as  to  repeal  or  modify  any  of 

the  })rovisious  of  law  now  existing  in  reference  to  the  pro- 

rw  h\  .nbri  leK'tion  of  navigation  of  rivers,  or  to  exempt  this  bridge 

onupuufM.      ^^jjj  ^jj^  ojierations  of  the  same.    That  all  railroad  compa- 
nies ilesiriug  the  use  of  any  bridge  constructed  under  this 
act  sh.ill  have  and  be  entitled  to  equal  rights  and  privi- 
leges relative  to  the  passage  of  railway  trains  or  cars  over 
^^,    ^         the  same  and  over  the  approches  thereto  uxx>n  payment  of 

tiui^™''^'^*^a  resonable  compensation  for  such  use;  and  in  case  the 
owner  or  owners  of  said  bridge  and  the  several  railroad 
com]>anies,  or  any  one  of  them,  desiring  such  use  shall  M 
to  agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rules 
and  conditions  to  which  each  shall  conform  in  using  said 
bridge,  all  matters  at  issue  between  them  shall  be  decided 
by  the  Secretary  of  War  upon  a  hearing  of  the  allegations 
and  proofs  of  the  parties. 
w«?ur«^JJtive  ^^c.  3.  That*  any  bridge  authorised  to  be  constructed 
plant,  etc.  uudcr  this  uct  sliall  be  located  and  built  under  and  subject 
to  such  regulations  for  the  security  of  said  canal  as  the 
Secretary  of  War  shall  prescribe;  and  to  secure  that  objeet 
the  said  corporation  shall,  at  least  two  months  previous  to 
the  commencement  of  the  construction  of  said  bridge,  sab- 
mit  to  the  Secretary  of  War  for  his  exanunation  and  ap- 
proval a  design  and  drawing  of  the  bridge  and  a  map  of 
the  location,  giving  such  information  as  may  be  neeessaiy 
to  enable  the  Secretary  of  War  to  judge  of  the  proper  loca- 
tion of  said  bridge,  and  shall  furnish  such  information  as 
may  be  required  for  a  full  and  satisfactory  understanding 
of  the  subject;  and  until  such  plan  and  location  of  the 
bridge  are  approved  by  the  Secretary  of  War  the  bridge 

choiiKes.        siiall  not  be  built;  and  should  any  change  be  made  in  the 

phm  of  said  bridge  during  the  progress  of  construction, 

such  change  sliall  be  subject  to  the  approval  of  ttie  Secre- 

tary  of  ^Var. 

^^Ameudment.     gj^^,  4   r^jat  the  right  to  alter,  amend,  or  repeal  this  act 

is  hereby  expressly  rcserve^l,  and  the  right  to  require  Miy 
changes  in  said  structure,  or  its  entfre  removal,  at  the 
expense  of  the  owners  thereof,  whenever  Congress  shall 
decide  that  the  public  interest  requires  it,  is  also  expressly 
reserved. 

..,Ji,r  "iJd'*  'lorn.     ^^^:  ^'  ^^*^^  ^^"*  ''^^  *^**^"  ^  ^^'^^  »°*  ^<>id  if  actual  con- 
pictiuu.  struction  of  the  bridge  herein  authorized  be  not  commenced 

within  one  year  and  completed  within  three  years  from  the 
passage  of  this  act. 

Approved,  February  14,  1893. 
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CHAP.  107. — ^An  act  to  authorize  tlie  construction  of  a  bridge  across  Febmnry  14, 1893. 
the  Saint  Marys  River,  between  the  States  of  Florida  and  Georgia.        Vol.  27,  p.  i47. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled^  That  an?''1vn?u?il[ar 
the  Florida  Central  and  Peninsular  Eailroad  Company,  a  Kaiiroad     com- 
corporation  existing  under  the  laws  of  the  State  of  Florida,  ^^.X^^^nla* 
and  the  Florida  Northern  Railroad  Company,  of  Georgia,  a  j^a*^    S^^^^ 
corporation  existing  under  the  laws  of  the  State  of  G  eorgia,  Sia?y/  fe^i  v  e  r* 
or  their  successors  or  assigns,  be,  and  hereby  are,  author-  jJi^ri^f  **  *°^ 
ized  to  construct  and  maintain  a  bridge  for  railroad  and 
other  purposes  over  and  across  the  Saint  Marys  River, 
between  the  States  of  Georgia  and  Florida,  on  the  line  of 
their  'railroad,  from  Harts  Road,  in  the  State  of  Florida, 
to  Savannah,  in  the  State  of  Georgia,  and  at  such  precise 
point  on  said  river  as  may  be  fixed  or  approved  by  the 
Secretary  of  War. 

Sec.  2.  That  said  bridge  shall  be  constructed  for  the  on^'^'LlfS'  ^Sft 
passage  of  railroad  trains,  and,  at  the  option  of  the  corpo-  bridge. 
ration  by  which  it  may  be  built,  for  the  transit  of  foot  pas- 
sengers, animals,  wagons,  and  vehicles  of  all  kinds,  for 
such  reasonable  rates  of  toll  as  may  be  approved  from  time    ^®^' 
to  time  by  the  Secretary  of  War. 

Sec.  3.  That  said  bridge,  when  built  and  constructed  tnr^'^Ind  "^^S 
under  this  act,  and  according  to  the  terms  and  limitations  roate. 
thereof,  shall  be  a  lawful  structure,  and  gliall  be  recognized 
and  known  as  a  i)ost  route,  upon  which  no  higher  charge 
shall  be  made  for  the  transmission  of  mails,  troops,  and 
inanitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  over  the  railroad  leading  to  said  bridge;  and  said 
bridge  shall  enjoy  the  rights  and  privileges  of  other  post 
routes  of  the  United  States,  and  the  United  States  shall 
have  a  right  of  way  for  postal  telegraph  over  and  across  ^^^^  telegraph. 
said  bridge. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  ^JJ^jJ^^^j'^* 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and 
privileges  relative  to  the  passage  of  railway  trains  or  cars 
over  the  same,  and  over  the  approaches  thereto,  upon  the  compcn»atioB. 
payment  of  reasonable  compensation  for  such  use;  and  in 
case  the  owner  or  owners  of  said  bridge,  and  the  several 
railroad  companies,  or  any  one  of  them,  desiring  such  use 
shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid  as  such 
comx>en8ati6n,  or  upon  rules  and  conditions  to  which  each 
shall  conform  in  using  said  bridge,  all  matters  so  at  issue 
between  them  shall  be  decided  by  the  Secretary  of  War 
ax>on  a  hearing  of  the  allegations  and  proofs  of  the  parties,    secrrtarj    of 

Sec.  5.  That  said  bridge  shall  be  constructed  and-built  ^'"'^  to  approre 
without  interference  with  the  security  and  convenience  of 
the  navigation  of  said  river  beyond  what  is  necessary  to 
carry  into  effect  the  rights  and  privileges  hereby  granted; 
and,  in  order  to  secure  that  object,  the  said  corporation 
shall,^  before  commencing  the  construction  of  said  bridge, 
submit  to  the  Secretary  of  War  a  plan  an<l  drawings  of 
the  bridge,  and  a  map  of  the  river  and  shores  for  a  dis- 
tance of  a  mile  above  and  a  mile  below  the  proposed  loca- 
tion, together  with  all  information  touching  said  bridge,  its 
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approaches,  and  the  river  which  said  officer  may  deem 
requisite;  and  it  shall  be  the  duty  of  the  Secretary  of  War, 
upon  being  satisfied  that  a  bridge  upon  such  plan  and  locus 
will  conform  to  the  conditions  of  this  act,  to  notify  said 
corporations  that  he  approves  the  same;  whereupon,  and 
not  sooner^  said  corporations  may  proceed  to  the  erectioD 
of  sai4  bndge,  conforming  strictly  to  the  approved  plan 
changM.       a<nd  location;  and  likewise  any  change  in  the  plan  of  the 
bridge  or  accessory  works  during  the  progress  of  the  work 
thereon  shall  be  subject  to  the  approval  of  the  Secretary  of 
provito.         War:  Providedj  That  if  said  bridge  shall  be  constructed 
Opening  draw  US  a  drawbridge,  the  draw  shall  be  opened  promptly  upon 
reasonable  signal  for  the  passage  of  boats,  and  said  corpo- 
ration shsJl  miaintain  at  its  own  expense,  from  suiiset  to 
Lights,  etc.     suurisc,  such  lights  Or  other  signals  on  said  bridge  as  the 

Light-House  Board  shall  prescribe. 

Amendment,     seo.  6.  .That  Gougress  shall  have  power  at  any  time  to 

ProoSMo,         alter,  amend,  or  repeal  this  act:  ProDtdeA^  That  nothing  in 

nofaffwtwL^^'  this  act  Shall  be  so  construed  as  to  repeal  or  modify  any 

of  the  provisions  of  law  now  existing  in  referenpe  to  the 

Erotection  of  the  navigation  of  rivers,  or  to  exempt  this 
ridge  from  the  operation  of  the  same. 
Commen  oe-     Seg.  7.  That  this  act  Shall  be  null  and  void  if  actual  con- 
•Son.      *^^'  struction  of  said  bridge  be  not  commeneed  within  one  year 
and  completed  within  three  years  from  the  date  of  this  aet 

Approved,  February  14, 1893. 


FebrnjurTi4,i808.    CHAP.  lOS.^An  sot  to  authorise  the  Homeitead  and  Pittolmig 
Vol.  27,  p.  448.   Bridtfe  Company  to  oonstraot  a  bridge  over  the  Ifonongahela  V^rm 
fromTittsbuTg  to  Homestead. 

m 

•* 

'Be  it  enticted  by  the  Semite  and  Hous^  of  BepreBentativm 
-EomeMttoAmd  of  the  United  States  of  America  in  Congress  oisembled*  TbsA 
oimX*^m1?y  «  Shall  be  lawful  for  the  Homestead  and  Pittaburg  Bridge 
hSS*^*M?OT°*^it  ^o°iP^^y>  *  corporation  organized  under  the  laws  of  the 
Pittsbnrgi  Pa.  *  Commonwealth  of  Pennsylvania,  to  construct  and  main- 
tain a  bridge,  and  approaches  thereto,  over  the  Mononsa- 
hela  Eiver  from  a  point  in  the  city  of  Fittsburg  to  a  point 
in  the  borough  of  Homestead,  in  the  county  of  Allegneny, 
Bidiwav, wagon,     Seg.  2.  That  Said  bridge  may  be  constructed  to  provide 
©tc..  bridge.       ^^j,  ^^le  passagc  of  railway  trains,  street  cars,  wagon  road% 

and  vehicles  of  all  kinds,  for  the  transit  of  animals,  foot 
passengers,  and  all  kinds  of  commerce,  travel,  or  oommuni- 
Tolls.  cation,  aud  said  corporation  may  charge  and  receive  rea- 

sonable tolls  therefor,  subject  to  the  approval  of  the  Secre- 
tary of  War. 
Lawfw  Btruo-     Seo.  3.  That  any  bridge  built  under  this  act  and  subject 
u^^  an    poB  ^  j.^g  limitations  sliall  be  a  lawful  structure,  and  shall  be 
recognized  and  known  as  a  post  route,  and  it  shall  eiyoy 
the  rights  and  privileges  of  other  post  roads  in  the  United 
Jjjt^.         States :  Provided^  That  the  United  States  may  construct  a 
graph.       ^  ^'  postal  telegraph  over  said  bridge  without  charge  therefor. 

Sec.  4.  That  said  bridge  shall  be  built  and  located  under 
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and  subject  to  such  regulations  for  the  security  of  naviga- 
tion of  said  river  as  the  Secretary  of  War  shall  prescribe; 
and  to  secure  that  object,  the  said  corporation  shall  sub- 
mit to  the  Se^jretary  of  War,  for  his  examination  and  ap-  seorotaTy  of 
proval,  a  design  and  drawings  of  the  said  bridge  and  a  map  J^ilnH^eto.^*^'""^* 
of  the  proposed  location,  giving,  for  the  space  of  one  mile 
above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river  and  the  shore  lines  at 
high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent at  all  stages,  and  the  soundings,  accurately  showing 
the  bed  of  the  stream,  the  location  of  any  other  bridge 
or  bridges,  and  shall  furnish  such  other  information  as  may 
be  required  for  a  fiill  and  satisfactory  understanding  of  the 
subject,  and  until  the  plan  and  locaticm  of  said  bridge  have 
been  approved  by  the  Sacretary  of  War,  the  bridge  shall 
not  be  commenced  or  built. 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of   rse  by  railroad 
any  bi-idge  constructed  under  this  act  shall  have  and  i)^ ^***"i*^^*^- 
entitled  to  equal  rights  and  privileges  relative  to  the  pas- 
sage of  railway  trains  or  cars  over  the  same  and  over  the 
approaches  thereto,  upon  payment  of  reasonable  compensa-    compensation. 
tion  for  such  use;  and  in  case  the  owner  or  owners  of  said 
bridge  and  the  several  railroad  companies,  or  any  of  them, 
desiring  such  use  shall  fail  to  agree  upon  the  sum  or  sums 
to  be  paid,  and  upon  rules  and  conditions  to  which  each 
shall  conform  in  using  said  bridge,  all  matters   at  issue 
between  them  shall  be  decided  by  the  Secretary  of  W^ar 
upon  a  hearing  of  the  allegations  and  proof  of  the  parties. 

Sec.  6.  That  said  bridge  herein  -  authorized  to  be  con-    ^j^^g  ^  ^^. 
stnicted  shall  be  so  kept  and  managed  at  all  times  as  to  gation. 
afford  proper  means  and  ways  for  the  passage  of  vessels, 
barges,  or  rafts,  both  by  day  and  by  night,  and  there 
shall  be  displayed  on  said  bridge,  by  the  owners  thereof, 
*from  sunset  to  sunrise,  such  lights  or  other  signals  as  the    Ligiita,  etc. 
Light-House  Board  may  prescribe;  and  such  changes  shall    changes. 
be  made  from  time  to  time  in  the  structure  of  said  bridge 
as  the  Secretary  of  War  may  direct,  at  the  expense  of  said 
bridge  company,  in  order  the  more  effectually  to  preserve 
the  free  navigation  of  said  river. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  ^j^™®"*^*"®**** 
is  hereby  expressly  reserved,  and  the  right  to  require  any  ^ 
changes  in  said  structure  or  its  entire   removal  at  the 
expense  of  the  owners  thereof,  or  the  corporation  or  per- 
sons controlling  the  same,  whenever  public  in  terest  requires 
it,  is  also  reserved. 

Sec.  8.  That  this  act  shall  be  null  and  void  if  actual    Commenoe. 
construction  of  the  bridge  herein  authorized  be  not  com-  pieuon?"*^  ^^' 
menced  within  one  year  and  completed  within  three  years 
from  .the  date  hereof. 

Approved,  February  14, 1893. 
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Felimanr  15,1893.     CHAP.  116.— An  act  to  amend  an  act  entitled  "An  act  for  the  con- 
Vol.  27,  p.  -i&S.    gtniction  of  a  railroad  and  Tirairon  bridge  across  the  Mississippi  Kiyer 
at  South  Saint  Fanl,  Minnesota/'  approved  April  twenty-sixtht  eight- 
een hnndreil  and  ninety. 

Be  it  enacted  by  the  Senai^i  and  House  of  Representatives 

MU8i8??n  \^w-^f^^  United  States  of  America  in  Congress  assetnhledj  That 

«r**at^'s(m\h  St  the  act  entitled  "An  act  for  the  construction  of  a  railroad 

^  voL^orpp.  69.  *"^  wagon  bridge  across  the  ^Mississippi  Biver  at  Soath 

78^  *  Y     '      Saint  Paul,  Minnesota,"  approved  April  twenty-sixth,  eight- 

vtti.2  ,  p.  .     ^^^  hundred  and  ninety,  and  amended  by  an  act  approved 

February  twenty-fourth,  eighteen  hundred  and  ninety-one, 

and  also  by  an  act  approved  February  fifteen,  eighteen 

hundred  and  ninety-two,  be,  and  the  same  is  hereby,  for- 

Tim®  Jot  con'  ther  amended  by  extending  the  time  within  which  the  con- 

tuud^.  ^^'  *^^  8t ruction  of  said  bridge  shall  bQ  commenced  to  one  year 

from  the  date  of  the  approval  of  this  act,  and  by  extending 
the  time  within  which  said  bridge  shall  be  completed  to 
three  years  Irom  the  same  date. 
Approved,  February  16, 1893. 


Febriuir^l5,l893.     CHAP.  118.— An  act  to  authori;se  the  Chcsapealce  and  Ohio  Rail- 
Vol.2<,p.45fl.    ^ji^y  (joinpany  to  reiiijw  iU  railroad  brid||^  across  the  Big  Bandy  River, 
"  upon  such  pluns  and  location  as  may  be  approved  by  the  Secretary  of 

War. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives  of 

cheB«pe«ke/^e  UuHed  Stati's  of  America  in  Congress  assemblodj  That 

way  ^couipnny  the  Chesapcakc  and  Ohio  Railway  Company,  a  corporation 

may  renew  brid|o  organized  uudcr  the  laws  of  the  States  of  Virginia  and  West 

Kiver^vtva?  ^  Virginia,  and  now  existing  tlierein,  be,  and  it  ib  hereby, 

authorized  to  renew  and  operate  its  railroad  bridge  across 
the  Big  Sandy  liiver  near  the  site  of  its  present  bridge, 
upon  such  location  and  plans  as  may  be  approved  by  flia 
Provito.         Secretary  of  War:  Provided,  hoicever,  That  the  said  bridge 
secrutary  ofsliali  be  SO  constructcd  as  to  cause  the  least  obstruction  to 
phmV^tc?*^*^*'^*'  ^^^  navigation  of  the  said  river,  and  upon  plans  to  be  ap- 
proved by  the  Secretary  of  War. 
^^^«"*^"»<'"^'     kSeo.  2.  That  the  right  to  alter  or  repeal  this  act  is  hereby 
expressly  reserved. 
Approved,  February  15, 1893, 


Fciirnary  15,1803.     CHAP.  121.— An  act  authorizing  the  constmction  of  a  bridge  over 
-12LHZiiIii5Zi- the  Mononguhela  Kiver  at  West  EUzabeth,  in  the  SUte  of  Pemu^l- 


vauia. 


Be  it  enacted  by  the  Senate  a/nd  House  of  Representativei 
Brid*efl!nf^n^^*^^''^  L^wiVrrf  Stdieit  of  America  in  Congress  assembledj.ThsA 
niav^^ri(il!"^Mo- the  West  Elizabeth  Bridge  Company,  a  corporation  duly 
nou^ahtiuiiiver,  organized  under  the  laws  of  the  Commonwealth  of  Penn- 
sylvania, its  sueeessors  and  assigns,  be,  and   they  are 
hereby,  authorized  and  ein]>()wered  to  construet,  maintain, 
and  operate  a  brid«»'e  ov(»r  the  Monongahela  liiver  between 
a  point  at  or  near  the  foot  of  Plum  street,  in  the  borough 
of  Elizabeth,  to  a  X)oiut  iy  the  borough  t)f  West  Elizabeth| 
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on  the  opposite  side  of  the  said  Monougahela  Kiver,  all 
within  the  county  of  Allegheny  and  State  of  Pennsylvania. 
That  said  West  Elizabeth  Bridge  Company  shall  not  com- 
mence the  construction  of  its  bridge,  bridge  piers,  abut- 
ments, causeway,  and  othcft*  works  over  or  in  said  Monon- 
gahela  Kiver  until  the  location  and  plan  of  the  same  shall 
have  been  submitted  to  and  approved  by  the  Secretary  of 
War. 

Sec.  2.  That  any  act  of  Congress  or  part  of  an  act  incon-  law^^^" 'cJaid  °* 
sistent  herewith,  so  far  as  it  aflTects  the  same,  is  hereby  *^*  '^^^ 
rei>ealed. 

Seo.  3.  That  any  bridge  authorized  to  be  constructed  ^^^^**^^^J 
under  this  act  shall  be  built  and  located  under  and  subject  plans,  eto. 
to  such  regulations  for  the  security  of  the  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure 
that  object  the  said  company  or  corporation  shall  submit 
to  the  Secretary  of  War,  lor  his  examination  and  approval, 
a  design  and  drawing  of  the  bridge  and  a  map  of  the  loca- 
tion, giving,  for  the  space  of  one-half  mile  above  and  one- 
half  mile  below  thfi  proposed  location,  the  high  and  low 
water  lines  upon  the  banks  of  the  river,  the  direction  and 
strength  of  the  currents  at  low  and  at  high  water,  with  the 
soundings,  accurately  showing  the  bed  of  the  stream  and 
the  location  of  any  other  bridge  or  bridges,  such  map  to  be 
sufficiently  in  detail  to  enable  the  Secretary  of  War  to 
judge  of  the  proper  location  of  said  bridge,  and  shall  fur- 
nish such  other  information  as  may  be  required  for  a  full 
and  satisfactory  understanding  of  the  subject;  and  until 
the  said  plan  and  location  of  the  bridge  are  approved  by 
the  Secretary  of  War  the  bridge  shall  not  be  commenced 
or  built;  and  should  any  change  be  made  in  the  plans  of  change. 
said  bridge  during  the  progress  of  its  construction  such 
changes  shall  be  subject  to  the  approval  of  the  Secretary 
of  War. 

Sec,  4.  That  said  bridge  herein  authorized  to  be  con- ^j^*d8*o°*^«»- 
stmcted  shall  be  so  kept  and  managed  at  all  times  as  to 
afford  proper  me^ns  and  ways  for  the  passage  of  vessels, 
barges,  or  rafts,  both  by  day  and  by  night,  and  there  shall 
be  displayed  on  said  bridge  by  the  owners  thereof,  from 
sunset  to  sunrise,  such  lights  or  other  signals  as  the  Light-  ^igbta,  eto. 
House  Board  may  prescribe;  and  such  changes  shall  be 
made  from  time  to  time  in  the  structure  of  said  bridge  as 
the  Secretary  of  War  may  direct,  at  the  expense  of  said 
bridge  company,  in  order  the  more  effectually  to  preserve 
the  free  navigation  of  said  river. 

Sec,  5.  That  this  act  shall  be  nuU  and  void  if  actual  con-  n,Sit™^d  "com- 
Htmction  of  the  bridge  herein  authorized  be  not  commenced  pietion. 
within  one  year  and  completed  within  three  years  from  the 
date  hereof. 

Seo.  6.  That  the  right  to  alter,  amend,  or  repeal  this  acte^'°®°^"*^'**» 
is  hereby  expressly  reserved. 

Approved,  February  15, 1893. 


afpraved  SoptaBilMr 

«%Uif -oli^  wd  in 
the  BMumqr  preimbed  by  mM  ft|  — e^y : 

Farckaacs.      BOABD  OF  QUXXAXCB  AXD  FOBUFVOAXIOH:  TbOttble 

the  Bottid  to  safai  all  iiecdfld  aad  prapor  pn«hve9|  «x- 
perimentA,  and  taals  to  aaeatate,  win  a  Hew  to  thdr  utBr 
izatkm  by  the  Government,  the  most  elTecUve  gonSi  aaali 
arms,  cartridges,  piojeetilee,  foaee,  ezpUcivee^  torpiMloeBi 
armor  plates,  apd  other  implementB,  imd  engines  of  wari 
and  to  pnrehase  or  cause  to  be  mannJEMtared,  nnder  anthor- 
ity  of  the  Secretary  of  War,  saeh  giiim»  carriages,  Armor 
plates,  and  other  war  materials  and  articles  as  may,  in  tlM 
jadgment  of  the  Boards  be  necessary  in  the  proper  dis- 
Vols  p. 439.  charge  of  the  duty  devolved  npon  it  by  tiie  act  approved 
September  tweuty-seeond,  eighteen  hundred  and  eighty* 
eight;  to  pay  the  salaries  of  the  civilian  members  of  the 
Boartl  of  Ordnance  and  Fortification,  and  for  the  neoessaiy 
traveling  expenses  of  said  membera  when  travding  on 
duty ;  for  payment  of  the  necessary  expenses  of  the  Board, 
inclading  a  per  diem  allowance  to  each  ofiSoer  detailed  to 
serve  thereon,  when  employed  on  duty  away  from  his  pa^ 
maneiit  station,  of  two  dollars  and  fifty  cente  a  day;  and 
for  the  test  of  cxi>erimeDtal  guns  and  cwriages  procored 
in  accordance  with  the  recommendations  of  the  Beard  of 
Ordnance  and  Fortification,  one  hundred  and  twenty-flVB 
thousand  dollars; 
NlT^^Mniior  to  Provided^  That  hereafter  no  person  shall  be  a  memberof 
^vic^^c'^hl*  ^^  serve  on  said  Board  who  has  been  or  is  in  any  manner 
fm  j^MnL "      interested  in  any  iuveutiou,  device,  or  patent  whkJii  or  anf * 
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thing  similar  to  which,  has  been  considered  or  may  be  con- 
sidered by  or  come  before  said  Board  for  test  or  adoption; 
or  who  is  connected  with  or  in  the  employ  of  any  manufac- 
turer who  has  or  shall  have  contracts  with  the  United 
States  for  any  ordnance  materials. 

That  all  material  purchased  under  the  foregoing  provi-    purchasen    to 
sions  of  this  act  shall  be  of  Americau  manufacture,  except  J|fai?ufa^ture^*^*" 
iu  cases  when^  in  the  judgment  of  the  Secretary  of  War,  it    Exception.* 
is  to  the  manifest  interest  of  the  United  States  to  make 
purchases  in  limited   quantities  abroad,  which  material 
shall  be  admitted  free  of  duty. 

Approved,  February  18, 1893. 


CHAP.  140. — ^An  act  to  anthorize  the  Union  Railroad  Company  to  iTebrnaryis.ises. 
construct  and  maintain  a  bridge  across  the  Monongahela  River.  Vol.  27,  p.  462. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  a^sembledj  That 
the  Union  Eailroad  Company,  a  corporation  existing  under    union  Railroad 

'  UoniDJinv     111  ft  V 

the  laws  of  the  State  of  Pennsylvania,  is  hereby  authorized  bridge  Monougi 
to  construct,  maintain,  and  operate  a  railroad  bridge  across  **®^*  ^^^*'''  ^•• 
the  MonongahelaEiver, between  a  i)oint  in  Mifflin  Township 
and  a  point  opposite  iu  Wilkins  Township/in  Allegheny 
County,  State  of  Pennsylvania;  and  said  bridge,  when  built 
in  accordance  with  the  requirements  of  this  act,  shall  be  a    Legal  stnio- 
legal  structure,  and  may  be  used  for  railroad  and  highway  ^"^®- 
purposes. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this 
act  shall  not  be  in  any  case  of  less  elevation  than  fifty-four  Height,  etc. 
feet  from  the  level  of  the  water  at  pool  fall  in  said  river  to 
the  bottom  chord  of  the  bridge,  nor  shall  the  main  span  be 
of  less  than  three  hundred  and  fifty  feet  in  length  in  the 
clear,  and  the  piers  of  the  bridge  shall  be  parallel  with 
the  current  of  the  river,  and  the  main  span  shall  be  over 
the  main  channel  of  the  river  at  ordinary  water. 

Sec.  3.  That  to  secure  a  compliance  with  the  conditions  ^  pI""*.  .«*»-  ^ 
of  this  act  the  company,  previous  to  commencing  the  con-  secretary   of 
struction  of  the  bridge,  shall  submit  to  the  Secretary  of  War  W"- 
a  plan  of  the  bridge  and  the  location  of  its  piers,  with  a 
detailed  map  of  the  river  at  the  proposed  site  of  the  bridge 
and  for  a  distance  of  three-fourths  of  a  mile  above  and  be- 
low the  site,  exhibiting  the  depths  and  currents  at  all  points 
of  the  same  and  the  location  of  any  other  bridge  or  bridges, 
together  with  all  other  information  touching  said  bridge  and 
river  as  may  be  deemed  requisite  by  the  Secretary  of  War 
to  determine  whether  the  «aid  bridge  when  built  will  ex)n- 
foiin  to  the  provisions  of  this  act  and  cause  no  serious  ob- 
struction to  the  navigation  of  the  river  or  injuriously  affect 
the  flow  of  water. 

Sec.  4.  That  the  Secretary  of  War  is  hereby  authorized  wa7  u!*;Upruvi 
and  directed,  upon  receiving  said  plan  and  map,  and  upon  i»iana,  et<j. 
being  satisfied  that  a  bridge  built  on  such  plan  and  at  said 
locality  will  conform  to  the  provisions  of  this  act  and  cause 
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no  serious  obstraction  to  the  navigation  of  the  river  or  iiyii- 
riously  affect  the  flow  of  water,  to  notify  the  said  company 
that  he  approves  the  Bame,  and  apon  receiving  such  notifi- 
cation the  said  company  may  pixxseed  to  the  erection  of  said 
bridge,  conforming  strictly  to  the  approved  plan  and  loca- 
tion.   But  until  tiie  Sectary  of  War  shall  approve  the 
;plan  apd  location  of  the  said  bridge,  and  notiQr  the  said 
company  of  the  same  in  writing,  the  bridge  shall  not  be 
built  or  commenced ;  and  should  any  change  be  made  in  the 
plan  of  the  bridge  during  the  progress  of  tihe  work  therecm 
chuigM.       suchcliange  shsdl  be  subject  likewise  to  the  approval  of  the 
Secretary  of  War. 
^Bauroaid.  w^^    gjgo.  6.  Tliat  Said  bridge  shall  be  constructed  to  provide 
bridge.  for  the  passage  of  railroad  trains,  and,  at  the  option  of  the 

corporation  by  which  it  may  be  builti  may  be  used  finr  the 
passaj^  of  wagons  and' vehicles  of  all  kindSy  Ibr  the  transit 
of  anmials.  and  for  fbot  passengers,  ibr  such  reaaonabb 
Toiii.  rates  of  toll  as  may  be  approved  tcom  time  to  time  by  the 

Secretary  of  War. 

-^^m^  ^^^  ^^^*  ^*  ^"^^  ^  railroad  companies  desirioff  the  use  of 
any  bridge  constructed  under  tfds  act  diall  have  and  he 
entitied  to  equal  riffhts  anil  privilegeitf  rebtive  to  the  pas- 
sage of  nulway  trams  or  cars  over  tihe  same,  and  over  the 

compeii8«ttoB.  approaches  thereto,  upon  payment  of  reasonable  compensa- 
tion  for  such  use;  and  in  case  the  owner  or  owners  of  said 
bridge  and  the  several  railroad  companies,  or  any  one  of 
them,  desiring  such  use  shall  tBi&  to  agree  upon  the  sum  or 
sums  tf>  be  paid,^  and  upon  tlie  rules  and  conditions  to 
which  each  shall  conform  in  using  said  bridge,  all  mattan 
at  issue  between  them  shall  be  difoided  by  t&  Secretaiy  of 
War  upon  a  hearing  of  tlie  aUegations  and  proof  cMf  the  pa^ 
ties. 
ga^^n  ^  "^""^  B^^-  '^-  That  said  bridge  herein  authoriaed  to  be  eon- 
structed  shall  be  so  kept  and  managed  at  all  times  as  to 
afford  proper  means  and  ways  for  the  passage  of  vesaek, 
barges,  or  rafts,  both  by  day  and  by  night;  and  there  shall 
be  displayed  on  said  bridge  by  the  owners  thereot^fNua 

Lighti,  eto.  sunset  to  sunrise,  such  lights  or  other  signals  as  the  Lisht- 
House  Board  may  prescribe;  and  such  chap^es  shall  be 
made  from  time  to  time  in  the  structure  of  said  bridge  as 
the  Secretary  of  War  may  direct,  at  the  expense  of  the 
said  company,  in  order  the  more  effectually  to  preserve  the 
free  navigation  of  said  river. 

niSit"li2d*'5jSmi     ^^^'  ^'  ^*^**  *^^®  ^^  ®^^^^  ^  ^^  *^*  ^^^^  unless  tiie 
pietiou?"    ^^"^'  coustruction  of  said  bridge  shall  be  commenced  within  <Hie 

year  and  completed  within  three  years  firom  the  passage  of 
this  act. 
^^mendment.     8^0.  9.  That  GongTcss  Shall  have  power  at  any  time  to 
alter,  amend,  or  repeal  this  act. 
Approved,  February  18, 1893. 
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^ ^  153. — An  act  j^anting  certain  rights  and  privileges  to  the  February 23, I8ft3. 

oommissioners  of  waterworks  in  the  city  of  Erie,  Pennsylvania.  Vol.  27.  p.  472. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That 
the  cominissioners  of  waterworks  Id  the  city  of  Erie,  State    Brift,Pa. 
of  Pennsylvania,  be,  and  they  are  hereby,  granted  the  right 
to  lay,  extend,  and  m^kintain  their  intake  pipe  from  their  i^*yj"y  ^**" 
present  pumping  station  at  the  foot  of  Chestnut  street,  at  JSSe^t^und.^^ 
Erie,  Pennsylvania,  across  the  Bay  of  Presque  Isle  to  the 
peninsida,  thence  across  the  land  belonging  tx)  the  United 
States  on  the  peninsula  to  the  shore  of  Lake  Erie,  thence 
into  the  lake  as  far  as  may  be  advisable  to  secure  pure   Landt. 
water,  together  with  the  use  of  such  land  on  the  peninsula 
as  may  be  needed  for  the  proper  laying,  protection,  and 
maintaining  the  pipe  and  the  erection  of  all  buildings  nec- 
essary for  the  construction,  care,  and  supervision  of  the 
work,  and  for  maintaining  the  same. 

Also  the  use  of  such  land  belonging  to  the  United  States    tr«e  for  roadi 
as  may  be  required  for  a  road,  or  roads,  to  and  from  the  cr»nt«d. 
main  land  to  place  of  crossing;  all  according  to  such  plans 
and  si>ecifications  as  may  be  approved  by  the  Secretary  of 
War,  and  such  plans  shall  be  executed  under  his  direction 
and  supervision. 

Sec.  2.  The  right  to  alter,  amend  or  repeal  this  act  is   Amendment, 
hereby  reserved.     •  *  * 

Approved,  February  23, 1893. 


156. — An  act  to  amend  ^'An  act  making  appropriations  for    Febmary  24, 
the  construotion,  repair,  and  preservation  of  certain  puhlic  works  on  1893. 
rivers  and  harhors,  and  for  other  purposes,"  approved  July  thirteenth,     Vol.  27.  p.  474. 
eighteen  hundred  and  ninety -two. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    conneaut  Har- 
"An  act  making  appropriations  for  the  construction,  repair,  ^®^''  ^*****- 
and  preservation  of  certain  public  works  on  rivers  and  har- 
bors, and  for  other  purposes,"  approved  July  thirteenth, 
eighteen  hundred  and  ninety-two,  be  amended  in  so  far  as    change  in  im. 
the  same  provides  for  the  improvement  ot  Conneaut  Har-  ^^vor27"p.  93. 
bor,  Ohio,  by  striking  out  "  for  relocation  of  channel  and 
construction  of  new  piers  ^  (scheme  B,  Engineer's  report), 
and  inserting  "  to  widen  and  deepen  the  existing  old  chan- 
nel ^  (scheme  A,  Engineer's  report). 

Approved,  February  24, 1893. 


CHAP.  159. — ^An  act  authorizing  the  construction  of  a  bridge  over  Febrnarf  24,1893. 
the  Monbngahela  River  at  the  foot  ef  Main  street,  in  the  borough  of  _JL£L!^iiiiiZ5i- 
BeUevemon,  in  the  State  of  Penntylrania. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That  BHd^'i*com'p«J 
the  Bellevemon  Bridge  Company,  a  corporation  duly  author-  »"»>  bridg©  mo- 
ized  under  the  laws  of  the  Commonwealth  of  Pennsylvania,  5.^<»*»«^»»*^«f« 
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its  successors  and  assigns,  be,  and  tbey  hereby  are,  aatbor- 
ized  and  empowered  to  construct,  maintain,  and  operate  a 
bridge  over  the  Monongahela  Biver,  between  a  point  at  or 
near  the  foot  of  Main  street^  in  the  borough  of  BeUevemon, 
Fayette  Oountv,  to  a  point  in  Washington  Oonnty  on  the 
opposite  side  oi  said  river,  all  within  the  State  of  Pennsyl- 
vania. 

seeratsry  of  Sso.  2.  That  the  Said  Bellevernon  Bridge  Gomi^any,  its 
yjtL*2fa?^^^^**  successors  and  assigns,  shall  not  begin  the  construction  ci 
its  bridge,  piers,  abutments^  causeways,  and  other  works 
over,  in,  or  on  said  river  until  the  location  and  plan  of  the 
same  shall  have  been  submitted  to  and  approved  by  the 
Secretary  of  War. 

itoMi  of  in.     Sec.  3.  That  any  act  of  Uongress  or  part  of  an  act  in- 
eonsbtent  laws,  consistent  herewith,  so.&r  as  it  affisots  the  same,  is  hereby 
repealed. 

Hm,eio.,tobe  Seo.  4.  That  any  bridffe  authorized  to  be  ocmstructed 
nu^^^wi^  under  this  act  shall  be  bn&t  and  located  nnder  and  subject 
to  such  regulations  for  the  security  of  the  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe,  and  to  secure 
that  object  the  said  company  or  corporation  shall  submit  to 
the  Se^taiy  of  War,  fbr  his  examination  and  approval,  a 
design  and  drawing  of  thd  bridge  and  a  map  of  the  location, 
giving,  for  the  space  of  one-half  nule  above  and  one-half 
mile  below  the  proposed  location,  the  |dgh  and  low  water 
lines  upon  the  banks  of  the  river^  the  direction  and  strength' 
of  the  currents  at  low  and  at  high  water,  with  the  sound- 
ings accurately  showing  the  bra  of  the  stream,  and  the 
location  of  any  other  bridge  or  bridges,  such  map  to  be  suf- 
ficiently in  detail  to  enable  tiie  Secratanr  of  -War  to  Judge 
of  the  proper  location  of  said  b^d^  and  shall  fkuBiah  son 
other  information  as  may  be  requnreid  for  a  fbll  and  satis- 
factory understanding  of  the  subject,  and  untQ  the  said 

Approval.  pl^u  and  location  of  the  bridge  are  approved  by  the  Siwre- 
tary  of  War  the  bridge  shall  not  be  commenced  or  built; 
and  should  any  change  be  made  in  the  plans  of  said  bridge 
during  the  progress  of  its  construction,  such  changcts  shul 
be  subject  to  the  approval  of  the  Secretary  of  War. 

AifiR  to  nari-     Seg.  5.  That  Said  bridge  herein  authorized  to  be  con- 
gation.  structed  shall  be  so  kept  and  managed  at  all  times  as  to 

afi'ord  proper  means  and  ways  for  the  passage  of  vesseb, 
barges,  or  rafts,  both  by  day  and  by  night;  .and  there  shall 
be  displayed  on  said  bridge  by  the  owneris  thereof  firom 
sunset  to  sunrise,  such  lights  or  other  signals  as  the  fight- 

Lighto,eto.  House  Board  may  prescribe;  and  sudi  changes  shaU  be 
made  from  time  to  time  in  the  structute  of  said  bridge  as 
the  Secretary  of  War  may  direct,  at  the  expense  of  the  said 
bridge  company^  iu  order  the  more  effectually  to  preserve 
the  free  navigation  of  said  river. 

commimcemeDt     Seo.  6.  That  this  act  Shall  be  null  and  void  if  actual  oon- 
and  compieUon.  gtruction  of  the  bridge  herein  authorized* be  not  commeneed 
within  one  year  and  completed  within  three  years  from  the 
date  hereof. 

Amendmenta,     Seo.  7.  That  the  right  to  altcr,  amend,  or  repeal  ihlsaet 
•**•  is  hereby  expressly  reserved. 

Approved,  February  24, 1893. 


\ 
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CHAP.  168.- 


.  168. — An  act  making  appropriations  for  the  support  of  tlie  February  27, 1893. 
Army  for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  Vol-  27.  p.  478. 
ninety-four,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representativen  ^^^J^^^^^^^ 
of  the  United  States  of  America  in  Congress  assembled,  That 
the  following  sums  be,  aud  they  are  hereby,  appropriated, 
out  of  any  money  in  the  Treasury  not  otherwise  appro- 
priated, for  the  support  of  the  Ai*my  for  the  year  ending 
June  thirtieth,  eighteen  hundred  and  ninety-four: 
•  •  •     '       •  •  •  • 

MISCELLANEOUS. 


For  additional  pay  to  officer  in  charge  of  public  buildings  i„T"^^  walhiug^ 
and  grounds  in  Washington,  District  of  Columbia,  onet«n,b.c. 
thousand  dollars. 


ENGINEER  DEPARTMENT.  EDgineer    De- 

partuieut. 

Engineer  depot  at  Willets  Point,  !N^ew  York:  Incidental  incidental  ex; 
expenses  of  the  depot,  including  fuel,  lights,  chemicals,  p^"**^ 
stationery,  hardware j  extra-duty  pay  to  soldiers  neces- 
sarily emx)loyed  for  i)eriod8  not  less  than  ten  days  as 
artificers  on  work  in  addition  to  and  not  strictly  in  line 
of  their  military  duties,  such  as  carpenters,  blacksmiths, 
draftsmen,  printers,  lithographers,  photographers,  engine- 
drivers,  teamsters,  wheelwrights,  masons,  machinists,  paint- 
ers, overseers,  laborers;  repairs  of  and  for  materials  to 
repair  public  buildings,  machinery,  and  unforeseen  ex- 
X>enses,  four  thousand  dollars. 

For  purchase  of  materials  for  the  instruction  of  engineer   Material. 
troops  at  Willets  Point  in  their  special  duty  as  sappers  and 
miners,  for  land  and  submarine  mines,  and  pontoneers, 
torpedo  drill,  and  signaling,  thirty-live  hundred  dollars. 

For  purchase  and  repair  of  instruments  to  be  issued  to   instrumeuto. 
officers  of  the  Corps  of  Engineers  and  to  officers  detailed  - 
and  on  duty  as  acting  engineer  officers  for  use  on  i)ublic 
works  and  surveys,  tlu*ee  thousand  dollars. 

Library  of  the  Engineer  School  of  Application :  Purchase    Books. 
and  binding  of  professional  works  of  recent  date  treating 
of  military  and  civil  engineering  and  kindred  scientific 
subjects,  five  hundred  dollars; 

In  all,  eleven  thousand  dollars. 

•  ««•••• 

Approved,  February  27, 1893. 


.  174.— An  act  anthorizing  the  construction  of  a  free  bridge rol>ruaiT2«,  1893. 
across  the  Arkansas  River,  connecting  Little  Rock  and  Argenta.  Vol.  27,  p.  494. 

Be  it  enacted  by  the  Senate  and  House  of  Eepresentatives  of 
the  United  States  of  America  in  Congress  assembled,  That  Puinski  connty 
it  shaU  be  lawful  for  the  county  of  Pulaski,  State  of  Ai'kan-  ka^e^^Rfve/S 
sas,  to  build  a  free  wagon,  foot,  and  street-railway  bridge  LitueKock^AiiL. 
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aoroAH  the  Arkansas  Eiver  at  the  city  of  Little  Bock,  in 

Litigation.  Arkausasj  and  in  case  of  any  litigation  arising  from  any 
obstruction  or  alleged  obstmction  to  the  free  navigation  of 
said  river  by  reason  of  the  construction  of  said  bridge,  the 
cause  may  be  tried  before  the  district  court  of  the  United 
States  having  jurisdiction  over  that  portion  of  the  State  of 
Arkansas  whore  said  bridge  shall  be  located. 

Drawbridge.  Seg.  2.  That  if  any  bridge  built  under  the  provisions  of 
this  act  shall  be  constructed  as  a  drawbridge^  the  same 
slmll  be  constructed  as  a  pivot  drawbridge,,  with  a  draw 
over  the  main  channel  of  the  river,  at  an  accessible  and 

Spans,  etc.  navigable  point,  and  with  the  spans  of  not  less  than  one 
hundred  and  sixty  feet  in  length  in  the  dear  on  each  side 
of  the  pivot  or  central  pier  of  the  draw ;  and  the  next  a^oin- 
ing  spans  to  the  draw  shall  not  be  less  than  two  hundred 
and  tifty  feet.,  and  said  span  shall  not  be  less  than  twenty 
feet  above  high- water  mark,  measuring  to  the  bottom  chord 

ProvUo.         of  the  bridge:  And  provided  aUoj  That  said  draw  shidl  be 

draw.*""^"^  ®^ opened  promptly  upon  reasonable  signal  fbr  the  pas8a|;eof 

boats  whose  construction  shall  not  be  such  as  to  admit  of 

their  passage  under  said  bridge;  and  whatever  kind  of 

Tiers.  bridge  be  constructed  the  bridge  piers  shall  be  parallel  wiHi 

the  current  of  the  river.    If  said  bridge  shall  have  no  draw, 

^jpanovernavi-  the  spau  ovcr  the  uavigablc  channel  shall  be  of  such  height 
ga  o  c  ann  .    ^^y^  jj^jg|^  ^^tcr  and  such  length  between  the  piers  as 
shall  have  been  approved  by  the  Secretary  of  War  before 
construction  of  the  same  is  commenced. 

Lawfni  struc-  Sec.  3.  That  any  bridge  constructed  under  this  act  and 
roSie?"^  P  **"  ^  according  te  its  limitations  shall  be  a  lawfiil  structure  and 
shall  be  recognized  as  a  i>ost  route,  ui>on  which  no  charge 
shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United 
States. 

Pontai  tele  Sec.  4.  Tliat  the  United  States  shall  have  the  right  of 
^"'ii"  i)y  toie-way  for  telegraph  puri)08es  on  said  bridge;  and  all  tele- 
gra^)h.eti;.,  com- ^r^pli  aii(l  telephone  com j>anies  shall  have  equal  rights  and 
pauicB.  privileges  as  to  constructing  their  lines  over  said  bridge. 

socrotary  of^  t^EC.  5.  That  the  Said  county  of  Pulaski  shall  submit  to 
piauV«*tc?'^'^""' the  Secretary  of  War,  for  his  approval,  a  plan,  with  the 
necessary  drawings  of  said  bridge,  conforming  to  the  above 
requirements;  and  until  the  Secretary  of  War  approve  the 
plan  and  location  of  said  bridge,  and  notify  the  county  court 
of  the  said  county  in  writing,  the  bridge  shall  not  be  built 
or  commenced;  and  should  any  change  be  made  in  the  plan 
of  said  bridge  during  the  progress  of  the  work  thereon, 
such  change  shall  be  likewise  subject  to  the  approval  of  the 
Secretary  of  War. 

Lights,  etc.  ^EC.  0.  That  sucli  lights  or  other  signals  as  the  Light- 
llouse  Hoard  may  prescribe  shall  be  maintained  upon  said 
bridge  between  sunset  and  sunrise,  by  and  at  the  expense 
of  the  owner  or  owners  thereof. 

aSiTJIirXuou"^     ^^^'^'  ^'  *^*'^^  *^"®  ^^  ^^^^^^  ^®  ^^^  *^^  ^^^^  ^^  actual  con- 
(ouipe  lou.  g^j^m.i^j^jjj  ^,j'  |.|j^»  hridge  herein  authorized  be  not  commenced 

within  one  year  and  comx>lcted  within  three  years  from  the 
ax)x>roval  of  this  act. 
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Sec.  8.  That  Congress  shall  have  power  at  any  time  to  ^j^™^"<^ »"«"*» 
alter,  amend,  or  repeal  this  act,  or  any  part  thereof,  if,  in 
its  judgment,  the  public  interests  so  require,  and  any 
change  in  the  construction  of  such  bridge  hereby  author-  changei. 
ized,  made  necessary  by  the  action  of  Congress,  or  the 
entire  removal  of  the  bridge,  if  required,  sliall  be  at  the 
expense  of  the  owners  of  said  bridge  or  of  the  parties  con- 
trolling or  using  the  same. 

Approved,  February  28, 1893. 


176. — An  act  to  amend  an  act  entitled  "An  act  to  grant  to  rebraary28,1893. 
the  Mobile  and  Dauphin  Island  Railroad  and  Harbor  Company  the     Vol.  27,  p.  4»6. 
right  to  trestle  across  the  shoal  water  between  Cedar   Point   and 
Danphin  Island/'  approved  September  twenty-sixth,  eighteen  hun- 
dred and  ninety. 

Be  it  enacted  by  the  Senate  and  Hottse  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled^  That^owie  »nd 
action  four  of  the  act  entitled  "An  act  to  grant  to  the  Kaii?oad  1  n*d 
Mobile  and  Dauphin  Island  Eailroad  and  Harbor  Com-^*^^^^  ^reJSi 
pany  the  right  to  trestle  across  the  shoal  water  between  Ltween  ctdar 
Cedar  Point  and  Dauphin  Island,"  approved  September  phln^Mand.^*"* 
bwenty-sixth,  eighteen  hundred  and  ninety,  be,  and  the  voi.  2«,  p.  iso, 
same  is  hereby,  amended  so  as  to  read  as  follows :  amended. 

"Seo.  4.  That  this  act  shall  be  null  and  void  if  actual    construction 

.  ..  x»  J.1        T     -J  T-         •  J.1        •      J    1  J.  ^^^    corapletion 

eonstruction  oi  the  bridge  nerem  authorized  be  not  com-  extended. 
menced  within  three  years  and  completed  within  five  years 
firom  the  date  of  the  approval  of  this  act/' 

Approved,  February  28,  1893. 


CHAP.  183. — ^An  act  to  create  the  California  Debris  Commission  and    March  i,  1893. 
regulate  hydraulic  mining  in  the  State  of  California.  Vol.  27,  p.  507. 

Be  it  enoAited  by  the  Senate  and  House  of  Representatives  of 
the  Xfnited  States  of  America  in  Congress  assembled^  That  a    California  pe- 
commission  is  hereby  created,  to  be  known  as  the  California  crlli^™°*^**^*^°' 
Debris  Commission,  consisting  of  three  members.    The 
President  of  the  United  States  shall,  by  and  with  the  ad- 
vice and  consent  of  the  Senate,  appoint  the  commission  from    ^    ointment 
officers  of  the  Corps  of  Engineers,  United  States  Army.      ^^^^ 
Vacancies  occurring  therein  shall  be  filled  in  like  manner. 
It  shall  have  the  authority,  and  exercise  the  powers  herein- 
after set  forth,  under  the  supervision  of  tlie  Chief  of  En-  powe?'''^*^  ""^ 
gineers  and  direction  of  the  Secretary  of  War. 

Seo.  2.  That  said  commission  shall  organize  within  thirty 
days  after  its  appointment  by  the  selection  of  such  oflficcrs    ^^e*"*^***^"- 
as  may  be  required  in  the  performance  of  its  duties,  the 
same  to  be  selected  from  the  members  thereof    The  mem- 
bers of  said  commission  shall  receive  no  greater  compeusa-    ^ 

^.j.,  .  ,,  ji_i         J.  t  j.'i  Compensation. 

taon  than  is  now  allowed  by  law  to  each,  respectively,  as  an 

officer  of  said  Corps  of  Engineers.    It  shall  also  adopt  rules 

and  regulations,  not  inconsistant  with  law,  to  govern  its  procedure.***' 

deliberations  and  prescribe  the  method  of  procedure  under 

the  provisions  of  this  act. 
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&EC3L  Thattbejni^ktionofaaidcoiiuiiissicmyinaofsir 
as  the  same  affects  mining  canned  cm  by  the  hydraulic  proo- 
esss  shall  extend  to  all  such  mining  In  the  tenritory  drained 
by  the  Saeiamento  and  San  Joaquin  river  aystenw  in  the 
State  of  California.  Hydranlie  mining,  as  de&ied  in  section 
.  >r-  ^ht  hereof  dixectly  or  indirectly  iiy nring  the  navigability 

^^Ji^iJ^^'^  of  said  river  systems,  carried  on  insaidteiritbry  other  thsa 
as  permitted  under  the  provisions  of  this  act  is  hereby  pro- 
hibited and  declared  nnlawfiiL 
p^  «r  MB-  Sec.  4.  That  it  shall  be  the  duty  of  said  commission  to 
mature  and  ad<^t  such  plan  or  phins,  from  exaniinations 
and  surveys  abready  made  and  from  such  additional  exami- 
MT-  nations  and  surveys  as  it  may  deem  necessary,  as  will  im* 
^  «r  n^>  prove  the  navigability  of  all  the  rivers  comprising  said 
systems,  deepen  thdr  channels,  ttnd  protect  their  banka. 
Such  plan  or  plans  shall  be  matured  with  a  view  of  making 
the  same  effective  as  against  thejencioachmen  t  of  and  dam- 
age from  debris  resulting  fkom  mining  operationa,  natmnd 
exomnkj  or  other  causes,  with  a  view  of  restoring,  as  nearss 
practicable  and  the  necessities  of  commerce  and  navigatian 
demand,  the  navigabiKly  of  said  rivers  to  the  eonditimi 
existing  in  eighteen  hundred  and  sixty,  and  permittioff 
CeruiB     hy-  mining  by  the  hydraulic  process,  as  the  term  is  underc^Dod 

^S^xitiT^''^  in  said  state,  to  be  carried  on,  provided  the  same  can  be 
accomplished  without  injury  to  thenavigaliility  of  saidriveis 
or  the  lands  acljaeent  thereto. 
sarj«j»   of    Seo.  5.  That  it  shall  further  examine,  survey,  and  dete^ 

d^riT  reser-.mine  the  utiUty  and  practicabiUly,  for  the  purposes  herein- 

▼oiz*,et6.  'after  indicated,  of  storage  sites  in  tiie  trumtaiiee  of  add 
rivers  and  in  the  respective  branches  of  said  tributaries,  or 
in  the  plains,  basins,  sloughs,  and  tale  and  swamp  lands 
adjacent  to  or  along  the  course  of  said  rivers,  for  the  storsfe 
of  debris  or  water  or  as  settling  reservoirs,  witli  the  object 
of  using  the  same  by  either  or  all  of  these  methods  to  ail 
in  the  improvement  and  protection  of  said  navigable  riven 
by  preventing  deposits  therein  of  debris  resulting  from 
minlDg  operations,  natural  erosion^  or  other  causes,  ot  te 
affording  relief  thereto  in  flood  time  and  providing  suffident 
water  to  maintain  scouring  force  therein  in  the  summer 

h.?draSte***2  n*d  ^®*s^^  5  and  in  connection  therewith  to  investigate  saA 

oilier  mines,  etc.  hydraullc  and  other  mines  as  are  now  or  may  have  been 
worked  by  methods  intended  to  restrain  the  debris  aod 
material  moved  in  operating  such  mines  by  impounding 
dams,  settling  reservoirs,  or  otherwise,  and  in  general  to 
make  such  study  of  and  researches  in  thehydrauUc  mining 
industry  as  science,  experience,  and  engineering  skill  maf 
suggest  as  practicable  and  useftd  in  devising  a  method  cr 
methods  whereby  such  mining  may  be  carri^  on  as  afore- 
said. 
Notinpr  oondi-     Sbc,  6.  That  the  said  commission  shall  from  time  to  tine 

ohiuineu?'  ^  ^  i^otc  the  Conditions  of  the  navigable  channels  of  said  river 

systems,  by  cross-section  sui'veys  or  otiierwise,  in  order  to 
ascertain  the  effect  therein  of  such  hycbanlic  mining  open- 
tions  as  may  be  permitted  by  Its  orders  and  soSi  as  ii 
caused  by  erosion,  natui*al  or  otherwise. 
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Sec.  7.  That  said  commission  shall  submit  to  the  Chief  Auuuai report. 
of  En/uiiieers,  for  the  information  of  the  Secretary  of  War, 
ou  or  before  tlie  tifteeuth  day  of  November  of  each  year,  a 
rei)ort  of  its  labors  and  transactions,  with  plans  for  the  (jontonu 
construction,  completion,  and  preservation  of'the  public 
works  outlined  in  this  a/3t,  together  with  estimates  of  the 
cost  thereof,  stating  what  amounts  can  be  i)r()11tably  ex- 
pended tliereon  each  year.  The  Secretary  of  War  shall 
thereupon  submit  same  to  Congress  on  or  before  the  meet- 
ing thereof. 

Sec.  8.  That  for  the  purposes  of  this  act  "hydraulic  ••Hydrauiio 
mining  "  and  *'  mining  by  the  hydraulic  process,"  are  hereby  «» »» >>  k  '  «»'<i 
declared  to  have  the  meaning  and  application  given  to  said  livaniuilc  \m^- 
tei-ms  in  said  State  ^*» "  <i«fin«^ 

Sec.  9.  That  the  individual  proprietor  or  proprietors,  or  n.vdraniic  min- 
in  case  of  a  corporaticm,  its  manager  or  agent  appointed  jj'^'^^st  mo  pe- 

*»ji«  •  ••  t  t      J 1        .         • .  •     tiiiou  Willi  com* 

for  that  purpose,  owning  mining  ground  in  tlie  t<Tritory  in  miasiou. 
the  State  of  Califoriua  mentioned  in  section  three  hereof, 
which  it  is  desired  to  work  by  the  hydraulic  process,  must 
file  with  said  commission  a  verified  petition,  setting  forth 
such  facts  as  will  comply  with  law  and  the  rules  prescribed 
by  said  commission. 

Sec  10  That  said  petition  shall  be  accompanied  by  an    surreTider  to 
instrument  duly  executed  and  acknowledged,  as  required  unitcMi  states  of 
by  the  law  of  the  said  State,  whereby  the  owner  or  owners  the' work7ng"eu>! 
of  such  mine  or  mines  surrender  to  the  United  States  the 
right  and  privilege  to  regulate  by  law,  as  provided  in  this 
act,  or  any  law  that  may  hereafter  be  enacted,  or  by  such 
rules  and  regulationsas  maybe  prescribed  by  virtue  thereof, 
the  manner  and  method  in  which  the  debris  resulting  from 
the  working  of  said  mine  or  mines  shall  be  restrained,  and 
what  amount  shall  be  produced  therefrom ;  it  being  under-    xTse  of  other 
stood  that  the  surrender  aforesaid  shall  not  be  c(mstruedp^"«««8«»'ft^c., 

iw.      1.         J -1  '    -t  J.     j»  ^  not  aiifictea. 

as  in  any  way  aftecting  the  right  oi  such  owner  or  owners 
to  operate  said  mine  or  mines  by  any  other  process  or 
method  now  in  use  in  said  State:  Provided,  That  they  shall    provito. 
not  interfere  with  the  navigability  of  the  aforesaid  rivers.     Navigability  of 

Sec  11.  That  the  owners  of  several  mining  claims  sit- " j^nt  petition 
nated  so  as  to  require  a  common  dumping  ground  or  dam  ownorarrqumiT 
or  other  restraining  works  for  the  debris  issuing  therefrom  a  common  dmlTp^ 
in  one  or  more  sites  may  file  a  joint  petition  setting  forth  ^"s  ground,  oto. 
such  facts  in  addition  to  the  requirements  of  section  nine 
hereof;  and  where  the  owner  of  a  hydraulic  mine  or  owners 
of  several  such  mines  have  and  use  common  dumping  sites 
for  imi)Ounding  debris  or  as  settling  reservoirs,  whicli  sites 
are  located  below  the  mine  of  an  applicant  not  entitled  to 
use  same,  such  fact  shall  also  be  stated  in  said  petition. 
Thereupon  the  same  proceedings  shall  be  had  as  provided 
for  herein. 

Sec.  12.  A  notice  si)ecifying  briefly  the  contents  of  said    Notice  of  poti- 
X)etition  and  fixing  a  time  previous  to  which  all  proofs  are  p^Jiighed'.  ^  *** 
to  be  submitted  shall  be  published  by  said  commission  in 
some  newspaper  or  newsnapers  of  general  circulation  in 
the  communities  interested  in  the  matter  set  forth  therein. 
If  published  in  a  daily  paper  such  publication  shall  cou- 

ENO  93 36 
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tinne  for  at  least  ten  days;  if  in  a  weekly  xiaper  in  at  least 
ExMiin  at  ion  three  issues  of  the  same.    Pending  publication  thereof 
Tvrading  pubUoa  g^^  commission,  or  a  committee  thereof,  shall  examine  the 
mine  and  premises  described  in  snch  petition,  *  On  or  before 
the  time  so 'fixed  all  parties  interested,  either  as  petitionets 
Affidavitn.or  contcstauts,  whether  miners  or  agricultoriste,  may  file 
^^eto..  may  ^^^([s^yits,  plans,  and  maps  in  support  of  their  respective 
Hearings.       claims.    Further  hearings,  upon  notice  to  all  parties  of 
record,  may  be  granted  by  the  commission  when  neeessary. 
Favorable  de-     Seo.  13.  That  in  casc  a  m^ority  of  the  members  of  sam 
JhSj^'d^****"  commission,  within  thirty  days  after  the  time  so  fixed,  con- 
cur in  a  decision  in  favor  of  the  petitioner  or  petitioners, 
order^rect^the  Said  commissiou  shall  thereupon  make  an  OTder  direct- 
m&i^.    oondi-  iug  the  methods  and  specifying  in  detail  the  manner  in 
tioiia,eto.         which  Operations  shall  proceed  in  such  -mine  or  mines; 

what  restraining  or  impounding  works,  if  facilities  there- 
for jcan  be  fouud,  shall  be  builL  and  maintained;  how  and 
of  what  material;  where  to  be  located;  and  in  general  set 
forth  such  further  requirements  and  safeguards  as  will  pro- 
tect the  public  interests  and  prevent  injury  to  the  said 
navigable  rivers,  and  the  lands  acUacent  thereto,  with  such 
further  conditions  and  limitations  as  will  observe  all  the 
provisions  of  this  act  in  rdation  to  the  working  thereof 
TmB  on  groM  aud  the  payment  of  taxes  on  the  gross  proceeds  of  flia 
^  ivovJ^.         same :  Pravidedy  That  all  expense  incurred  in  complying 
Expenses.      ^[^h  Said  ordcr  shall  be  borne  by  the  owner  or  owners  d 

such  mine  or  mines. 
pi«n>.  ete^  to     Sec.  14.  That  such  petitioner  or  petitioners  must  within 
^D^il^ion.      a  reasonable  time  present  plans  aud  specificatfons  of  aD 
works  required  to  be  built  in  pursuance  of  said  order  tx 
examination,  correction,  and  approval  by  said  commission; 
comm^e^no^e-and  thereni>on  work  may  immediatelv  commence  thereon 
""s^ip^r  ^uio'n  under  the  supervision  of  said  commission  or  representative 
and  inspection,    thcrcof  attached  thereto  from  said  Oorps  of  Engineers,  frto 
Completion  of  shuli  insjiect  samo  from  time  to  time.    Upon  completion 
works.  thereof,  if  found  in  every  respect  to  meet  the  requirements 

of  the  said  order  and  said  approved  plans  and  specifica- 
Pemii88ion  to  tlous,  permissloD  Shall  thereupon  be  granted  to  the  owner 
commence  min-  ^j,  Qwucrs  of  such  mluc  or  mlues  to  commeucc  mining  opera- 
tions, subject  to  the  conditions  of  said  order  and  tiie  pro- 
visions of  this  act. 

eto  *M*to  °c"ni  ®^^'  ^^'  ^^^^  ^^  permission  granted  to  a  mine  owner  oi 
meiic^^r  ^opora'-  owncrs  uuder  this  act  shall  take  effect,  so  fiur  as  regards  the 
Uons.  working  of  a  mine,  until  all  impounding  dams  or  othei 

restraining  works,  if  any  are  prescribed  by  the  order  grant- 
ing such  permission,  have  been  completed  and  unul  the 
impounding  dams  or  other  restraining  works  or  setUini 
reservoirs  pro\4ded  by  said  commission  have  reached  sncb 
a  stage  as,  in  the  opinion  of  said  commission,  it  is  safe  to 
ProviM.         use  the  same:  Provided^  however^  That  if  said  commission 
et?*^8\ffficilnny  ^hali  bc  of  the  opinion  that  the  restraining  and  other  workf 
protected.         already  constructed  at  the  mine  or  mines  shall  be  sufficient 
to  protect  the  navigable  rivers  of  said  systems  and  the  work 
of  said  commission,  then  the  owner  or  owners  of  such  mine 
or  mines  may  be  permitted  to  commence  operations. 
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Sec.  16.  That  in  case  the  joint  petition  referred  to  in  sec-    Allotment    of 
tion  eleven  hereof  is  granted,  the  coinmisston  shall  fix  the  ® JJl^JctiSTg^^^comi 
respective  amounts  to  be  paid  by  each  owner  of  such  mines  mou  dumps,  etc 
toward  providing  and  building  necessary  impounding  dams 
or  other  restraining  works.    In  the  event  of  a  petition 
being  filed  after  the  entry  of  such  order,  or  in  case  the 
impounding  dam  or  dams  or  other  restraining  works  have 
already  been  constructed  and  accepted  by  said  commission, 
the  commission  shall  fix  such  amount  as  may  be  reasonable    subBeqnentpo- 
for  the  privilege  of  dumping  therein,  which  amount  shall  f^****°5"  ^  P^^ 
be  divided  between  the  original  owners  of  such  impound- privilege™^  "^ 
ing  dams  or  other  restraining  works  in  proportion  to  the    Apportion- 
amount  respectively  paid  by  each  party  owning  same.    The  JJf^mcnuo  ori**^ 
expense  of  maintaining  and  protecting  such  joint  dam  or  fnai^owners.**"* 
works  shall  be  divided  among  mine-owners  using  the  same    Maintenance, 
in  such  proportion  as  the  commission  shall  determine.    In  ®*®- 
all  cases  where  it  is  practicable,  restraining  and  impound-    Location. 
ing  works  are  to  be  provided,  constructed,  and  maintained 
by  mine-owners  near  or  below  the  mine  or  mines  before 
reaching  the  main  tributaries  of  said  navigable  waters. 

Sec.  17.  That  at  no  time  shall  any  more  debris  be  per-    Limit  of  d«bri» 
mitted  to  be  washed  away  from  any  hydraulic  mine  or  mines  ^*«**®^  *^*y- 
situated  on  the  tributaries  of  said  rivers  and  the  respective 
branches  of  each,  worked  under  the  provisions  of  this  act, 
than  can  be  impounded  within  the  restraining  works  erected. 

Sec.  18.  That  the  said  conlmission  may  at  any  time,  when  Modiflcation, 
the  condition  of  tlie  navigable  rivers  or  when  the  capacities  ®*^'  °^°r^«r»- 
of  all  impounding  and  settling  facilities  erected  by  mine- 
owners  or  such  as  maybe  provided  by  Government  authority 
require  same,  modify  the  order  granting  the  privilege  to 
mine  by  the  hydraulic  mining  process  so  as  to  reduce  amount 
thereof  to  meet  the  capacities  of  the  facilities  then  in  use, 
or,  if  actually  required  in  order  to  prot<ict  the  navigable 
rivers  from  damage,  may  revoke  same  until  the  further 
notice  of  the  commission. 

Sec.  19.  That  an  intentional  violation  on  the  part  of  a    Forfeitnro  for 

1  •  At      violatinc    condi- 

mine  owner  or  owners,  company,  or  corporation,  or  the  tiona. 
agents  or  the  employees  of  either,  of  the  conditions  of  the 
order  granted  pursuant  to  section  thirteen,  or  such  modifi- 
cations thereof  as  may  have  been  made  by  said  commission, 
shall  work  a  forfeiture  of  the  privileges  thereby  conferred, 
and  upon  notice  being  served  by  the  order  of  said  com-    work  to  ceas© 
mission  upon  such  owner  or  owners,  company  or  corpora-  nJ,'J-^*®^^^*^®  ®' 
tion,  or  agent  in  charge,  work  shall  immediately  cease.  °"  ^^* 
Said  commission  shall  take  necessary  steps  to  enforce  its   Enforcement  oi 
orders  in  case  of  the  failure,  neglect,  or  retiisal  of  such®*^  er8,©tc. 
owner  or  owners,  company,  or    corporation,  or    agents 
thereof,  to  comply  therewith,  or  in  the  event  of  any  person 
or  x>erson8,  company,  or  corporation  working  by  said  proc- 
ess in  said  territory  contrary  to  law. 

Sec.  20.  That  said  commission,  or  a  committee  therefrom,  vi«itingmine«. 
or  officer  of  said  corps  assigned  to  duty  under  its  orders, 
shall,  whenever  deemed  necessary,  visit  said  territory  and 
all  mines  operating  under  the  provisions  of  this  act.    A    Report 
report  of  such  examination  shall  be  placed  on  file. 


T«    'f  -■:- 


5o4         KZFV'ET   or    THF.    CHIEF   OF    EXGIXEERS,  U.  8.  AKMT. 

>£•:.  -!.  P.ir  rlie  'siul  ciniiiuission  is  hereby  prantod  the 
*  rl^:^-.  :•■  -L^  5  .V  •..:  :lie  i^ublii-  laml.s  of  the  UiiIUmI  States, 
•>r  AiLV  r«M-i.  -:.  :.e.  rinilH^r.  tiees,  brush,  or  material  thei*c<)ii 
or  liirreiii.  ii«r  :\\,y  n:  the  puriK>ses  of  this  aet;  and  the 
S^  rxr:ii.rv  •  :  z\.r  Ii::»-rior  is  herebv  aiithorizeil  and  re- 
•^T.ost^rtl.  ai>^r  U'-^zi*.'^  i:a>  l-ei-n  tiled  with  the  Commissioner 
of  :Le  Gtiitral  Laiid  Office  by  said  eonimission,  setting 
f'T:h  what  j»ir.»I:i  hinds  are  re^juired  by  it  under  the  au- 
:h'»r:rv  or  thS  seiti'»u,  that  such  hind  or  hinds  shall  Iw 


--.»-i-«-i:    '  -*^ 


lSi'«:r7'^  *^  witr.«Iraw:i  t'roM  sale  andeutry  under  the  laws  of  the  United 
Starrs. 

w  ■ '.:  I'.-rv  Sec.  ii*.  That  any  i»ers«>n  or  ]»ersons  who  wilfully  or  ma- 
d-t*A2.V*  " "'  Ii^-**'-i'^'-y  'injure,  ilamage,  «^r  destroy,  or  attempt  to  injure, 
damage,  ^^r  liestrny.  any  dam  or  other  work  erected  under 
the  iirwvi^ion.s  III  this  aet  for  ivstraining.  impounding,  or 
serrLfni:  purji»><es,  ur  for  use  in  eonneotiou  therewith,  shall 
]»f  :ruilty  of  a  misdemeanor,  and  upon  conviction  tliereof 

TiTLji'.j.  shall  hf  ti:ir.l  ut»t  to  exceed  the  sum  of  five  thousand  dollars, 
or  l>e  iiiiprisone<l  not  to  exceed  five  years,  or  by  both  such 

viourion  of  tine  ai:d  imprisonment,  in  the  discretion  of  the  court.  And 
Selnorl*"^^**^  '^"J"   I'^r^sou  or   j^rsons,  com])any  or    coriwration,   their 

agents  i^r  emtdoyt-es,  who  shall  mine  by  the  hydraulic  proc- 
ess dirtrtly  or  indirectly  injuring  the  navigable  waters 
of  the  United  States,  in  violation  of  the  provisions  of 
this  art  shall  be  guilty  of  a  misdemeanor,  and  upon  con- 

Penaitj.         victlou  thereof  shall  be  punished  by  a  fine  not  exceeding 

five  thousand  dollars,  or  by  imprisonment  not  exceeding 

one  year,  or  by  both  such  tine  and  imprisonment,  in  the 

PrnrUo.  discretion  of  the  court:  Proridrd,  That  this  section  shall 

Operative  date,  ^.^j.^,  ^^^y.^.^  ^^^  ^^^  g^.^^  ^^,^^,  ^^  ^j.^^^  eighteen  hundred  and 

ninotv-three. 

Tax  on  pr"«s  Sec.  23.  That  upou  tlio  constructiou  by  the  said  com- 
prn,'P,rif.  of  hv  niissinn  of  dams  or  other  works  for  the  detention  of  dehris 
troni  hydraulic  mines  and  the  issuing  i)t  the  order  provided 
for  by  this  a^-t  to  any  individual,  company,  or  corporation 
to  work  any  niiiK*  iir  mines  by  hydraulic^  pit)cess.  the  iiidi- 
viuiial,  comiiaiiy.  or  rorporation  operating  thereunder 
working  any  mine  or  mines  by  hydraulic  process,  the  de- 
bris from  which  tiows  into  or  is  in  whole  or  in  part  re- 
strained by  such  dams  or  other  works  erected  by  saidcom- 

Aurortaiimipnt  missioii,  shall  pav  a  tax  of  three  per  centum  on  the  gross* 

aiKi    i>aviiiciit  ul  1        i'l'^i*  '^  •  11  ••,*# 

tax.     *  proceeds  ol  his.  their,  or  its  mine  so  worked;  which  tax  of 

three  ]>cr  centum  shall  be  ascertained  and  ])aid  in  accord- 

KogiiiatioTiH.  ancc  with  ic^^iilations  to  l>e  ado])ted  by  the  Secretary  of 

•*^'  the  Treasiiiy,  and  the  TrcNisurcr  of  the  Unite<l  ISt^ite.'*  is 

hereby  authorized  to  leccivcthe  same.    All  sums  of  money 

])aid  into  the  Treasury  under  this  section  sluill  be  8,'t  apart 

A  ;;i)/hriHand  credited  to  a  liin<l  to  be  known  as  the  "Debris  FnnJ.'' 

■^'ExVndRun'B«^"^l  ^l**'^^^  ^^^^  bv  Said  <'ominissi(m  under  the  su- 

froinHaim»bvtiH' pervision  ol*  the  Chief  of  Enii^ineers  and  direction  of  the 

coniiiii88iuu.  o  .  rw  •  iTi.*^j-i  •    M.'  1 

KS(»crctaiy  ol   \>  ar,  in  addition  to  the  approi)riations  made 
by  law  in  the  construction  and  maintenance  of  such  re- 
straining works  and  settling  reservoirs  as  m.ay  be  pro|>er 
/vori>o#.         and  necessary:   Provided^  That  said  commission  is  hereby 

tuImVIiV  fr'Vlii'**^*'^**^"^^'^**^  ^<^  ^"^^^^  l)ay  into  the  Treasnry  from  the 

luiuv-owiiera.     owiicr  or  owiicrs  of  iiiines  worked  by  the  hy<lraiiiic  x>rocess, 
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to  whom  permission  may  have  been  granted  so  to  work 
under  the  provisions  thereof,  such  money  advances  as  may 
be  offered  to  aid  in  the  construction  of  such  impounding 
dams  or  other  restraining  works,  or  settling  reservoirs,  or 
sites  therefor,  as  may  be  deemed  necessary  by  said  com- 
mission to  protect  the  navigable  channels  of  said  river  sys- 
tems, on  condition  that  all  moneys  so  advanced  shall  be 
refimded  as  the  said  tax  is  paid  into  the  said  debris  fund:  Refund  of  game 
And  provided  further.  That  in  no  event  shall  the  Govern- when  taxia  paid. 
ment  of  the  United  States  be  held  liable  to  refund  same    Limiuuon. 
except  as  directed  by  this  section. 

Sec.  24.  That  for  the  purpose  of  securing  harmony  of   commisHion 
action  and  economy  in  expenditures  in  the  work  to  be  done  Sa?e?ommiMtoi 
by  the  United  States  and  the  State  of  California,  resi)ec-  oi  engineers. 
tively,  the  former  in  its  plans  for  the  improvement  and 
protection  of  the  navigable  streams  and  to  prevent  the 
dejwsiting  of  mining  debris  or  other  materials  within  the 
same,  and  the  latter  in  its  plans  authorized  by  law  for  the 
reclamation,  drainage,  and  protection  of  its  lands,  or  relat- 
ing to  the  working  of  hydraulic  mines,  the  said  commission 
is  empowered  to  consult  thereon  with  a  commission  of  en- 
gineers of  said  State,  if  authorized  by  said  State  for  said 
purpose,  the  result  of  such  conference  to  be  reported  to  the    Report  on  con- 
Chief  of  Engineers  of  the  United  States  Army,  and  if  by  ^'^l^pprovai. 
him  approved  shall  be  followed  by  said  commission. 

Sec.  25.  That  said  commission,  in  order  that  such  mate-  Appropria- 
rial  as  is  now  or  may  hereafter  be  lodged  in  the  tributaries  f^^l  tobo^^ei* 
of  the  Sacramento  and  San  Joaquin  Kiver  systems  result-  ponded    in   re- 

/•  .    .  ..  .  ^    1  .  **     j_f  strainins:  works, 

ing  from  mining  operations,  natural  erosion,  or  other  causes,  etc.,  above  head 
shall  be  prevented  from  injuring  the  said  navigable  rivers  °jj   navigation, 
or  such  of  the  tributaries  of  either  as  may  be  navigable  and 
the  land  adjacent  thereto,  is  hereby  directed  and  empow- 
ered, when  appropriations  are  made  therefor  by  law,  or 
sufficient  money  is  deposited  for  that  purpose  in  said  debris 
fnnd^  to  build  at  such  points  above  the  head  of  naviga- 
tion in  said  rivers  and  on  the  main  tributaries  thereof,  or 
branches  of  such  tributaries,  or  at  any  place  adjacent  to 
the  some,  which  in  the  judgment  of  said  Commission,  will 
effect  said  object  (the  same  to  be  of  such  material  as  will 
insure  safety  and  permanency),  such  restraining  or  iin- 
poTinding  <lams  and  settling  reservoirs,  with  such  canals, 
locks,  or  other  works  adapted  and  required  to  complete 
same.    The  recommendations  contained  in  Executive  Docu-    R  ecommcnda- 
ment  Nuipbered  Two  hundred  and  sixty-seven.  Fifty-first  Lmrnmae**^^he 
Congress,  second  session,  and  Executive  Document  Num[^«^»^'j  "^  "P«r»- 
bered  Ninety-eight,  Forty-seventh  Congress,  First  session, 
as  far  as  they  refer  to  impounding  dams,  or  other  restraining 
works,  are  hereby  adopted,  and  the  same  are  directed  to  be 
made  the  basis  of  operations.    The  sum  of  fifteen  thousand    Appropri». 
dollars  is  hereby  appropriated,  from  moneys  in  the  Treas-  **''""* 
nry  not  otherwise  appropriated,  to  be  immediately  availa- 
ble to  defray  the  expenses  of  said  Commission. 

Approved,  March  1, 1893. 


Tnn       ET^  fir    v  nn   l'hh:^    -"P"  laioiraaasL  r.  *.  jojit. 


i^"_  -   -7-^-       TSEai?  m& — :^ii    ^*'    ^Titi^'fiiznip  -iMt  ^nn  linii»   and  llkiiMm 


Ir    r  'ftMi-'Frf    m  Yic    hauag  ami' JBmm  iff  ^/tp^^ttml^ftim 
-.o-j-  ,r  Tiir  T»//ir«   y<7cr7t)r  »r  _=l»**?*-#?«  it.  (.tmpf'm^  gutm^muli^^  Thai 


Xit 


•J3*3tftrL    V^  "U»t   -lilVr    iH  "Utt    rSTlii*'    nf  IlilIi<Q&.  -WT  3]»  * 


h-  -  -  -  - 


friCr  ic  «if-^i2rLt%  ii  nniiL  L  iiriilpt  i^  itfis^niix&Aer  described, 
auL  Ti;anuiin  liit  ?»auit  :rjriidf  xiicr  KHiBittfcjgd  Barer  imme- 
liiin^''  uLnmuiii  uuL  Ki»nii  iif  "sitt-  Kflrcduujts:''  Bndge.  at 
r:iiun  I^tiuh^  HisnAinir..  Sue  iiricixK-  iitirtcnr  &irt^iiz€d  shall 
i»t  riTiitcruin-f  L  Tf  in^tk-  l(c  tbt-  iinsdsii^  «f  stwet  cars, 

T  U!rill2i^  lUlL  'TTtiiiir-.'lis^  fUlL  dil!  1^  ir.UHdl  •(if  ^JiimaU  and 

ditir  iiiMiH*^zr^.rik.  i«c  «iir'l  z'fiBMiiiifr~:iLic-7aa<^<if  lull]  as  may  be 

of    •^Ul. 

i«ii-TTi  «mi-      :;:£.^i^  TiiKi  faxjiadi^'  lozili  imdeEr  tibis  act  sliall  be  a 

Tim    ^i    >«^j^vri^  tnmtnirt.  i"~fi!  "irijdL  iiaifl  jr*  ai^^v^fbes  mav  be 

TTkiisnirr^L  tjh-  iiiik^«w'art>  ur(*f«jis.  aoia  iLe  ■iQiiitK«iis  of  war 

t  xii^  Tij:7>-l  SzK;«^lrt«^  <£.  i-^lL:-^^:  mid  iSi^  Cnited  States 


*^'"'**  to-z-.^^*-  stti  •trjcr*-:  Mit  <;ud  iicidjpe  ?^haiD  rojiiy  the  privi- 

T-    I-   -i-j-  -"WT'M'  %t  yihr-z  ]Kt5i  r'.ii*d>  in  ibe  Uinrf  Sxaxes.  and  equal 


pui.^  •  .■ .   -.oi-  T.r.TDr^^  :i3.  tiif  11=*  iG  siid  loid^  ^Itall  be  granted  to  all 
i<rj-rxrii-.*i  AOfC    T<t!>e:«iKc^  cic«iZLi«uu«9^:  Pin(»rMlnl.  That  all 


IhU.Kv 


TMn 


Vm     I".-    iru-r     .'^  "„*_ 


rSbi^iT^r  <vcL2tlkL:*«^  dtTfoiizi^  iLe  use  of  said  bridge 
f-.'. , :  Tuvji  -sLhZZ  LaT-r  iiji  iir  tcTz'jild  to  tiQiaa]  ri|iits  and  privileges 
wm;irtj.«fc  Tv-".dTfT*r  1, .  "ilrf  ]i;^ssare  i-f  5i3>hei  Taslvar  cars  over  the  same 
AiL'i  ijTxri  tLt  ^j'j^^i.Qk-lY^  iM  the  same  npon  the  payment  of 
a  :^^^>i.v>jr  '^4i}tei;<4a'::i>n  fi^r  sncb  use,  and  iu  Vase  tbe 
o'TLrr  or  owrers  ^f  sa)d  luid^'e  and  the  «everal  street 
rai]'BraT  •v.ii:|ia:irsw  or  any  one  ^f  them,  desiring:  such  use 
fLall  fail  :•'  j^cx-  uj^tii  tb*r  sum  or  sums  to  be  ]»aid,  and 
uT<»ii  iLr  iTije*^  iAnd  o*iidiiioi:s  tm  which  each  shall  coDforn 
jii  u^;::^'  s^M  I'lid^ir  all  liiatiersai  issue  Ivetweeii  them  shall 
f.»-  ilr*:ii»-.i  \%Y  the  Str>TetarT  of  War  ujion  a  hearing  of  tbe 
\x..*  „..".•' . .- . .ud  ] 'roofs  •  4'  T Ui-  p;irt ies. 

Ccr..:r-.'^,-i.  .Si-c.  •;.  Tl-  .:  «-  ii«l  lis'idjre  shall  he  made  of  iiubrokonand 
^Mjutinaoii^  ^|Mhs  "i'  tLt-  swrnc  lenjrth  as  those  of  the  Saint 

.,.-!.%  I^jiiis  Mcnliaut.-'  Briilgf,  built   under  the  au^t   appnived 

Xui'ii  \'.-;r,.  iVl»ruary  third,  eijirlitii'ii  hundred  and  oJ;>:]ity-seven,  with 
tlie  sani<'  floar  hei^rlit  above  the  water,  and  resting:  u|)od 

j'i*.,,  I'ioi  s  i*laf*Ml  in  the  same  lines  as  those  of  the  said  Met- 

frhants'  iirid;;^**  as  now  built. 

i;iioi,-tr.ii  !«,<!  Si:c.4.  That  riprappin^  or  other  protection  for  impe^ 
uavJi{iiiioij.  fVjct  foundations  whi<h  will  materially  lessen  the  water- 
ways shall  not  l>e  employwl  in  the  channel  ways  of  the  high 
spans,  an<l  ]iiers  which  will  i)roduce  cross  currents  or  haw 
diujf^eroiis  to  navi/;ation  shall  not  be  const  rue  t<»d;  audit 
art<T  <onstiii4!tion,  any  piers  or  protection  walls  aire  found 
to  prodficc  the  a1)ove-nu>ntioned  eifects  the  nuisance  shall 
be  aliated  or  corrected  by  the  owners  of  said  bridge. 

Ai.Nt..i,«viKa  .    »^'''J'-  •^-  That  in  (!ase  the  approaches  to  the  channel  span 

"""•  in  said  l)]id;;e  he  found  <langerous  or  ditlicult  of  access  by 

uny  inii)ortant  class  of  river  trallic,  the  Secretaiy  of  Wai 
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shall  order  the  construction  of  such  sheer  booms,  guide 
piers,  or  other  similar  devices  as  will  obviate  the  difficulty, 
which  sheer  boom,  guide  pier,  or  other  device  shall  be  paid 
for  by  the  person  owning  or  operating  said  bridge. 

Sec. 6.  That  the  persons  owning,  controlling,  or  operating  ^^«^^**'  ®*®- 
the  bridge  authorized  by  this  act  shall  maintain,  at  their 
own  expense,  from  sunset  to  sunrise,  throughout  the  year 
and  during  heavy  fogs,  such  lights  or  other  signals  as  the 
Light  House  Board  shall  prescribe,  and  shall,  during  the 
season  of  navigation,  have  posted  in  a  conspicuous  place 
on  or  near  the  bridge  the  clear  headroom  under  the  chan- 
nel span  on  that  day,  the  figure  expressing  this  height  to 
be  not  less  than  two  feet  high,  and  to  be  readily  visible 
from  any  point  in  the  channel  of  the  river  for  a  stretch  of 
three  thousand  feet  above  the  bridge  and  one  thousand  feet 
below  the  bridge. 

Sec.  7.  That  no  bridge  shall  be  erected  or  maintained  tio^®"'^*«" 
under  authority  of  this  act  which  shall  at  any  time  sub- 
stantially or  materially  obstruct  the  free  navigation  of  said 
river,  and  if  any  bridge  erected  under  such  authority  shalK 
in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navi- 
gation, he  is  hereby  authorized  to  cause  such  change  orcblugcS.*^*"^*^ 
alteration  of  such  bridge  to  be  made  as  will  effectually 
obviate  such  obstruction;  and  all  such  alterations  shall  be 
made  and  all  such  obstnictions  be  removed  at  the  expense  of 
the  persons  owning  or  controlling  said  bridge;  and  in  case 
of  any  litigation  arising  from  any  obstruction  or  alleged  ^»^*sation. 
obstruction  to  the  free  navigation  of  said  river,  caused  or 
alleged  to  be  caused  by  said  bridge,  the  case  may  be 
brought  in  the  circuit  courts  of  the  United  States  of  Illi- 
nois or  Missouri  in  whosfi  jurisdiction  any  portion  of  said 
bridge  may  be  located. 

Sec.  8.  That  any  bridge  authorized  to  be  constructed  w^r^^to*  approve 
nnder  this  act  shall  be  built  and  located  under  and  subject  plans,  etc 
to  such  regulations  for  the  security  of  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe;  and  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of 
War,  for  his  examination  and  approval,  a  design  and  draw- 
ings of  the  bridge  and  a  map  of  the  location,  giving,  for  the 
space  of  one  mile  above  and  one  mile  below  the  proposed 
location  of  the  bridge,  the  topography  of  the  banks  of  the 
river,  the  shore  lines  at  high  and  low  water,  the  direction 
and  strength  of  the  current  at  low,  medium,  and  high-water 
stages,  and  the  soundings,  accurately  showing  the  bed  of 
the  stream,  the  location  of  any  other  bridge  or  bridges,  and 
shall  furnish  such  other  information  as  may  be  required  for 
a  fall  and  satisfactory  understanding  of  the  subject;  and 
until  the  said  plan  and  location  of  the  bridge  are  approved 
by  the  Secretary  of  War  the  bridge  shall  not  be  built;  and  ^'^^"ses. 
should  any  changes  be  made  in  the  plan  of  said  bridge 
daring  the  progress  of  construction  such  changes  shall  be 
snbject  to  the  approval  of  the  Secretary  of  War. 

Sec.  9.  That  in  case  the  construction  of  the  bridge  author-  „,^j,^  ^^^  ^^^^ 
ized  in  this  act  be  not  commenced  within  one  year  an<l  pietion. 
completed  within  three  years  from  the  date  of  its  approval 
then  this  act  shall  be  null  and  void. 
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Amendment,     Sec.  10,  That  the  Tight  to  alter,  amend,  or  repeal  this  act 

^^^Proviso.         ^®  hereby  expressly  reserved.    And  it  is  further  provided 

Limit  oi  loca  tliat  DO  bridges  shall  be  coiistrncted  across  the  Mississippi 

^^^  lliver  within  two  miles  above  or  two  miles  below  the  bridj^ 

herein  provided  for,  unless  authorized  by  Congress,  and  the 

plans  therefor  approved  by  the  Secretary  of  Wax. 

Api)roved  March  1, 1893. 


March  1,1893.  CHAP.  185. — An  act  to  antUorize  the  constraction  of  a  bridge 
Vol.  27,  p.  513.    across- the  Calumet  River. 

Biuf  ilT^^d  lS^     ^^  *^  enacted  by  the  Senate  and  Rome  of  Representatives 
way  Company  o/</^e  United  States  of  America  in  Congress  OrSse^nbled,  Tliat 
SSr  rI? er?*in  it  shall  bc  lawful  for  the  Calumet  and  Blue  Island  Railway 
CookCounty.ni.  Company,  a  corporation  organized  and  existing  under  the 
laws  of  the  State  of  Illinois,  or  its  successors  and  assigns, 
to  construct  and  maintain  abridge  and  approaches  thereto 
across  the  Calumet  Eiver,  in  Cook  County,  in  the  State  of 
Location.        HHnois,  at  a  ix)int  on  and  opposite  that  i)art  of  lot  one,  ia 
block  sixty-three,  lying  south  of  block  sixty-two  and  east 
of  an  imaginary  line  drawn  south  from  the  southwest  cor- 
•^    ner  of  block  sixty-two  to  the  river  Calumet,  of  the  sub- 
division of  sections  five  and  six,  township  thirty-seven 
north,  range  fifteen  east,  of  the  third  principal  meridian; 
Raiiw.iy  bridge,  that  Said  bridge  may  be  constructed  for  railway  and  iH)stal 
service,  with  single  or  double  track  for  railway  traffic,  and 
which  shall  be  under  the  conditions  and  limitations  herein- 
after specified. 
^.J^    "^^'Ka-     ^EC.  2.  That  said  bridge  shall  not  interfere  with  the  free 

navigation  of  said  river  beyond  what  may  be  necessary  to 
carry  into  effect  the  rights  and  privileges  herein  granted, 
and  in  case  of  any  litigation  arising  under  the  provisions 
Litii^ation.      of  this  act  such  Utigatiou  may  be  tried  and  determined  by 
the  circuit  court  of  the  United  States  within  whose  juris- 
diction said  bridge  is  located. 
Lawful  stnic.     Sec.  3.  That  auy  bridge  built  under  the  provisions  of 
roite.*^*^   P^^^'Hhis  act  and  subject  to  its  limitations  shall  be  a  lawful 

structure,  and  shall  be  recognized  and  known  as  a  iK)st 

route,  upon  which  also  no  higlier  charge  shall  be  made  tor 

Charlies     for  tlic  trausmissioii  over  the  same  of  the  mails,  the  troop^s 

LeifeiXeti.^^"'  i^ii<l  tli^  nmnitions  of  war  of  the  United  States,  or  passi'U- 

gers  or  freight  passing  over  the  said  bridge,  than  the  rate 

per  mile  paid  for  the  transportaticm  over  the  railroiul  or 

XMiblic  highways  leading  to  the  said  bridge;  audit  shall 

enjoy  the  rights  and  privilege's  of  other  post  roads  in  the 

United  States;  and  the  United  States  shall  have  the  rigbt 

Postal  toie-of  way  across  said  bridge  and  its  ai)proaches  for  x)ostal-tel- 

^Ysl'b  toio-^^^^1^^*  l^^^P^^^^'"^' '^^^^^  '^^^  telegraph  {ind  telephone  compa- 
gnipii,  c?c.,coiu  nies  shall  havcj  ecpial  rights  and  privileges  in  constructing 
punh's.  ^^^1  maintaining  tlieir  lines  across  said  bridge. 

constmction.       Sec.  4.  That  Said  bridge  shall  be  constructed  as  a  draw- 
bridge of  such  cluira(!tor  of  construction  and  having  such 
Draw.  width  of  (Iraw-opcnings  and  such  elevation  above  hifrb 

water  as  the  Secretary  of  VV^ar  may  prescribe;  and  the 
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draw  openings  of  said  bridge  shall  be  so  protected  and 
arranged  that  water  crafts  can  be  worked  through  thein  at 
any  and  all  times;  and  the  piers  of  said  bridge  shall  be 
parallel  with  and  the  bridge  itself  at  right  angles  to  the 
current  of  the  river:  Provided,  That  said  draw  shall  be    rrovisoi. 
opened  promptly  upon  reasonable  signals  for  the  passage    opening  draw. 
of  boats;  and  said  company  or  corporation  shall  maintain, 
at  its  own  expense,  from  sunset  until  sunrise,  such  lights    Lights,  etc. 
or  other  signals  on  said  bridge  as  the  Light-House  Board 
shall  prescribe.    If  any  bridge  erected  under  such  author- 
ity shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct    unob»trncted 
such  navigation,  he  is  hereby  authorized  to  cause  such  °*^^^*^*^°* 
change  or  alteration  of  said  bridge  to  be  made  as  will 
effectually  obviate  such  obstruction;  and  all  such  altera- 
tions shall  be  made  and  all  such  obstructions  be  removed 
at  the  expense  of  the  owner  or  owners  of  said  bridge;  and 
in  case  of  any  litigation  arising  from  any  obstruction  or    ^^^^e*******- 
alleged  obstruction  to  the  free  navigation  of  said  river, 
caused  or  alleged  to  be  caused  by  said  bridge,  the  cause 
may  be  brought  in  the  ckeuit  court  of  the  United  States 
for  the  State  of  Illinois  in  whose  jurisdiction  any  portion 
of  said  obstruction  or  bridge  may  be  located:  Provided j^^^J^l^P^^^^* 
further,  That  nothing  in  this  act  shall  be  so  construed  as 
to  repeal  or  modify  any  of  the  provisions  of  law  now  exist- 
ing in  reference  to  the  protection  of  the  navigation  of  rivers 
or  exempt  this  bridge  from  the  operation  of  the  same. 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  j..,]^,^^^^^^^.^^^®^ 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and  uiea. 
privileges  relative  to  the  passage  of  railway  trains  over 
the  same,  and  over  approaches  thereto,  upon  ])ayment  of  a 
reasonable  compensation  for  such  use;    and  in  case  the    Terms. 
owner  or  owners  of  said  bridge  and  the  several  railroad 
companies,  or  any  of  them,  desiring  such  use  shall  fail  to 
agree  upon  the  sum  or  sums  to  be  paid  and  upon  rules  and 
conditions  to  which  each  shall  conform  in  using  said  bridge, 
all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and 
the  proofs  of  the  parties. 

Sec.  6.  That  any  bridge  authorized  to  be  constructed  w^^to^^I^provJ 
under  this  act  shall  be  built  and  located  under  and  subject  plans,  etc 
to  such  regulations  for  the  security  of  navigations  of  said 
river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure 
that  object  the  said  comi)any  shall  submit  to  the  Secretary 
of  War  for  his  examination  and  approval  a  design  and 
drawing  of  the  bridge,  and  a  map  of  location  giving,  for  the 
space  of  one-half  mile  above  and  one-half  mile  below  the 
proposed  location,  the  topography  of  the  banks  of  the  river, 
the  shore  lines  at  high  and  low  wat<*r,  the  directions  and 
strength  of  currents  at  all  stages,  and  soundings  accurately 
showing  the  bed  of  the  stream,  and  the  location  of  any 
other  bridge  or  bridges,  and  shall  furnish  such  other  in- 
formation as  may  be  required  for  a  full  and  satisfactory 
understanding  of  the  subject;  and  until  the  said  plan  and 
location  of  the  bridge  are  approved  by  the  Secretary  of 
War  the  bridge  shall  not  be  built;  and  when  said  plan  is 
approved  said  company  may  proceed  to  the  erection  of  said 
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Ah€nitioxib.  bi'idfre.  Tbe  Secretary  of  War  may  make  8iich  alterations 
in  sui'li  plans  as  Le  may  deem  necessary  to  the  better  pro- 
t«<'t]oii  of  navigation,  and  such  alterations  shall  be  adopted 
by  the  said  railway  comjiany.  The  said  railway  company 
may  at  anytime  make  any  alterations  deemed  advisable  tobe 
made  in  said  brid^  but  must  first  submit  such  proposed 
alterations  to  the  Secretary  of  War,  and  his  approval  shall 
be  first  had  before  they  shall  be  authorized  or  made;  the 
cost  of  such  chan^  shall  be  paid  by  the  company  owning 
or  controlling  said  bridge. 

.mrmnintgi^ 

act  is  hereby  expressly  reserved. 
cvmuDeDcemeDt     ^EC.  8.  That  this  act  shall  be  null  and  void  if  actual  eon- 
and  oompietiaiL.  structiou  of  the  bridge  herein  authorized  be  not  commenced 
within  one  year  and  completed  within  three  years  from  the 
date  hereof. 
Approved,  March  1, 1893. 


Amendjoent       g^^  y   rj^^^  ^^^  ^^^^  ^  ^^^  ^^^  amcudor  rcappcal  this 


^'^  ^'  ^f^'       CHAP.  186. — An  act  making  appropriations  for  the  support  of  the 
vol.  27.  p.  515.    Military  Academy  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
hundred  and  ninety-four. 

Be  it  enact4fd  by  the  Senate  and  HouseofRepresentatiresof 
Military  Acad- 1^  United  States  of  America  in  Congress  assembled^  That 
t^L.  ^^'P^***'"*  the  following  sums  be,  and  the  same  are  hereby,  appropri- 
ated, out  of  any  money  in  the  Treasury  not  otherwise  ap- 
propriated, for  the  support  of  the  Military  Academy  for 
the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 
ninety-four: 

tendJu**/""JEfli8-     ^^^  P^y  ^^  ^^^  superintendent  of  the  United  States  Mili- 
ora,  eu>.'  *'^^  *''**  tary  Academy  (colonel),  in  addition  to  pay  as  lieutenant- 
colonel  of  engineers,  five  hundred  dollars. 

•  •••••  • 

For  ])ay  of  one  instructor  of  practical  military  engineer- 
ing (major),  in  addition  to  pay  as  captain,  five  hundred  dol- 
lars. 

i)«partnient  of  FoF  department  of  civil  and  military  engineering:  For 
iH rV  **engiiiwr-  niodcls,  iiiaps,  purchasc  and  repair  of  instruments,  text- 
i"K-  books,  books  of  reference  and  stationery  for  the  use  of  in- 

structors, and  contingencies,  one  thousand  live  hundred 
dollars; 

For  extra  pay  of  one  enlisted  man  employed  as  drafts- 
man, two  bundreil  and  filty-six  dollars; 

111  all,  one  thousand  seven  hundred  and  littysix  dollars. 

•  ••••#  • 

TVpurtmont  of  For  dcpartinciit  of  pnu'tii-al  military  engineering:  For 
frry*' cii/i'mir  P^rcliaso  auil  Toj^air  of  instruments,  transiMirtation,  pur- 
i»*«-  clijise  of  t<H>ls.  iin]ilonu'nts.  and  materials,  and  for  extra 

duty  pay  of  ongiiuHT  sohiiers,  ;ia  tollows,  namely:  For  lo- 
st runuMitH«^  t\»r  use  ill  iiistnutinir  radct^^.  in  making  recon- 
naissaiucs:  ph«>tOi;ra]>lnr  apparatus  and  material  for  field 
]>hotojirapli\  ;  dra\^iiig  iiistruiiic!;!^  and  material  for  plat- 
tin  j:  )xH\Miiiaiss;nu-os,  surveying  instruments,  iustraments 


LAWS   AFFECTING    CORPS   OF   ENGINEERS.  571 

and  material  for  signaling  and  field  telegraphy ;  transpor- 
tation of  field  parties;  tools  and  materials  for  the  preser- 
vation, augmentation,  and  rei)air  of  wooden  ponton  and  one 
canvas  ponton  bridge  train,  sapping  and  mining  tools  and 
material;  rope,  cordage,  material  for  rafts  and  for  spar  and 
trestle  bridges;  intiencliing  tools,  tools  and  material  for 
tlie  repair  of  Fort  Clinton  and  the  batteries  at  the  academy, 
and  extra-duty  pay  of  engineer  soldiers,  at  fifty  cents  per 
day  each,  when  performing  special  skilled  mechanical  labor 
in  the  department  of  practical  military  engineering;  for 
models,  books  of  reference,  and  stationery,  one  thousand 
two  hundred  dollars. 

Approved,  March  1, 1893. 


CHAP.  190. — An  act  to  authorize  the  Montgomery  Bridge  Company  M.^rch  l,  1893. 
to  construct  and  maintain  a  bridge  across  the  Alabama  River  near  the  v^^-  27.  P-  528. 
city  of  Montgomery,  Alabama. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That 
the  Montgomery  Bridge  Company,  a  corporation  created    Montcomftry 
and  existing  under  an  act  of  the  general  assembly  of  the  ^^y ^^i^rwT^STiJ 
State  of  Alabama,  for  the  purpose  of  constructing  and  Su  uiVf?  near 
maintaining  the  bridge  hereinafter  mentioned,  be,  and  ig^^ontgomery, 
hereby,  authorized    to  construct   and  maintain  a  wagon 
bridge  for  the  passage  of  vehicles,  foot  passengers,  and    wagon  bridge, 
animals  across  the  Alabama  Eiver,  at  such  point  as  may  be  ®*^* 
selected  by  such  company  between  the  junction  of  the  Coosa 
and  Tallapoosa  rivers  and  the  city  of  Montgomery,  in  the 
State  of  Alabama,  said  bridge  to  be  so  constructed  as  not 
to  obstruct  the  navigation  af  said  river  and  to  be  provided 
with  a  suitable  draw:   Provided^   That  any   bridge  con-    p^^^^ 
strncted  under  this  act  and  according  to  its  limitations  shall 
be  a  lawful  structure,  and  shall  be  known  and  recognized    Lawful  etnio- 
as  a  post  route,  and  the  same  is  hereby  declared  to  be  a  post  ^^^^^  *"^    ^^^ 
route,  and  the  United  States  shall  hiive  the  right  of  way    p»Htai    teie- 
for  a  postal  telegraph  across  said  bridge.  g^*p*»- 

Sec.  2.  That  the  bridge  authorized  to  be  constructed 
under  this  act  shall  be  located  and  built  imder  and  subject 
to  such  regulations  for  the  security  of  the  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  w^^^uJ^jJTpro^ 
secure  that  object  the  said  company  or  corporation  shall  plans,  ©uS** 
submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  proposed  bridge 
and  a  map  of  the  location,  giving,  for  the  space  of  one-half 
mile  above  and  one-half  mile  below  the  proposed  location, 
the  topography  of  the  banks  of  the  river,  the  shore  lines  at 
high  and  low  water,  the  direction  and  strength  of  the  cur- 
rents, and  the  soundings,  accurately  showing  the  bed  of 
the  stream,  and  ohall  furnish  such  other  information  as  may 
be  requireu  for  a  full  and  satisfactory  understanding  of  the 
subject;  and  until  the  said  plan  and  location  of  the  bridge 
are  approved  by  the  Secretary  of  War  no  work  upon  the 
bridge  shall  be  commenced  3  and  should  any  change  be  made 
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ill  the  plan  of  said  bridge  during  the  progress  of  construc- 
tion such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War. 

Amendment,  Seo.  3.  That  Gongrcss  rescrvcs  the  right  to  alter,  amend, 
*  '  or  repeal  this  act  at  any  time;  and  that  if  at  any  time  nav- 

igation of  said  river  shall  in  any  manner  be  obstructed  or 
impaired  by  the  said  bridge,  the  Secretary  of  War  shall 
have  authority,  and  it  shall  be  his  duty,  to  require  the  said 

Changw.  bridge  company  to  alter  and  change  the  said  bridge,  at  its 
own  expense,  in  such  manner  as  may  be  proper  to  secure 
free  and  complete  navigation  without  impediment;  and  if, 
upon  reasonable  notice  to  said  bridge  company  to  make  such 
change  or  improvements,  the  said  ex)mpany  fails  to  do  so, 
the  Secretary  of  War  shall  have  authority  to  make  the 
same  at  the  expense  of  said  company,  and  all  the  rights 

Fj!I?'*n7vigft.  conferred  by  this  act  shall  be  forfeited;  and  Congress  shall 
turn.  have  power  to  do  any  and  all  things  necessary  to  secure  the 

free  navigation  of  the  river. 

ToUs.  Seo.  4.  That  said  company  shall  be  permitted  to  charge 

and  take  such  rates  of  toll  for  crossing  Siiid  bridge  as  may 
be  reasonable,  subject  to  the  approval  of  the  Secretary  of 
War. 

Opening  draw.  Seg.  5.  That  the  draw  provided  for  the  bridge  herein 
authorized  to  be  constructed  shall  be  opened  promptly  upon 
reasonable  signal  for  the  passing  of  boats;  and  said  com- 

Lighto.  etc.  panyor  corporation  shall  maintain,  at  its  own  exi)enseY 
from  sunset  till  sunrise,  such  lights  or  other  signals  on  said 
bridge  as  the  Light-House  Board  shall  prescribe. 

ttm  by  tele-  Seg.  6.  That  all  telephone  and  telegraph  companies  shall 
pM^ii.***^'*  ^^^  ^®  granted  equal  rights  and  priviJeges  in  the  construction 

and  operation  of  their  lines  across  said  bridge;  and  if  act- 
ual construction  of  the  bridge  herein  authorized  shall  not 

m«it"and  oom-^®  ^^'""^^^^^  withiu  ouc  year  from  the  passage  of  this 
pietion.  act,  and  be  completed  within  three  years  from  same  date, 

the  rights  and  privileges  hereby  granted  shall  cease  and 

be  determined. 
Approved,  March  1, 1893. 


March  1, 1898.       CHAP.  191. — An  act  to  ameud  an  act  approved  .Inly  twenty-sev- 
Vol. 27, p. 529.    entU,  eighteen  hundred  and  Dinety-two,  entitled  ''An  act  to  provide 
for  the  improvement  of  the  outer  bar  of  Brunswick,  Georgia." 

Be  it  enacted  by  the  Senate  arid  Home  of  Representatives 

^^men^i^c  ^-^  ^^^  tTiii^e^Z  States  of  America  in  Congress  assembled^  That 

p.G^yMrupon  the  Secretary  of  War  be  authorized  to  pay  to  C.  P.  Goodyear, 

?Jater°channei^^®  hcirs  or  assigns,  upon  the  procurement  by  said  O.  P. 

over  outer  bar.    Goodycar,  his  hcirs  or  assigns,  of  a  practicable  channel  over 

the  outer  bar  of  Brunswick,  Georgia,  at  least  one  hundred 
Vol.  27,  p.  280,  ^^^  in  width,  and  of  a  minimum  depth  of  twenty-two  fftet 
amended.'        'at  Ordinary  mean  hi^h  tide,  on  or  before  November  first, 
thne/eto.^°    ^  eighteen  hundred  and  ninety- three,  the  sum  of  ten  thou- 
sand dollars;  upon  the  procurement,  as  aforesaid,  on  or  be- 
fore November  first,  eighteen  liundred  and  ninety-three,  of 
a  depth  of  water  in  said  channel  over  said  outer  bar  of  a 
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miiihnnm  depth  at  ordinary  meau  liigli  tide  of  twentytlire^ 
feet,  ten  thousand  dollars  more,  to  bo  paid  in  manner  afore- 
said; upon  the  procurement  as  aforesaid,  on  or  before  No- 
vember first,  eighteen  hundred  and  ninety-three,  of  a  depth 
of  water  in  said  channel  over  said  outer  bar  at  a  minimum 
depth  at  ordinary  mean  high  tide  of  twenty-four  feet,  ten 
thousand  dollars  more,  to  be  paid  in  manner  aforesaid;  upon 
the  procurement  as  aforesaid  on  or  before  November  first, 
eighteen  hundred  and  ninety-three,  of  a  depth  of  water  in 
said  chaimel  over  said  outer  bar  of  a  minimum  depth  at 
ordinary  mean  high  tide  of  twenty-five  feet,  ten  tiiousand 
dollars  more,  to  be  paid  in  manner  aforesaid;  upon  i^rocure- 
ment,  on  or  before  November  first,  eigliteen  ]uindre<l  and 
ninety-three,  of  a  minimum  depth  in  said  channel  over  said 
outer  bar  of  twenty-six  feet  at  ordinary  mean  high  tide,  and 
of  a  width  not  less  than  one  hundred  and  twenty  five  feet, 
ten  thousand  dollars  more,  to  be  paid  in  manner  aforesaid; 
and  should  the  depth  of  twenty  five  feet,  at  ordinary  mean 
high  tide  in  said  channel  over  said  outer  bar,  be  procured 
on  or  before  the  time  aforesaid,  and  maintained  for  two 
years  for  the  width  named  thereafter,  twenty-five  thousand 
dollars  in  addition,  to  be  paid  in  manner  aforesaid;  and 
should  the  de])th  of  twenty  six  feet,  at  ordinary  mean  high 
tide  for  the  width  named,  be  procured  on  or  before  the  date 
named,  and  maintained  for  two  years  thereafter,  twenty- 
five  thousand  dollars  in  addition,  to  be  paid  in  manner 
aforesaid.  The  said  G.  P.  Goodyear,  his  heirs  and  assigns, 
shall  perform  said  work  on  said  outer  bar  by  the  explosion  tio^^^ilj^^^px^iod? 
ol  dynamite  on  the  bottom  of  said  channel  or  sunk  beneath  ing  aynamite. 
the  bottom  of  said  channel,  in  his  or  their  discretion,  and 
not  otherwise;  and  the  channel  to  be  deepened  as  afore- 
said shall  be  north  of  the  present  buoyedout  channel,  so 
that  said  work  shall  not  interfere  with  the  commerce  of  the 

Sort  of  Brunswick  during  the  progress  of  such  work.    The 
ecretary  of  War  shall  detail  an  officer  of  engineers  to  ex-  ce?"to'"rTiJi>rt*?n 
amine  and  rei)ort  upon  said  work  from  time  to  time,  at  such  maiuttuauccuto. 
times  as  the  said  G.  P.  Goodyear,  his  heirs  and  assigns,  an- 
nounce that  they  have  complied  with  the  conditions  as  to 
any  of  the  depths  and  widths  named,  or  as  to  the  mainte- 
nance, of  depths  of  twenty-five  and  twenty-six  feet,  and 
payments  to  be  made  as  aforesaid  upon  the  certificate  of 
such  engineer  that  such  depth  and  width,  or  such  mainte- 
nance, has  been  accomplished  in  accordance  with  the  pro- 
visions of  this  act.    And  said  engineer  officer  shall  specially 
report  as  to  the  means  used  to  acquire  and  maintain  said  „,fi',^,'jl  „^^ 
depths  and  widths.    And  the  money  necessary  to  carry  out 
the  provisions  of  this  act  is  hereby  reappropriated  out  of   Ke«ppropri». 
any  money  in  the  Treasury  not  otherwise  appropriated. 
Approved;  March  1^  1893, 
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March  2, 1898.      CHAP.  197. — An  act  to  provide  a  permanent  system  of  highways 
Vol.27,  p.  532.  {^  that  part  of  the  District  of  Columhia  lying  outside  of  cities. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives 

Dintrict  of  Co-  of  the  United  States  of  America  in  Congress  assembled^  That 
*"pe*?manent^^®  Commissioners  of  the  District  of  Columbia  are  hereby 
t^yntlm  of  hish-  authorized  and  directed  to  prepare  a  plan  for  the  extension 
Jfciti^.'  ®"     ®  of  a  permanent  system  of  highways  over  all  that  portion  of 

said  District  not  included  within  the  limits  of  the  cities  of 

Conforming  to  Washington  and  Georgetown.  Said  system  shall  be  made 
w^uiiTirtSn  *  *  ^  nearly  in  conformity  with  the  .street  plan  of  the  city  of 

M  "«ton.  Washington  as  the  Commissioners  may  deem  advisable  and 
practicable.  The  highways  provided  in  such  x)lans  shall 
not  in  any  case  be  less  than  ninety  feet  nor  more  than  one 

Width.  hundred  and  sixty  feet  wide,  except  in  cases  of  existing 

highways,  which  may  be  established  of  any  width  not  less 
than  their  existing  width  and  not  more  than  one  hundred 
and  sixty  feet  in  width. 

Pr^pnnuon  of  Seg.  2.  That  thosaid  plans  shall  be  prepared  from  time  to 
plans  iu  suctions,  tiineiu  sectious,  each  of  which  shall  cover  such  an  area  as  the 

Commissioners  may  deem  advisable  to  include  therein,  and 
it  shall  be  the  duty  of  the  Commissioners  in  preparing  such 
plan  by  sections,  as  far  as  may  be  practicable,  to  select 
first  such  areas  as  are  covered  by  existing  suburban  sub- 
divisions not  in  xM)nformity  with  the  general  plan  of  the  city 

A  do  p  ti  on  o  f  of  Washington.  The  Commissioners  in  making  such  plans 
un^^aubdVvr  ^UftU  adopt  and  conform  to  any  then  existing  subdiyisions 
■loni.  which  shall  have  been  made  in  compliance  with  the  provi- 

sions of  the  act  of  Congress  approved  August  twenty-seventh, 

Vol.  35,  p.  451.  eighteen  hundred  and  eighty-eight,  entitled  "An  act  to 
regulate  the  subdivision  of  land  within  the  District  of  Co- ' 
lumbiii,"  or  which  shall,  in  the  opinion  of  theCommissioners, 

ivov/fpt.        conform  to  the  general  plan  of  the  city  of  Washington :  Pro- 

Hhort  MNphai  vidcdj  hotccveTj  That  no  place  or  street  extending  no  farther 
boMfruuuyi.'tito^'than  IVom  one  principal  street  to  another,  which  has  been 
optMKHl  under  the  direction  of  the  Commissioners,  or  in  con- 
Tor  in  ity  with  any  subdivision  approved  by  them  prior  to 
Vuixust  twenty-seventh,  eighteen  hundred  and  eighty-eight, 
and  recorded,  and  which  is  now  paved  with  asphalt  or  other 
sheet  pavement,  shall  he  altered,  attected,or  interfered  with 
by  any  plan  adopted  or  anything  done  under  or  by  virtue 
of  this  act.  Whenever  the  plan  of  any  such  section  shall 
have  been  .adopted  by  the  Commissioners  they  shall  cause 

i^^p  a  map  of  the  same  to  be  made  showing  the  boundaries 

and  dimensions  of  and  number  of  square  feet  in  the  streets, 
avenues,  and  roads  established  by  them  therein ;  the  bound- 
aries and  dimensions  of  and  number  of  square  feet  in 
each,  if  any,  of  the  then  existing  highways  in  the  area 
covered  by  such  map,  and  the  boundaries  and  dimensions 
of  and  numb(»r  of  S(iuare  feet  in  Ciich  lot  of  any  then  ex- 
isting subdivision  owned  by  private  persons;  and  con- 
taining such  explanations  as  shall  be  necessary  to  a  com- 
plete understanding  of  such  map.  In  making  such  maps 
the  Comiriissioners  are  further  authorized  to  lay  out  at 
the  intersections  of  the  principal  avenues  and  streets  thereof 
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circles  or  other   rewcivations  eorri'sjioiKiiiig   in   i'i'"'"''',i'^^'^'i^;JJi 
and  dimen»iou»  with   tbuso   dow  uxisting  at  snch  iiitor-timi. 
wctions  ill  tlie  city  of  Waahington.    A  copy  of  siu-]\  map, 
diily  certified  by  tlie  CommissiODerH,  shall  be  deliverer!  to   car(ifl(iJo..piM 
a  conimiesioii  hereby  create<l,  cwiuiHtftHd  of  the  Secretary  of  ^  io'»'™Bmi" 
War,  tlie  Secretary  of  the  Interior,  nml  the  t'hief  of  Engi- "'"i. 
nwrs,  for  the  time  being,  wlio  shall  make  such  alterations,  AH«nition«,Mo. 
if  any,  thoroin,  as  they  shall  deem  advisable,  keeping  in 
view  the  iutention  and  prnviHioiiR  of  tliiH  -Mt,  and  the  neeeH- 
sity  of  lianuouizing  as  far  at  posNtbk'  tlie  pnblir  couvenieiicfl 
with  economy  of  expenditure;  and  if  Kinh  eominmHioti  shall 
see  fit,  they  may  cause  to  bo  made  a  new  map  iu  place  of 
ilie  one  submitted  to  them.     Wheu  such  cnmniisaion,  or  a  „_*- 

majority  thereof,  shall  have  come  to  a  linal  dtsterminatiou"'  •J""'^**»- 
iu  the  matter,  tiiey  shall  a.p[>n>ve  iu  writin;,'  the  map  ichii^h 
they  shall  ad<ipt,  aiid  sliall  deliver  it  ti)saidOommi»8ionpr8 
of  the  lii.-;liiri  of  rohmibia,  and  the  same  shall  at  oucebe 
tiled  iitiil  irniiilnl  ui  thc  office  of  the  sui'veyorof  the  liis-    Ftiiag  mod 
trictof  ('uliiiiil)i:i,  ;iiid  after  any  snch  map  shall  have  been '™"^'"«- 
HO  recutilcil  no  I'mlher  subdivision  of  any  land  iucluded    ^  .  ^, 
therein  shall  be  adinilU'd  to  record  in  the  olUce  of  the  snr-iHvi°tnii  '""V 
veyor  of  said  District,  or  iu  the  offieo  of  the  recorder  of  ™^!;^  iw'*' 
deeds  thereof,  unioss  the  same  be  first  approved  t)y  the  Com- 
missioners and  be  in  confornuty  to  such  map.     Nor  shall  it 
be  lawful  when  any  such  map  shiUI  liave  been  so  recorded    Abundonea 
for  the  (-'ouiDiissioners  of  the  District  of  Columbia,  or  any  W**^"  ■;"*  "• 
other  ofllccp  or  person  representing  the  United  States  or        J'"'*™."'"- 
tlie  Dlfitiict  of  Columbia,  to  thereafter  improve,  repair,  or 
BSHume  any  responsibdity  in  reganl  to  any  abandoned  high- 
way within  the  area  covered  by  such  map,  or  to  acc«pt,   Proiectai  high- 
improve,  repair,  or  assume  any  responsibility  in  regard  to  "p"^,!;, '^il*'"^  Jj 
uny  highway  that  any  owner  of  land  in  such  area  shall  i><HtrictiJoiiuiiia- 
therea^r  attempt  to  layout  or  establish,  unless  such  laud-"™""' 
owner  shall  first  have  submitted  to  the  Commissioners  a 
plat  of  such  proposet^l  highway  and  the  Commissioners  shall 
liave  found  the  same  to  be  in  conformity  to  such  map,  and 
shall  have  ap|iroved  such  plat  and  caused  it  to  he  recorded 
in  the  oftic*  of  said  surveyor.    In  order  to  enable  the  said    ciwiianowiM- 
Commissioners  to  proceed  speedily  and  efficiently  to  carry  fSSrolw^onrr^ 
ont  the  purposes  of  this  act,  they  are  hereby  authorized  to  "^ -  ■i>pJ""^ '" 
appoint  two  civilians  assistants  to  the  Engineer  Comnus-  "^  "*'    ""  ' 
sioner,  who,  with  such  Engineer  Commissioner  shall,  under 
the  direction  of  the  Comndssioners,  have  Immediate  charge 
of  the  work  to  be  done  under  this  act:  Provided,  howeDer, 
That  the  appointment,  term  of  ofBce,  and  compensation  of   ArpuinuiiMiu, 
sDch  civilian  assistants  shall  be  subject  to  the  approval  of" 
the  commission  hereinbefore  provided  for,  consisting  of  the 
Hecretary  of  War,  the  Secretary  of  the  Interior,  and  the 
Chief  of  the  Engineers,  «r  of  a  majority  of  them. 

Sec.  3.  That  wheiianysuchmapshallhavebecnrecorded  nwdeandwOW^ 
iu>  aforesaid  in  the  office  of  the  sarveyor  of  the  District  it 
HbatI  be  lawful  for  the  owner  of  any  laud  included  withiu 
Hiicli  map  to  adopt  tho  subdivision  thereby  made  by  a 
refeieuce  thereto  and  to  this  section  iu  any  deed  or  will 
which  he  shall  tbcivalVr  make,  and  when  any  deed  or  will 
eoutaiuijig  any  auch  Lofercuce  shall  have  beeu  made  and 
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recorded  in  the  proper  oflSce  it  shall  have  the  same  efifcct 
as  though  the  grantor  or  grantors  in  such  deed  or  the  maker 
of  sucli  will  had  made  such  subdivision  and  recorded  the 
same  in  compliance  with  law. 

piSi^luT.  ^^^  Sec.  4.  That  for  the  purpose  of  making  surveys  for  such 
plans  and  maps  the  Commissioners  and  their  agents  and 
em])loyees  necessarily  engaged  in  making  such  surveys  are 
authorized  to  enter  upon  any  lands  through  or  on  which 
any  projected  highway  or  reservation  may  run  or  lie. 

BtJLtol'lto^  ""^  Sec.  5.  That  the  Commissioners  of  the  District  of  Colum- 
bia  are  authorized  to  name  all  streets,  avenues,  alleys,  and 
reservations  laid  out  or  adopted  under  the  provisions  of 
this  act. 

piS^Sg****""  Sec.  6.  That  within  thirty  days  after  any  such  map  shall 
have  been  recorded  as  aforesaid,  which  shall  alt-er  any  high- 
way or  highways  in  any  then  existing  subdiviMon  in  the 
area  included  in  such  map,  or  which  shcill  disi>euse  with  any 
highway  or  highways,  or  any  part  thereof,  in  any  such  sub- 
division, the  Commissioners  of  the  District  of  Columbia 
shall  make  application  to  the  supreme  court  of  the  Dis- 
trict of  Columbia,  holding  a  special  term  as  a  district  court 
of  the  United  States,  by  wiitten  petition,  praying  the  con- 
demnation of  a  permanent  right  of  way  fL)r  the  public  over 
all  the  land  lying  within  the  limits  of  such  subdivision  not 
already  owned  by  the  United  States  or  the  District  of 
Columbia,  or  dedicated  to  public  use  as  a  highway,  which 
shall  be  included  within  the  highways  or  reservations  laid 
out  by  the  Commissioners  and  indicated  on  such  map* 
Upon  the  filing  of  such  petition  the  said  court  in  special 
term  shall  proceed  to  condemn  a  permanent  rightof  way  for 
the  public  over  said  land  in  the  manner  hereinafter  pro- 
vided. 

in^*x^tiSr«nb^     ^E^*  '^'  '^^^^  ^  ^  ^^y  li^g^^way  or  highways  or  part  of 
diviaioua, otc.     any  highway  or  highways  laid  down  upon  any  such  map 
which  shall  not  lie  within  the  limits  of  any  existing  sub- 
division the  Commissioners  at  any  time  thereafter,  when  in 
their  judgment  the  public  convenience  shall  require  the 
Peuuon,  etc.   opening  of  the  same  or  of  any  part  thereof,  may  make  ap- 
plication as  aforesaid  to  the  sui)reme  court  of  the  District 
of  Columbia,  holding  a  special  term  as  aforesaid,  for  the 
condemnation  and  opening  of  the  same;  and  said  court  in 
special  term  as  aforesaid  shall  thereupon  proceed  in  the 
manner  hereinafter  provided  to  condemn  a  permanent  right 
of  way  for  the  public  over  all  the  land  not  already  owned 
by  the  United  States  or  the  District  of  Columbia,  or  dedi- 
cated to  public  use  as  a  highway,  included  within  the  high- 
way or  highways  or  part  of  a  highway  or  highways  de- 
Ptovitoi,        scribed  in  such  application:  Provided,  That  in  such  case 
the  court,  after  public  notice  shall  have  been  given  as  here- 
Hoarings,  etc.  inaftcr  directed,  shall  first  hear  evidence  as  to  whether  the 
public  convenience  does  in  fact  require  the  immediate  open- 
ing of  the  highwfiy  or  highways  or  part  of  any  highway  or 
highways  described  in  such  ai)plication,  and  shall  deter- 
Beterminatioii,  mine  that  qucstiou  ou  the  evidence  submitted  to  it:  and  if 
•^'  the  court  sliall  as  to  any  i)ait  of  the  land  sought  to  be  con- 

demned decide  such  question  in  the  negative  it  shall  pro- 
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r  ceed  no  further  as  to  such  part  at  tbftt  time.    And  if  the    Funhet    pro- 
tsonrt,  after  aiich  notice  and  hearing,  shall  determine  that ''"^'''■' 
the  pnblic  convenience  does  not  in  fat't  require  the  imme- 
diate opening  of  any  highway  or  highways  or  any  part 
thereof  described  in  suoh  application;  no  further  proceed- 
ings shall  be  had  under  such  application. 

8bc.  8.  Tbatwhfnanyapplicalion  fihallhavebeonfilediQ    ruwio  n«tiM 
said  conrt  in  special  term  under  the  preceding  sections  of*  ■pp'™"'^' 
this  act  said  court  in  special  term  shall  canse  public  notice 
of  not  less  than  thirty  days  to  be  given  of  such  application, 
in  such  manner  as  shall  be  prescribed  by  a  general  rule  by 
said  conrt  in  general  termj  which  notice  shall  warn  all  per- 
sons having  any  interest  in  the  proceedings  to  attend  the 
court  at  a  day  to  be  named  in  said  notice,  and  to  continue 
in  attendance  until  the  court  shall  have  made  a  final  order    Honrtng,  «to. 
ID  the  premises.    Said  conrt  in  special  t«rin,  after  such 
notice  shall  have  been  given,  shall  take  no  further  step 
until  the  time  thereby  limited  shall  have  expired,  and  shall 
afi'ord  all  parties  in  interest  a  reasonable  opportunity  to  be 
beard  daring  the  proceedings.    In  addition  to  such  public 
notice  said  court  in  special  term,  whenever  it  shall  heprae- 
ticable  to  do  so,  shall  cause  a  similar  notice  to  be  served    SKrvio«  of  dd 
by  the  marshal  of  the  District  of  Columbia,  or  his  deputies,  "''''• 
u|)on  each  of  the  owners  of  the  land  sought  to  be  con- 
demned; and  shall  also  cause  notice  to  be  given  to  the  at>< 
tomey  of  the  United  States  for  the  Distiict  of  Columbia. 

Sec.  9.  That  when  the  object  of  any  such  application  to   CoDdBiaiiitigii. 
said  court  shall  be  in  whole  or  in  part  to  rectify  or  change 
an  existing  subdivision  the  court,  immediately  after  the 

'  expiration  of  the  time  limited  in  such  notice,  shall  proceed 
urichout  delay  to  make  the  re<)uired  condemuatiou,  so  fur 
as  it  shall  relate  to  any  land  within  such  subdivision,  and 
as  to  any  land  not  lying  within  the  limits  of  an  existing 
KiibdivlBion  which  ih  sought  to  Ite  rectiflcd  or  changed  the 
court  shall  proceed  in  like  manner  only  after  it  shall  have 
determined  as  hereinbefore  provided  that  the  public  con- 
venience requires  the  condemnation,  and  then  only  to  the 

m  ext«nt  which  the  public  convenience  shall  require. 

Sec.  10.  That  when  any  right  of  way  is  to  he  condemned   jurr. 
tnder  this  act  said  court  iu  special  term  shall  cause  a  jury 
bf  seven  judicious,  disinterested  men,  not  related  to  any    cotnwxitioii 
SperBon  interested  in  the  proceedings,  and  not  in  the  service 

Cor  employment  of  the  DistrictofOoInmbia  or  of  the  United 
States  to  be  summoned  by  the  marshal,  and  shall  admin- 
ieter  to  the  jury  an  oath  or  affirmationthatthey  will,  with- 
out favor  or  partiality  to  anyoue,  to  the  best  of  their  judg- 
ment, determine  such  questions  as  may  be  submitted  to 
tliem  by  the  coui-t  dnring  the  proceedings.  The  court, 
Itefore  accepting  the  jury,  shall  hear  any  objections  that  ^ 
may  be  made  to  any  member  thereof,  and  shall  have  fulU"" 
power  to  decide  on  all  such  objections  and  to  excuse  any 
juror  and  to  cause  any  vacancies  in  the  jury  to  be  filled. 
When  the  jui-y  shall  have  been  organized  the  court  and  the 
jnry  dhftU  hear  and  receive  such  evidence  as  maybe  ofl'eredor 
Mtibmitted  on  behalf  of  the  District  of  Columbia  or  on  behalf 
of  the  United  States  or  by  any  person  having  any  interest  in 
?j(j93 37 
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Procedure.      tJie  proceedings,  and  the  proceediDgs  shall  be  condactedas 

nearly  as  may  be  as  civil  cases  triable  by  jonr  are  now  con- 

onierof  proof,  ductcd  in  Said  District,  bnt  the  order  of  proof  shall  be  in  the 

***•  discretion  of  the  court.    Upon  the  motion  of  any  party  in 

interest  the  court  may  direct  the  jury  to  view  the  premises 

under  consideration,  under  such  regulations  as  the  court  may 

prescribe.     When  the  hearing  is  concluded  the  juiy,  or  a 

Written  v  e r-  majority  thereof,  shall  render  a  written  verdict  in  such  form 

^ic^*  as  may  be  prescribed  or  submitted  to  the  jury  by  the  court, 

which  verdict  shall  be  signed  by  the  jurors,  or  by  a  minor- 
ity of  them,  and  filed  in  the  court.    The  court  shall  have 
May   be   set  powcr  to  Set  aside  such  verdict  when  satisfied  that  titie  same 
"*powor«  of  the  ^®  ^"j^s*  OT  Unreasonable.    One  jury  may  be  sworn  and  one 
court  Mtotriids,  trial  had  as  to  all  or  any  of  the  parcels  of  land  involved  in 
juiiee,  verdict*,  ^j^  proceeding,  at  the  discretion  of  the  court,  and  where 

the  jury  shall  have  rendered  a  verdict  as  to  more  than  one 
parcel  of  land  the  court  may  set  aside  the  verdict  as  to  one 
ConfirmaUon.  or  morc  parccls  and  confirm  it  as  to  the  others.    When  the 
verdict  of  the  jury,  in  whole  or  in  part,  shall  have  beeoi  so 
set  aside  a  new  ju^  shall  be  summoned  and  the  proceed- 
ings continued  until  the  court  shall  have  confirmed  a  ver- 
dict as  to  all  the  land  involved  in  the  proceeding. 
Damage  where     Seg.  11.  That  whcre  the  usc  of  a  paort  only  of  any  parcel 
coufi£ed.^^^^  ^^  tract  of  land  shall  be  condemned  in  such  a  proceeding 
the  jury  in  assessing  the  damages  therefor  shall  take  into 
consideration  the  benefit  the  purpose  for  which  it  is  taken 
may  be  to  the  owner  or  owners  of  such  tract  or  parcel  by 
enhancing  the  value  of  the  remainder  of  the  same,  and  shall 
give  their  verdict  accordingly,  and  the  court  may  reqoixe 
in  such  case  that  the  damages  and  the  benefits  shall  be 
found  and  stated  separately. 
Death,  etc..  of     Seo.  12.  That  uo  trial  under  this  act  shall  fail  by  reason 
junrr.  ^^  ^^^^  death  or  disability  of  any  juror  occurring  during  the 

Hearing  to  pro-  proceedhigs,  but  thc  hearing  shall  proceed  with  the  remain- 
*^vomo.         iiig  jurors:  Provided,  That  no  verdict  shall  be  valid  unless 

vnii.iityof  ver-  concurred  in  by  a  majority  of  a  complete  jury. 
^''^'  Sec.  13.  That  no  evidence  shall  be  offered  or  received  by 

Evidence.  tlic  jury  as  to  the  persons  who  will  be  entitled  to  receive 
tlio  compensation  that  may  be  awarded  as  to  any  parcel  of 
land.  If  any  question  shall  arise  as  to  whether  any  person 
claiming  a  right  to  be  heard  is  in  fact  interested  in  the  pro- 
ceedings, the  court  shall  bear  and  determine  the  question 
in  a  summary  way,  and  in  cases  of  doubt  shall  permit  the 
coiit«»nt8  of  party  to  be  heard.  The  verdict  of  the  jury  shall  state  as 
rerdict.  ^^  ^^^.jj  parcel  of  land  involved  in  the  proceeding  only  the 

amount  of  comi)en8ation,  less  the  benefits,  if  any,  which  it 
shall  award  in  respect  thereof,  and  shaU  not  contain  any 
finding  as  to  the  ownership  of  the  land  or  tbe  persons 
entitled  to  the  compensation. 
comiK'nsation  Sec.  14.  That  cacli  of  Said  jurors  shall  receive  a  compen- 
o  jurors.  gatiou  of  fivc  dollaxs  per  day  for  his  sei*vices  during  the 

time  he  shall  be  actually  engaged  in  such  services. 

u!irv^al»w«J3     ®^^'  ^^'  That  the  amount  awarded  by  said  court  as  dam* 

S2"*b J iTo fitted  ages  for  each  highway  or  reservation,  or  part  thereof,  con- 

ricf rnwuM '*^  demned  and  established  under  this  act,  shall  be  one  half 

assessed  against  the  land  benefited  thereby  and  the  other 
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hitlf  shall  be  cliargcd  up  to  t'lc  revetmns  of  the  District  of 
(JoliiiiibJa;  that  oiie-half  of  tbe  miioimt  uwanled  by  siti<l 
court  as  damage  for  eath  highway  or  teeervatioii  or  part 
thereof,  condemned  aiid  estabiifihed  under  this  a^t,  Khali 
be  charged  ui>on  tbe  lauds  beiiclited  by  the  laying  out  and 
oiieniTig  of  such  highway  or  reservation  or  part  thereof  and 
the  remainder  of  said  amoant  Khali  be  charged  to  the  rev- 
enues of  the  District  of  GoUimbia.    The  same  jury  which    „ 
shall  assess  the  damages  caused  by  the  o[>euing  of  anyixn 
highways  or  resei-vatiuu  or  pjirt  thereof,  or  by  the  abaii- 1||','; 
donmeiit  of  an  existing  highway  or  part  thereof,  shall  ascer- 
tain and  determine  what  pi'operty  is  thereby  benefited,  and 
sliall  atiSCSK  against  each  parcel  which  it  shall  hud  to  be  so 
benefited  its  proper  propt)rtioiial  part  of  the  whole  of  said 
one  half  of  the  damages:  I'rorUletl,  Tlia,t  in  making  such    p, 
assessment  for  benelitij  the  jury  shall,  as  to  any  tract  a  part    j,^ 
of  which  shall  have  been  taken  for  such  highway  or  reser-  uo 
vation,  or  part  thereof,  make  due  allowance  for  the  amount,  "!^ 
if  any,  which  shall  have  been  deducted  from  the  value  ofrt-™ 
the  part  takeu  on  account  of  the  benefit  U>  the  remainder 
of  tbe  tract.    The  prof-eediugs  of  the  court  and  the  jury  iu 
making  assessments  for  beuefits  under  this  section  shall 
coritorm  as  nearly  as  is  practicable  to  the  foregoing  pro- 
visions of  this  act  relating  to  the  assessment  of  damages, 
and  the  verdict  of  the  jury  making  an  assessment  under 
this  section  as  to  any  parcel  of  land  shall  not  be  conclusive 
until  the  same  shall  have  been  confirmed  by  the  (^urt.   ,-, 
When  cunhrmed  by  the  court  the  atsseusment  so  made  shall  ">"' 
be  a  lien  ajHin  the  land  assessed,  and  shall  be  collected  as"""' 
special  improvement  taxes  iu  the  District  of  Oolumbia  have"*" 
beenooIlectudaiJiceFebruarytwentyflrBt,  eighteen  hundred    f, 
and  seventy-one,  and  shall  be  payable  in  live  equal  auuual    i-, 
installments,  with  interest  at  the  rate  of  four  per  centum  "][ 
I>er  aiimim  from  the  date  of  the  confirmation  of  the  assess- 
ment by  the  <;ourt.    That  no  exiiense  for  the  improvement    i, 
of  any  street,  circle,  reseivation  or  aveuue  laid  out  under 
the  provisions  of  this  act,  outside  the  cities  of  Washington  um 
and  Georgetown,  shall  be  chargeable  &>  the  Treasury  of  the  «> 
Uiiitetl  State!«,  but  such  expeuse  shall  be  paid  solely  out  of 
the  revenues  of  the  District  of  Oolumbia. 

Sgo.  16.  That  when  said  court  shall  have  assessed  tbe    [> 
damages  to  be  paid  as  to  any  parcel  of  land  the  use  of  which  <i"" 
shall  have  been  condemued,  or  wluch  shall  have  been  in- 
jured by  the  abandonment  of  a  previously  existing  high- 
way, and  there  shall  be  no  controversy  as  to  the  persons    ^ 
who  are  entitled  to  receive  the  same  or  as  to  the  disttibu-  >r?' 
tiou  of  the  same  among  them,  «aid  conrt  shall  decree  such  " 
payment  to  be  made,  and  upon  presentation  of  a  duly  cer- 
tified copy  of  such  decree  to  the  Treasurer  of  the  United 
States  be.tthall  report  the  same  to  Congress  for  couaideia- 
tiou  and  ifction  and  shall  make  such  payment  to  the  person 
or  persons  appearing  by  such  decree  to  be  entilled  thereto 
OR  Congress  may  provide;  but  where  any  such  controversy    ^ 
shall  exist  or  where  there  shall  be  any  doubt  as  to  the '■■>"' 
proper  disjwsitiou  of  the  compeusatioE  awarded,  the  coui't 


oislri.'t  r«ta- 
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shall  order  that  the  damages  assessed  by  it  involved  ^in 
Payment  intoSuch  controversy  or  doubt  shall  be  paid  into  the  registry 

court.  of  the  court,  and  upon  the  presentation  of  a  duly  certified 

copy  of  such  order  to  the  Treasurer  of  the  United  States 
he  shall,  when  the  necessary  money  is  appropriated,  pay 
the  amount  therein  mentioned  to  the  clerk  of  said  court ;  and 
the  claims  of  the  respective  parties  thereto  shall  thereupon 
Hearing  of  con- ^^  heard  and  decided  by  the  court  as  in  interpleader  suits 

tending  claims,  in  cquity,  uudcr  such  general  rules  as  may  be  prescribed 

•^®*  by  said  court  in  general  term. 

QneBtionn  of     Sec.  17.  That  Said  court,  in  special  term  as  aforesaid, 

iourt^^ln  geSeiia  ^^^  Certify  to  Said  court  in  general  term  for  decision  there 

term.  lu  the  first  instance  any  question  of  law  that  shall  arise 

during  any  proceeding  in  said  court  in  special  term  under 
this  act.  Any  party  aggrieved  by  the  final  order  or  decree 
of  said  court  in  special  term  fixing  the  amount  of  damages 
or  the  assessment  for  benefits  as  to  any  parcel  of  land  may 
Appeals.  take  an  appeal  therefrom  to  said  court  in  general  term, 
and  shall  be  entitled  to  a  bill  of  exceptions  as  in  civil  cases, 
triable  by  jury  in  said  court,  and  said  court  in  general  term 
may  affirm,  reverse,  or  modify  the  order  or  decree  appealed 
FroffUo.  from:  Provided^  That  said  court  in  general  term  shall  con- 
LimitaUon.  sidcr  ouly  qucstious  of  law  arising  on  such  appeal.  From 
a  final  decree  of  said  court  in  special  term  under  this  act 
distributing  the  damages  amcmg  contending  claimants  any 
party  aggrieved  may  in  like  manner  take  an  appeal  to  the 
court  in  general  term,  which  in  such  cases  shall  consider 
both  questions  of  law  and  of  fact.  Any  appeal  under  this 
act  shall  be  taken  within  twenty  days  after  the  making  of 
the  final  order  or  decree  appealed  from,  and  not  afterwards, 
and  shall  be  subject  to  existing  laws  and  rules  of  court  reg- 
ulating appeals  to  said  court  in  general  term.  Cases  aris- 
ing under  this  act  shall  have  precedence  over  all  other 
business  in  said  court  in  special  term,  and  shall  have  pre- 
cedence in  said  court  in  general  term  over  all  other  cases 
except  criminal  cases,  and  the  decision  of  said  court  in 
general  term  upon  any  question  arising  under  this  act  shall 

Final  decision,  ij^g^^j 

Possession  t  ®^^'  ^^'  That  whcncver  any  final  decree  shall  have  been 
be  ^euforcS  by  made  by  said  court  under  the  provisions  of  this  act  for  the 
procoaa.  payment  of  the  damages  to  the  parties  or  into  the  registry 

of  the  court  and  when  the  money  has  been  appropriated 
and  paid  the  Commissioners  shall  be  entitled  to  take  imme- 
diate possession  of  the  parcel  of  land  in  regard  to  which 
said  order  of  payment  shall  have  been  made,  and  the  court 
shall  enforce  such  right  of  possession  by  proper  order  and 
by  process  addressed  to  the  inarshal  of  the  United  States 
incertaincMcs  for  the  District  of  Columbia.    In  case  the  court  shall  enter 
?o1drTand  "and  judgment  of  Condemnation  in  any  case,  and  appropriation 
reveru.  ig  not  made  by  Congress  for  the  payment  of  such  award 

within  the  period  of  six  months,  Congress  being  in  session 
for  that  time  after  such  award  or  tor  the  period  of  six 
months  after  the  meeting  of  the  next  session  of  Congress, 
the  proceedings  shall  be  void,  and  the  land  shall  revert  to 
the  owners. 
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Sec.  19.  ThattheGomiDissionersof  the  District  of  Colum-    K«p(>rt  andea- 
bia  shall  include  in  their  annual  report  a  fall  statement  of  JI.?Jf 'tJli J{*;* 
their  action  under  this  act^  and  shall  submit  annual  esti-  <»ionen. 
mates  of  the  expenditures  necessary  to  be  made  under  its 
provisions,  as  other  estimates  are  submitted. 

Approved)  March  2, 1893. 


^  199. — ^An  act  making  appropriations  for  the  expenses  of  March  s,  1893. 

the  govemraent  of  the  District  of  Columbia  for  the  tiBcal  year  ending  Vol-  27.  p-  537. 
Jane  thirtietii,  eighteen  hundred  and  ninety-four,  and  for  other  pur- 
poses. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    District  of  co- 
the  half  of  the  following  sums  named,  respectively,  is  hereby  p"r"iuunH*^'*'^*' " 
appropriated,  out  of  any  money  in  the  Treasury  not  other-  tri^*J^J™  u  ^^" 
wise  appropriated,  and  the  other  half  out  of  the  revenues    ^  '•^«'*"*»- 
of  the  District  of  Columbia,  for  the  purposes  following, 
being  for  the  expenses  of  the  government  of  the  Distri(;t  of 
Columbia  for  the  fiscal  year  ending  June  thirtieth,  eighteen 
hundred  and  ninety- four,  namely: 

GENE  R AL  EXPENSES.  peu^.*  "  ^ " 

FOB  SALARIES  AND  OONTINaENT  EXPENSES.  Salaries,  etc. 

Fob  Executive  Office.  For  •  •  •  one  Engineer  ^^^xecutive  of. 
Commissioner,  one  thousand  seven  hundred  and  sixty-eigbt  ^t:omm\  h  n  i  o  n. 
dollars  (to  make  salary  five  thousand  dollars) ;  ^  •  socwtary. 


Washington  Aqueduct.  Aquednct. 

For  engineering,  maintenance,  and  general  repairs, twenty   Enginee  ring, 
thousand  dollars:  P!rot?W^,  That  no  portion  of  the  water  **prori»o. 
conveyed  or  to  be  conveyed  through  or  by  means  of  the 
Washington  Aqueduct,  or  any  appurtenance  thereof,  shall    Diversion  of 
be  dive^ed  to  the  supply  or  use  of  any  building,  promises,  JJed!**'  ^'***"*'' 
or  establishment  located  outside  of  the  existing  limits  of 
the  District  of  Columbia. 

Towards  improving  thee  receiving  reservoir  by  the  works  ervoi?^^*"^  ""' 
required  for  cutting  off  the  drainage  into  it  of  polluted    improving, 
waters  and  sewage  nx)m  the  surrounding  country,  for  the  p'°^®*'^*'*«^'  ®^- 
purchase  or  condemnation  of  the  small  amount  of  land  re- 
quired fbr  ttie  purpose,  and  for  the  excavation  necessary 
at  the  head  of  the  reservoir  sixty  thousand  dollars :  Pro-    ProvUo*. 
videdj  That  the  whole  cost  of  the  work  shall  not  exceed  the    ^***'* 
sum  of  one  hundred  and  fifty  thousand  dollars,  to  bo  done 
by  contract  or  otherwise  as  the  Secretary  of  War  may  de- 
termine: Provided  further^  That  notwithstanding  thelimi-  Thomalf*  Kea.i? 
tation  prescribed  by  the  acts  of  Congress  approved  July  \^^^^  condemuod 
fifteenth,  eighteen  hundred  and  eighty-two,  and  February  "voi.22,p.i68. 
twenty-sixth,  eighteen  hundred  and  eighty-five,  the  Secre-    yq\.2^,^.^'L 
taiy  of  War  be,  and  he  is  hereby,  authorized  to  pay  to 
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Thomas  Ready  the  stun  of  four  hundred  and  seventy  dol- 
lars and  ninety  cents  out  of  the  unexx>ended  balance  of  the 
appropriation  of  fifty-one  thousand  three  hundred  and  sev- 
enty dollars  to  pay  for  land  to  extend  aqueduct,  made  by 
Vol  32.  p.  168.  the  act  entitled '^  An  act  to  increase  the  water  supply  of 
the  city  of  Washington,  and  for  other  purposes,"  appi-oved 
July  fifteenth,  eighteen  hundred  and  eighty-two,  which 
sum  shidl  be  in  Ml  for  the  appraised  value  of  land  owned 
by  the  said  Thomas  Beady  and  taken  by  the  United  States 
wSfoiffSSolute  ^^^  *^^  requirements  and  purposes  of  that  act:  Provided, 
titto.     *     "   That  no  payment  hereunder  shall  be  made  until  the  Attor- 

ney-Generfd  shall  have  decided  that  an  absolute  title  to 
the  premises  shall  ve^t  in  the  United  States. 

•  •••••• 

Approved,  March  3, 1893. 


Mtuch  3,  1993.     CHAP.  201. — An  act  to  authorize  the  oonstmctionofa  bridge  over 
Vol.  27.  p.  555.  11^^  TeiiiieMee  River  at  or  iiejir  Sheffield,  Alabama. 

Be  it  enacted  by  the  Senate  and  House  of  fiepreseniative$ 
Bm^mrnxVln^^'^^^^  t^mt^d  States  of  America  in  Congress  assembled^  That 
cmnila^*  m'iy  it  Shall  bclawful  for  the  Tennessee  Bridge  and  Ferry  Gom- 
wvw  ^"°shS?P*^"y>  ^^  Alabama,  a  corporation  duly  and  legally  incor- 
fleid.  Ala.         poratcd  under  the  laws  of  the  State  of  Alabama,  its  succes- 
sors or  assigns,  to  construct  and  maintain  a  bridge  over 
the  Tennessee  Bivcr  at  or  near  Sheffield,  in  Colbert  County, 
ic  ^^^^^^^^^    ^^d  bridge  shall  be  constructed  to  provide  for 
bridgeT*^'  ^   *  the  passage  of  railway  trains,  and,  at  the  option  of  the 
persons  by  whom  it  may  be  built,  may  be  used  for  the  ]>a8- 
sage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of 
animals,  and  for  foot  passengers,  for  such  reasonable  rates 
Toll*.  of  toll  as  may  be  approved  from  time  to  time  by  the  Secre- 

tary of  War. 

tuTO'^^illd''po8t     ^^^-  2-  '^^^^  *"y  bridge  built  under  the  provisions  of 
rouU).  this  a(;t  and  subject  to  its  limitations  shall  be  a  lawful 

structure,  and  shall  be  recognized  and  known  as  a  x>o8t 
route,  upon  which  also  no  higher  charge  shall  be  made  for 
the  transmission  over  the  same  of  the  mails,  the  troops,  and 
the  nuinitions  of  war  of  the  United  States,  or  passengers 
or  freight  passing  over  the  said  bridge,  than  the  rate  per 
mile  paid  for  the  transportation  over  the  railroad  or  public 
highways  leading  to  the  said  bridge;  and  it  shall  enjoy  the 
rights  and  privileges  of  other  post  roads  in  the  ITnitcd 
States;  and  the  United  States  shall  have  the  right  of  way 
PwtiU   teio-  across  said  bridge  and  its  approaches  for  postal- telegraph 
^TeieVrraph.etc,  purposcs,  and  all  telegraph  and  telephone  companie-s  shall 
companies.        bavc  equal  rights  and  privileges  in  constructing  and  main- 
taining their  lines  across  said  bridge. 
Construction.   ,   gp^^  3   rp|,j^^  g^^j^i  ]y^\(\^^  ^[,^11  be  constructcd  as  a  dmw- 

bridge  of  such  character  of  construction,  and  having  such 
DrawiiriUge.    width  of  draw-opcnings  and  such  elevation  above  high 

water  as  the  Secretary  of  War  may  prescribe:   and   the 

Draw-open- draw-openings  of  said  bridge  shall  be  so  protected  and 

°^'  arranged  that  water  crafts  can  be  worked  through  them  at 
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any  and  all  times;  and  the  pierw  of  said  bridge  shall  be    ^*J^"- 
parallel  with  and  the  bridge  itself  at  right  angles  to  the 
current  of  the  river:  Provided^  That  said  draw  shall  be    op!^',^!' draw 
opened  promptly  ni>on  reasonable  signals  for  the  passage 
of  boats;  and  said  company  or  cor[>oration  shall  maintain, 
at  its  own  expense,  firom  ennset  until  sunrise,  such  lights 
or  other  signals  on  said  bridge  as  the  Light-llouse  Board    Light«,etc. 
shall  prescribe.    No  bridge  shall  be  erected  or  maintained 
under  authority  of  this  act  which  at  «iny  time  substantially 
or  materially  obstructs  the  free  navigation  of  said  river;  ^JJ.""^>^*''"'^«^«i 
and  if  any  bridge  erected  under  such  authority  shall,  in  "'*'^*^"  *^"' 
the  opinion  of  the  Secretary  of  War,  obstnurt  such  navi- 
gation, he  is  hereby  authorized  to  cause  siu'h  <'hange  or 
alteration  of  said  bridge  to  be  made  as  will  eft'eetually 
obviate  such  obstruction;  and  all  such  alterations  shall 
be   made  and  all  such  obstructions  be  removed  at  the 
expense  of  the  owner  or  owners  of  said  bridge,  and  in  case 
of  any  litigation  arising  from  any  obstruction  or  alleged    Litigation. 
obstruction  to  the  free  navigation  of  said  river,  craused  or 
alleged  to  be  caused  by  said  bridge,  the  cause  may  be 
brought  in  the  circuit  court  of  the  United  States  or  the 
State  of  Alabama  in  whose  jurisdiction  any  ])ortion  of  said 
obstruction  or  bridge  may  be  located:    Provided  further^ 
Thaft  nothing  in  this  act  shall  be  so  construed  as  to  repeal 
or    modify  any  of  the  provisions  of  law  now  existing  "^  „„t  atre!"5i  ^*^* 
reference  to  the  protection  of  the  navigation  of  rivers  or  ""  "*  *''^ 
exempt  this  bridge  from  the  operation  of  the  same. 

Sec.  4.  That  jdl  railroad  companies  desiring  the  use  of   ^I"®  ^V  "^^'^ 

«^  Pill  li'did     c^o  HI  • 

said  bridge  shall  have  and  be  entitled  to  equal  rights  and  imuicH.* 
privileges  relative  to  the  passage  of  railway  trains  over  the 
siime,  and  over  approaches  thereto,  ui)on  payment  of  a 
i*ea8ouable  compensation  for  such  use;  and  in  case  the  Terms. 
owner  or  owners  of  said  bridge  and  the  several  railroa<l 
companies,  or  any  of  them,  desiring  such  use  shall  fail  to 
agree  ui)on  the  sum  or  sums  to  be  paid  and  \\\)i)\\  rules  and 
conditions  to  which  each  shall  conform  in  using  said  bridge, 
all  matters  at  ishue  between  them  shall  be  decided  by  the 
Secretary  of  War,  ux)on  a  hearing  of  the  allegations  and 
]>roofs  of  the' parties. 

Sec.  5.  That  any  bridge  authorized  t4)  be  ^•onstrueted  ^^.^^*;.'"^*"J*y^j^«^ 
under  this  act  shall  l>e  built  and  lo<*ated  under  and  subject  i.iuus.ctu'*****'^** 
to  such  regulations  for  the  security  of  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  that  object  the  said  company  nhall  submit  to  the 
Si'cretary  of  War  for  his  examination  and  approval  a  de- 
sign and  drawing  of  the  bridge,  and  a  map  of  lo(*ation,  giv- 
ing, for  the  space  of  one  mile  aoove  and  one  mile  below  the 
}»rox>osed  location,  the  topography  of  the  banks  of  the  river, 
the  shore  lines  at  high  and  low  water,  the  directions  and 
strength  of  currents  at  all  stages,  and  soundings  a(*eurately 
8liowiug  the  bed  of  the  stream,  and  the  location  of  any  other 
bridge  or  bridges  and  shall  fiirnish  such  other  information 
as  may  be  requiretl  for  a  full  and  satiafac'tory  understand- 
ing of  the  subject;  and  until  the  said  i>lan  an<l  h)cation  of 
the  bridge  are  approved  by  the  Se<Tetary  of  War  the  bridgt* 
sliall  not  be  boilt,  and  if  any  change  is  re(inired  by  the    c\ian&e». 
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Secretary  ot  War  in  the  plan  of  said  bridge  while  the  BftHHBie 
is  in  progress  of  construction,  or  after  its  completion,  oicr*if 
the  entire  removal  of  said  bridge  is  required  by  him  at  a  =3Dy 
time,  the  cost  of  such  change  or  removal  shall  be  paid    2y 
the  company  owning  or  controlling  said  bridge. 
Amendments,     Seg.  6.  Thskt  the  right  to  alter  or  amend  or  repeal  tlai^ 

***  •  act  is  hereby  expressly  reserved. 

Commence.     Seg.  7.  That  this  act  shaU  be  null  and  void  if  acta»I^ 

pietiuM?"^  ^**™'  construction  of  the  bridge  herein  authorized  be  not  oom^ 

menced  within  one  year  and  completed  within  three  yean^ 
from  the  date  hereof. 

Approved,  March  3, 1893. 


uulcare. 


lCaroh'3, 1893.      CHAP.  208. — ^An  act  makiBg  appropriations  for  sundry  ofTil  ex- 
Vol.  27,  p.  672.    penses  of  the  Government  for  the  fiscal  year  ending  June  thirtietb, 
eighteen  hundred  and  ninety-four,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  ffause  of  RepreeentativtH 
suDdry  ciyi\ofthe  United  States  ofAvierica  in  Congress  assemhledj  That 
ot£^<^  •pp"*'  the  following  sums  be.  and  the  same  are  hereby ^  appropria- 
ted, for  the  objects  hereinafter  expressed,  for  the  fiscal 
year  ending  June  thirtieth,  eighteen  hundred  and  ninety- 
four,  namelyj 


Ui.d«w«De.  UNDfiR  THE  WAR  DEPARTMENT. 

partment. 

BuildiiiM  snil  BUILDINaS  AND  GBOUNDS  IN  AND  ABOUND  WASHINGTON. 

frouuds,  D.  C. 

ilrnKT"^**"****  ^^r  the  improvement  and  care  of  public  groundH  as  fol- 
""*  lows: 

For  improvement  of  grounds  north  and  south  of  the  Ex- 
ecutive Mansion,  four  thousand  dollars; 

For  ordinary  care  of  greenhouses  and  nui'sery,  two  thou- 
sand dollars. 

For  ordinary  care  of  Lafayette  Square,  one  thousand 
dollars. 

For  ordinary  care  of  Franklin  Square,  cue  thousand 
dollars. 

For  care  and  improvement  of  Monumeut  grounds,  two 
thousand  dollars. 

For  continuing  improvement  of  reservation  numbered 

seventeen  and  site  of  old  canal  northwest  of  same,  three 

Condition       thousaud  dollars!  Frovidedy  That  no  part  thereof  shall  be 

expended  upon  other  than  property  belonging  to  the  United 

States. 

For  construction  and  repair  of  postandchain  fences,  and 
constructing  stone  coping  around  reservations,  one  thou- 
sand dollars. 

For  manure,  and  hauling  the  same,  five  thousand  dollars. 

For  painting  watchmen's  lodges,  iron  fences^  vases,  lamps, 
and  lamp -posts,  five  hundred  dollars. 


¥or  p^^c^asc  and  repair  of  seats,  onu  ttioiisand  dollars.  fl 

For  i)at'<:baee  ami  rrpair  of  tools,  two  thoui^aud  rlollara.  ^M 

For  trees,  tree  and  plant  stakt^s,  labels,  lmi<;,  wliiUjwash-  ^M 

Kaiid  stock  for  iiursery,  two  tlioasand  dollars,  ^M 

or  remormg  snow  and  tee,  one  tlioasaod  two  liuadred  ^M 

Uara.  ^M 

for  flowerpots,  twine,  baskets,  wire,  splints,  moss,  and  ^M 

jopodium,  one  thousand  dollars.  ^M 

For  care,  coustraction,  and  repair  of  foiint'dins,  one  tlioa-  ^M 

nd  Qve  liundred  dollars.  ^M 

For  abating;  nuisances,  &ve  bandied  dollart^,  H 

For  improvement,  care  and  inaintiimtice  of  vmious  ret^er-  H 

ttions,  ten  thousand  dollars.  H 

For  improvement,  maintenance,  and  caie  of  Saiithsonian  H 

rounds,  including  construction  of  asphalt  roads  and  paths,  H 

'o  thousand  five  hundred  dollars.  H 

For  improvement,  care,  and  miiintanance  of  Judiciary  V 

Enare,  three  thousand  dollars.  _^ 
Chat  under  appropriations  herein  contained  no  contract „r^t!°Ji,'"^^3j 

all  be  made  for  makiug  or  repairing  wjncrete  or  asphalt  jl 

pemeiits  in  Washington  City  at  a  higher  price  than  two  J 

liars  and  twenty-five  cents  per  square  yard  for  a  quality  ■ 

oal  to  the  best  laid  in  the  District  of  Columbia  prior  to  H 

ly  first,  eighteen  hnndied  aud  eighty-six,  and  with  a  1 
e  of  not  less  than  six  inches  in  thickness, 
^or  repairs  and  fuel  at  the  Executive  Mansion,  as  follows ;  Maia'nn"  ° "  '" 

For  care,  repair,  and  refurnishing  the  Executive  Man-  Kuiuiira.  taet, 

31,  eighteen  thousand  dollars,  to  be  expended  by  contract ''°-  _ 

otherwise,  as  the  President  may  determine.  J 

For  fiiel  for  the  Executive  Mansiou,  greenhouses,  and  H 

ible,  three  thousand  dollars.  fl 

For  care  an<l  necessary  repair  of  greenhouses,  four  thou-  fl 

nd  dollars,  ^M 

r  renewing  the  superstructures  of  one  greenhouse  con-  H 

Cted  with  the  Executive  Mansion,  one  thousand  dollars.  ^ 
For  repairs  to  conservatory,   Executive  Mansion,  one 
tusand  dollars. 

liIGHTING     THE     EXECUTIVE     MANSION     AND     Pnm.ICe..„iifB  mSu-i'« 
©iiNDs:  For  gas,  pay  of  lamp  lighters,  gas  fitters,  »(id""'_^^^^j^ •"'''"• 

ktrers ;  purchase,  erection,  and  repair  of  lamps  and  lam))-  "'               M 

tta;  purchase  of  matches,  and  for  repairs  of  all  kinds;  H 

;I  and  lights  for  office,  office  stables,  watchmen's  lodges,  ■ 

^^\  for  the  greeuhonses  at  the  nuisery,  fourteen  thousand  p.,.,,^^       I 

lora:  Prtreidtd,  That  for  ea«h  six-foot  burner  not  con-  H 

HeA  with  a  meter  in  the  lamps  on  the  public  grounds  no  ^H 
re  than  twjenty-one  dollars  and  fifty  cents  shall  he  paid  i„"p"'"""'  ^H 

r  lamp  for  gas,  including  lighting,  cleaning,  and  keeping  ^| 

repair  the  lamps,  under  any  expenditure  provided  for  in  H 

8  act;  and  said  lamps  shall  burn  not  less  than  three  ^| 

insand  hours  per  annum;  and  authority  is  hereby  given  ^| 

substitute  other  illuminating  material  for  the  same  or  ^| 

)  price,  and  to  use  so  much  of  the  sum  hereby  appro-  ^| 

Ated  as  may  be  necessary  for  that  pui'pose:  Provided,  ^M 

at  before  any  expenditoi'es  are  made  from  the  appropria-  ^| 

as  herein    provided  for,  the  coutractin},'  gas  company  ^| 

'1  equip  each  lamp  with  u  self- regulating  burner  aud  B"""*      H 
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Secretary  ot  War  in  the  plan  of  said  bridge  while  the  same 
is  in  progress  of  construction,  or  after  its  completion,  or  if 
the  entire  removal  of  said  bridge  is  required  by  him  at  any 
time,  the  cost  of  such  change  or  removal  shall  be  paid  by 
the  company  owning  or  controlling  said  bridge. 
Amendments,     Seg.  6.  Thskt  the  right  to  alter  or  amend  or  repeal  this 

***  •  act  is  hereby  expressly  reserved. 

Commence.     Seg.  7.  That  tUs  act  shaU  be  null  and  void  if  actual 

pietiuii?"^  *^™  construction  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  hereof. 

Approved,  March  3, 1893. 


uul  care. 


iCarch  8, 1893.       CHAP.  208.— An  act  makiBg  appropriations  for  sundry  civU  ex- 
VoL  27,  p.  672.    p6D»e8  of  the  Government  for  tne  fiscal  year  ending  June  thirtietL, 
eighteen  hundred  and  ninety-four,  and  for  other  puxposea. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
suDdry  c\y  i\of  the  United  States  of  America  in  Congress  assembled^  That 
otGTuou  ^^^^  *^^®  following  sums  be,  and  thfe  same  are  hereby  ^appropria- 
ted, for  the  objects  hereinafter  expressed,  for  ^e  fiscal 
year  ending  June  thirtieth,  eighteen  hundred  and  ninety- 
four,  namelyj 


Und«w«De.  UNDfiR  THE  WAE  DEPARTMENT. 

pwtment. 

•  ••••#• 

BuildinM  snil  BUILDINGS  AND  GBOUNDS  IN  AND  ABOUND  WASHINGTON. 

groaudH,  D.  C. 

/^ST*^**"*"*  ^^^  ^^^  improvement  and  care  of  public  groundn  as  fol- 
lows: 

For  improvement  of  grounds  north  and  south  of  the  Ex- 
ecutive Mansion,  four  thousand  dollars; 

For  ordinary  care  of  greenhouses  and  nursery,  two  thou- 
sand dollars. 

For  ordinary  care  of  Lafayette  Square,  one  thousand 
dollars. 

For  ordinary  care  of  Franklin  Square,  oue  thousand 
dollars. 

For  care  and  improvement  of  Monument  grounds,  two 
thousand  dollars. 

For  continuing  improvemeut  of  reservation  numbered 

seveuteen  aud  site  of  old  canal  northwest  of  same,  three 

rH^^iTi'^r.       thousand  dollars:  Frovided^  That  no  part  thereof  shall  be 

expended  upon  other  than  property  belonging  to  the  United 

States. 

For  construction  and  repair  of  post-andchain  fences,  and 
constructing  stone  coping  around  reservations,  one  thou- 
sand dollars. 

For  manure,  and  hauling  the  same,  Ave  thousand  dollars. 

For  painting  watc'hmen's  lodges,  iron  fences,  vases,  lamps, 
and  lamp -posts,  five  hundied  dollars. 


Condition. 
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For  piircba43e  and  repair  of  seats,  one  thousand  dollars. 

For  parchase  and  repair  of  tools,  two  thousand  dollars. 

For  trees,  tree  and  plant  stakes,  labels,  lime,  whitewash- 
ing and  stock  for  nursery,  two  thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  two  hundred 
dollars. 

For  flowerpots,  twine,  baskets,  wire,  splints,  moss,  and 
lycopodium,  one  thousand  dollars. 

For  care,  construction,  and  repair  of  fountains,  one  thou- 
sand five  hundred  dollars. 

For  abating  nuisances,  five  hundred  dollars. 

For  improvement,  care  and  niaintinance  of  various  reser- 
vations, ten  thousand  dollars. 

For  improvement,  maintenance,  and  care  of  Smithsonian 
Grounds,  including  construction  of  asphalt  roads  aud  paths, 
two  thousand  five  hundred  dollars. 

For  improvement,  care,  and  maintenance  of  Judiciary 
Square,  three  thousand  dollars. 

That  under  appropriations  herein  contained  no  contract  crotll"pivemeuu* 
shall  be  made  for  making  or  repairing  concrete  or  asphalt 
pavements  in  Washington  City  at  a  higher  price  than  two 
dollars  and  twenty-five  cents  per  square  yard  for  a  quality 
equal  to  the  best  laid  in  the  District  of  Columbia  prior  to 
July  first,  eighteen  hundred  and  eighty-six,  and  with  a 
base  of  not  less  than  six  inches  in  thickness. 

For  repairs  and  fuel  at  the  Executive  Mansion,  as  follows :  Manii«i/!  °  *  *^® 

For  care,  repaii*,  and  refurnishing  the  Executive  Man-    Repairs,  fad, 
sion,  eighteen  thousand  dollars,  to  be  expended  by  contract  ^^' 
or  otherwise,  as  the  President  may  determine. 

For  fuel  for  the  Executive  Mansiou,  greenhouses,  and 
stable,  three  thousand  dollars. 

For  care  and  necessary  repair  of  greenhouses,  four  thou- 
sand dollars. 

For  renewing  the  superstructures  of  one  greenhouse  con- 
nected with  the  Executive  Mansion,  one  thousand  dollars. 

For  repairs  to  conservatory,  Executive  Mansion,  one 
thousand  dollars. 

Lighting   the   Executive   Mansion   and    public  ecutiVeMLsiJSi 
GROUNDS:  For  gas,  pay  of  lamp- lighters,  gas  fitters,  and*^"^*^^^^p"^iio 
laborers;  purchase,  erection,  and  repair  of  lamps  and  lamp- *'^"""  **' 
posts;  purchase  of  matches,  and  for  repairs  of  all  kinds; 
fuel  and  lights  for  ofiice,  office  stables,  watchmen's  lodges, 
and  for  the  greenhouses  at  the  nui'sery,  fourteen  thousand    p^^,^^, 
dollars:  Provided,  That  for  each  six-foot  burner  not  con- 
nected with  a  meter  in  the  lamps  on  the  public  grounds  no 
more  than  tw.enty-one  dollars  and  fifty  cents  shall  be  paid  ia,^p.^*"'""  ^' 
per  lamp  for  gas,  including  lighting,  cleaning,  and  keeping 
in  repair  the  lamps,  under  any  expenditure  provided  for  in 
this  act;  and  said  lamps  shall  burn  not  less  than  three 
thousand  hours  per  annum;  and  authority  is  hereby  given 
to  substitute  other  illuminating  material  for  the  same  or 
less  price,  and  to  use  so  much  of  the  sum  hereby  appro- 
priated as  may  be  necessary  for  that  purx>ose:  Frovidedj 
That  before  any  expenditures  are  made  from  the  appropria- 
lions  herein  provided  fbr,  the  contracting  gas  company 
shall  equip  each  lamp  with  a  self-regulating  burner  and   ^^^^n* 
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tip,  80  combined  and  adjnated  as  to  aecnre  n 

nary  variatious  of  presanre  aud  density  a  c« 

six  cubic  feet  of  gtis  per  liour. 

xieMiioiiKhia.     jp^^  electiic  lights  for  tliree  hundred  and  six 

from  seven  posts,  at  for^  cents  per  light  p 

thonsand  and  twenty-two  dollars. 

Bg-firBt^wa-     Bbpaib  op  ITATKR  PiPBB:  For  repairing  ( 

water  pipes,  purchase  of  apparatus  for  cleanii 

chase  of  hose,  and  cleaning  the  springs  and  ] 

renewing  the  pipes  of  the  same  that  sapplj 

the  Ezecative  Mansion,  and  the  building  1 

War,  and  Navy  Departments,  two  thousand 

dollars. 

cliauS'livX      TKI-EChBAPH    TO    OOMNEOT    THB    CAPITOI 

■miMo,  ud  S^  DbpaktheNTS    AKD     GOVEBmfENT    PBINT] 

^"cwL  ^^''  F<^r  car®  "1*1  repair  of  existing  lines,  one  i 
hundred  and  fifty  dollars. 

MmSm™?.'''"'     Washinoton  MoHUSffiKT;  Por  the  ewe 
cun Hud Dutn- nance  of  the  Washington  Monument, namely: 

•^""^  todian,  at  one  hundred  dollars  per  month;  i 

gineer,  at  eighty  dollars  per  month;  one  asi 
engineer,  at  sixty  dollars  per  month;  one  fin 
dollars  per  month;  one  assistant  fireman,  at : 
lars  per  month ;  one  conductor  of  elevator  ca 
five  dollara  per  month ;  one  attendant  on  flooi 
lars  per  month;  one  attendant  on  top  floor,  at 
per  mouth ;  three  night  and  day  watohnien,  at 
per  month  each;  in  all,  eight  thousand  five 
twenty  dollars. 

Forfuel,  lights,  oil,  waste,  packing,  tools,  ma 
brushes,  brooms,  lanterns,  rope,  nails,  screw 
trie  lights,  heating  apparatus,  oil  stoves  for 
and  upper  and  lower  floor,  repairs  to  enginei 
nanios,  elevator,  and  repairs  of  all  kinds  co 
the  monument  and  machinery,  and  purehase 
sary  articles  for  keeping  the  monument,  maci 
tor,  and  electric-light  plant  in  good  order,  th: 
dollars. 


iR  Impbovement  op  the  Yellowstoni- 
Paek:  For  the  improvement  of  the  Yellowst 
Park,  thirty  thousand  dollars,  to  be  expended 
the  direction  of  the  Secretary  of  War. 


II  MISCELLANEOUS  OBJECTS. 

h-     Survey  op  kortbebn  amd  northwest 
'"  For  printing  and  issuing  charts  for  uhc  of  ni 

electrotyping  plates  for  chart  printing,  two  t 

lars. 
For  snrveys,  additions  to,  and  correcting  eug 

twenty-five  thousand  dollars. 
g     Transportation  op  Keportb  amd  Maps 

Countries:  For  the  transportation  of  repoi 
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Sakiior   op  New  York:  For  pri'Vpntiim  of  obstnic 

e  aud  itijurioiia  depoaits  witbiii  the  Iiaibur  aud  iidjiicuiit  v 
"SvateiB  of  Xew  York  City : 

Fin'  pay  of  iuapcctora  and  deputy  inspectors,  oRice  furce, 
aiiid  expenaea  of  oflice,  fifteen  thimaand  doUiiTH; 

For  pay  of  i-rew  aud  maiiiteiiauce  of  atcauierArgiiK,  ei^ht  •>< 
t,liouaand  ilullarK; 

For  pay  of  crew  iiiid  iiiaJBteiiaui-^t  of  steamer  Niuii-ud, 
«dght  tbouHand  dollars; 
Hpii  all,  thirty-one  thousand  dollars. 


ENGIKEBR  DEPARTMENT. 


W  continuing  improvement  of  harbor  at  Philadelphia,  ^_._ 

iitsylvania:   Oontiniiin;^  improvoiuent  removal  uf  Smiths    I'iiiWi 

nd   and  Windmill   Island,   Pen u sylvan ia,  and   PettyM*"*" 

Island,  New  Jersey,  aud  adjacent  shoals,  five  hundred  thou-  ,uli™""' 

saud  dollars.  ^       ^ 

For  improving  harbor  at  Galveston,  Texas:  ContiuuinKbor""' 
iniprovenii'Mt  to  entrance  to  harbor,  one  milliou  dollai-s. 

For  improving  Ilay  Lake  Channel,  Saint  Marys  River,ch'«VBt 
Mii'higun:  Continuing  improvcraeut, two  hundrett  nndtwen-^TO"  ' 
ty-flve  thouHand  dollam. 

For  improving  Hudson  Iliver,  Xew  York:  Continuing k^y!'*" 
iniprovonient,  five  hundred  tlioa.sund  dollars. 

That  the  Secretary  of  War  be,  aud  he  is  hereby,  author-    vnet* 
i/*d  to  expend,  under  tlie  supervision  of  the  Chief  of  En-  ^!j^"™J 
giiifers,  Nomuchof  theuDoxpended  balance  remaining  Irom    GIih.  i 
the  appropriation  of  July  thiiteeuth,  eighteen  hundred  and  *''^*^™8 
nini-ty-two,  for  improving  harbor  at  Oswego,  New  York, 
mill  now  av'.iilable,  as  nnvy  he  necessary  and  he  may  ap- 
])nive  to  remove  a  rocky  ledge  and  other  substances,  and 
III  deei)en  said  harbor  within  the  lines  thereof  to  a  nniform 

tl''or  improving  Great  Kanawtia  River,  West  Virginia  :Eiypr.\v 
nitiiining  improvement,  five  hiiiidr(>d  thousand  dollars. 
Por  improving  Saint  Johns  Kiver,  Florida:  Conlinning  ^j^J'^p, 
iprovement  of  channel  over  bar  at  the  mouth,  two  hun- 
dred aud  eiglity-ibnr  thousand  five  hundred  dollars. 

For  improving  Mississippi  Kiver  from  the  mouth  of  theRiy'"' 
<Jbio  Hiver  to  the  landing  on  the  west  bank  below  *lie  jj'^'^'j^^ 
Washington  avenue  bridge,  Minneapolis,  Minnesota:  Cou- UiDDsi 
tiiiuiug  improvement  from  the  mouth  of  the  Ohio  River  to""""- 
tlitf  nniuih  of  the  Missouri  River,  six  hundred  and  fifty-eight 
thousand  three  hundred  and  thirty-tJiree  dollars  and  tfairty- 
tlin'ft  <'euts;  continuing  improvement  from  the  mouth  of  the 
Missouri  River  to  Minneapolis,  eight  hundretl  and  sixty-six 
tliouHund  six  hundred  imd  sixty-six  dollars  and  sixty-seven 
cents;  in  all,  one  million  five  hundred  nnd  twenty-five  tbou- 
id  dollnrs. 

'or  improving  Saint  Marys  River  at  the  Falls,  Michigan:  „^^* , 
ftitiaing  improvomeiit,   one   million  two  hundred   andui''^  * 


Klvcr  will  bat- 
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FtavUo.         thirty  thousand  dollars:  Pravidedj  That  of  the  amoant 

hereby  appropriated  the  sum  of  tweuty-flve  thousand  dol- 

ciuiuieiat'*ei-  lars,  or  so  much  thereof  as  may  be  necessary,  may  be  ex- 

JjJ^®'  ^*^*penaed  in  widening  the  present  channel  at  "  the  elbow"  at 

the  lower  end  of  LsJ^e  George,  in  Saint  Mary's  Biver,  Michi- 
gan. 

chMnei,  cki.     For  improving  channel  counccting  the  waters  of  the  Great 
o^Doiatb,  to  Lakes  between  Chicago,  Duluth,  and  Buffalo,  eight  hun- 
dred and  seventy-five  thousand  dollars. 
c^ombu^wve?    ^^^  improving  canal  at  the  Cascades  of  the  Columbia 
ongon.      ^^''  Biver,  Oregon :  Continuing  improvement,  one  million  two 
hundred  and  thirty  -nine  thousand  six  hundred  and  fifty- 
three  dollars. 
Hftrbor  of  nf-     For  harbor  of  refuge  at  Point  Judith,  Bhode  Island :  Con- 
dSh.Ri!'^       tinning  improvement  one  hundred  thousand  dollars. 
cbwie8toD,s.c-     For  improving  harbor  at  Charleston,  South  Carolina,  in- 

udM^tPi^ <^ludin^  S^l^^A^  ^sl^i^<l  Ai^<l  Mount  Pleasant  Shore:  Con- 
antsiiorau         tinuiug  improvement,  seven  hundred  and  fifty  thousand 
dollars. 
SATumaii,  Ga.     For  improving  harbor  at  Savannah,  Georgia:  Continuing 

improvement,  one  million  dollars. 
Mobile,  Ala.        For  improving  harbor  at  Mobile,  Alabama:  Continuing 

improvement,  five  hundred  thousand  dollars. 

Humboldt,  cai.     For  improving  harbor  and  bay  at  Humboldt,  California: 

Continuing  improvement,  five  hundred  and  twenty-two 

thousand  dollars. 

Hi88i««ippi     Under  Mississippi  Biver  Commission:  For  improving 

s^er   cornniu-  ^{ggjggjppi  Biyer  from  head  of  the  passes  to  flie  mouth  of 

^***to"niouth  *^®  ^^^^  Biver,  including  salaries,  clerical,  office,  truYcling, 
ofohio.   ^^    and  miscellaneous  expnenses  of  the  Mississippi  Kiver  Com- 

Salaries,  otc.    mission,  two  million  six  hundred  and  sixty-five  thousand 
dollars. 

MiMonri Kiver     Under  Missouri  Biver  Commission:  For  improving  Mis- 
^Sriei^Stc.    souri  Biver  from  its  mouth  to  Sioux  City,  Iowa,  including 

salaries,  clerical^  office,  traveling,  and  miscellaneous  ex^ 
penses  of  the  Missouri  Biver  Commission,  surveys,  permt^r- 
nent  bench  marks  and  gauges,  seven  hundred  and  fift; 
thousand  dollars,  fifty  thousand  dollars  of  which  may 
used  for  removal  of  snags  and  other  like  obstructions  in  tii 
Missouri  Biver  above  Sioux  City,  Iowa  5  to  be  expended— ^^ 

ptovUo.         under  the  direction  of  the  Secretary  of  War:  Provider  "ii 


Limit    of    ex 


1- 


peudituren.       That  uot  morc  thau  three-fourths  of  the  foregoing  approp 


ations  under  head  of  "  Engineer  Department,"  for  rivec«^rs 
and  harbors,  shall  be  expended  during  the  fiscal  year  eu»  -Md' 
ing  June  thirtieth,  eighteen  hundred  and  ninety- four;  b*'    u^ 

Exceptions,  this  i)roviso  shall  not  apply  to  the  appropriations  hen  ■  "^t/i 
ma<le  for  the  improvements  of  the  Mississippi  and  Missou^^^ri 
Bivers  and  of  Hay  Lake  Channel. 

Secretary    of     And  hereafter  the  Secretary  of  War  shall  furnish  to  t 
anSuui^HtiIIiatJ-8  Secretary  of  the  Treasury,  on  or  before  the  first  day  of 


on 


or  before  oc-  tobcr  of  cjich  year,  estimates  of  all  appropriations  requi 
***  *"  ^'  for  river  and  harbor  improvements  for  the  next  fiscal  y^ 


to  be  included  in  the  Book  of  Estimates  prepared  by  1 
under  his  direction. 
Cinoinnati,     And  the  Sccrctaiy  of  War  is  hereby  instnicted  to  can 
Surrey  for  ie*  *  Preliminary  examination  and  survey  to  be  made  at  tt^ 
lutfbor.  mouth  of  the  Crawfish  Creek,  in  the  first  ward,  and  tX^ 


Ohio. 
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month  of  Mill  Greek,  in  the  twenty -first  ward  of  the  city  of 
Cincinnati,  Ohio,  as  to  availability  of  either  or  both  said 
locations  for  an  ice  harbor. 


UNDER  LEGISLATIVE.  Le«i«ut4m 


Building  fob  the  Libbabt  op  Congress.  Libnry  of  con- 

gress. 

For  continning  the  constrnctioR  of  thebnildin^^  for  the   (^n tinning 
Library  of  Congress,  and  for  each  and  every  purpose  con-  «>"«^»«t»o«»- 
nected  with  the  same,  nine  hundred  and  fifty  thousand  dol- 
lars: Provided^  That  the  officer  disbursing  appropriations    ProviMo. 
for  the  construction  of  the  Congressional  Library  building  ©fd^Sb^MSgo? 
shaU  receive  as  compensation  for  such  services  one-quarter  fl^^- 
of  one  per  centum  on  the  amount  of  all  disbursements  made 
and  to  be  made  by  him  for  such  building. 


PUBLIC  PRINTING  AND  BINDING.  Pnbiio    print- 

ing  and  binding. 

The  heads  of  the  Executive  Departments,  before  trans- 
mitting ^eir  annual  reports  to  Congress,  the  printing  of 
which  is  chargeable  to  this  appropriation,  shall  cause  the 
same  to  be  carefully  examined,  and  shall  exclude  therefrom 
fJl  matter,  including  engravings,  maps,  drawings,  and  illus- 
trations, except  such  as  they  shall  certify  in  their  letters 
transmitting  such  rei>orts  to  be  necessary  and  to  relate 
entirely  to  ttie  transaction  of  public  business. 


No  report,  document,  or  publication  of  any  kind  distri-  t«^c**ontJin'*^th6 
bnted  by,  or  from  an  Executive  Department  or  bureau  ofcon!pi°mcnu"of 
the  Government  shall  hereafter  contain  any  notice  that*"^®^^'' 
same  is  sent  with  ^<  the  compliments"  of  an  officer  of  the 
Government  or  with  any  special  notice  that  it  is  so  sent. 
#  •  •  •  •  •  # 

Approved,  March  3, 1893. 


CRAP.  210. — ^An  act  making  appropriations  to  snpply  deficiencieB    March  3, 1898. 
tathe  appropriations  for  the  fiscal  year  ending  June  tliirtieth,  eight-     Vol.  27.  p.  646. 
^^  hundred  and  ninety-three^  and  for  prior  years,  and  for  other  pur- 
poses. 

Be  it  enacted  by  fhe  Simaie  and  House  of  Representatives  i>efici«nciet 
^fthe  United  States  of  America  in  Congress  assembled.  That  ^pp^'P"*"*'^"^ 
^^^  following  snms  be,  and  the  same  are  hereby,  appropri- 
*^^,  out  of  any  money  in  the  Treasury  not  otlierwise  ap- 
propriated, to  supply  deficiencies  in  the  appropriations  for 
^be  fiscal  year,  eighteen  hundred  and  ninety-three,  and 
^^>^  prior  yearSi  and  for  other  objects  hereinafter  stated, 
i^axaely: 

•  •  t  t  f  t  t 
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War    I>epai*.  WAE  DEPARTMENT. 

m€iit« 

•  ••••• 

Miscellaneoiu.  MISCELLANEOUS.    ' 


Owe,  etc.Dub-   IMPROVEMENT  AND  CARE  OF  PUBLIC  GROUNDS,  I)I8- 

uc grounds, D.c.yjjj^^  OF  COLUMBIA:  For  removal  of  snow  and  ice,  five 

liundred  dollars. 

•  •  •  •  •  •  • 

Green     Rirer       BEBUILDINO  LOCK  ON  OREEN  BIVER,  KENTUCKY:   Foi 

Kj..  rebuilding  rebuilding  lock  numbered  two  on  Green  Biver.  at  Unnisey, 
***^  in  the  State  of  Kentucky,  sixty-Ave  thousand  dollars,  oi 

so  mucli  thereof  as  may  be  necessary. 


Judgments,  Court  of  Claims. 


Fox  and  Wis-      FqX  AND  WISCONSIN  BlVER   IMPROVEMENT  I    PoT  pty- 

5!SvemeJt!"  *"*'  mcut  of  the  judgments  and  awards  rendered  against  th< 
Payment  ^f  United  States  for  fiowage  damages  caused  by  the  improve- 

a^**  ment  of  the  Fox  and  Wisconsin  rivers,  in  the  State  of  Wis- 

^oi.  18,  p.  506.  ^jQiisin,  under  the  act  approved  March  third,  eighteen  hun- 
dred and  seventy-five,  as  reported  to  Congress  by  th< 
Attorney-General,  and  fiilly  set  forth  in  Senate  Ezecutivi 
Document  Numbered  Ninety,  second  session  of  the  Fifty 
second  Congress,  including  commissioners'  aocoonts  ai 
therein  set  forth,  thirty  thousand  nine  hundred  and  eighty    ^gr* 
five  dollars  and  fifty  cents, 
o.  c.  Griffith     The  appropriation  of  one  hundred  and  nine  thousand  ant 

jndgmeut.         twcuty-two  dollars  and  thirty-three  cents  made  by  the 

of  July  twenty-eighth,  eighteen  hundred  and  ninety-twc 

62dt>!iKMp"5o9;  for  payment  of  the  judgments  and  awards  rendered  againi 

the  United  States  for  flowage  damages  caused  by  the  ir 
provement  ot  the  Fox  and  Wisconsin  rivers,  in  the  State 
AppropriaHon  wisconwin,  iw  hereby  made  applicable  to  the  payment 

made  applicable.    -       .     _  '     .      /•/!     /i    /^    -oilx     •       i.i  r  /% 

tbe  judgment  of  G.  C.  Grimth  in  the  sum  of  one  thousai 
one  hundred  and  seventy-nine  dollars,  the  same  havii 
been  inadvertently  omitted  in  the  report  of  the  Attorney 
General  of  such  judgments,  but  included  in  the  total  su' 
appropriated. 
Claims    oerti-     ^^c.  2,  That  for  the  payment  of  the  following  claii 
fled  hv  ac«^ount-  certified  to  be  due  by  the  several  accounting  ofiicers  of  tl 
inx  officwa.       Treasury  Department  under  appropriations  the  balances 

which  have  been  exhausted  or  carried  to  the  surplus,  ftinr'^d 
under  the  provisions  of  section  fi^e  of  the  act  of  Ju^^^e 
Vol.  18,  p.  no.  twentieth,  eighteen  hundred  and  seventy-four,  and  und-  ^^ 
appropriations  heretofore  treated  as  i^ermauent,  being  f3t>r 
the  service  of  the  fiscal  year  eighteen  hundred  and  ninet>^:r 
and  prior  years,  unless  otherwise  stated,  and  which  hsr^^^ 
been  certifie<l  to  Congress  under  section  two  of  the  act  ^>* 

V9i. »,  p.  ZH-  July  seventh,  eighteen  hundred  and  eighty-four,  m  tatt^ 
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irth  in  Hotue  Executive  Docoment  Nnmbered  Que 
«d  aod  ninety-one,  Fifty-secoDd  Coogreas,  second 
It,  there  is  Appropriated  as  follows: 

•  ••«#• 

MS  ALLOWED  BT  THE  THI BD  AUDITOR  XSD ,  CTj!i™.«iiow«i 


SECOND  COMPTROLLEE. 


by  TliM    J 


Oooiptmllar. 
WAS  DEPABTMENT.  Wu    D.pirt. 


GDDtingeuciee  of  fortificatioDS,  forty  five  dollars  and    FoniflmUoD*. 
wo  cents. 

iiDproTing  harbor  at  San  Francisco,  California,  ex-  j^^^/^'^*™ 
[)r  service  over  Pacific  railroads,  thirty  five  cents.         "  '" 
improving  Little  River,  Missouri  and  Arkansas,    Litii<>Riv<-r 

■  cents.  Mo.  iDil  Ark. 

.3.  That  for  the  paymentof  the  following  clainiscer-i'i^<n>  <«fti- 
to  be  due  by  the  several  accounting  officers  of  the  tug  uijl»^"'' ' 
iry  Department  under  appropriations  the  balances  of 
have  been  esfbausted  or  carried  to  the  surplus  fund 
the  provisions  of  section  five  of  the  act  of  Jane 
ieth,  eighteen  hundred  and  seventy-four,  and  under    vcrf.ie,p,uo. 
priations  heretofore  treated  as  permanent,  being  for 
rvice  of  the  fiscal  year  eighteen  hundred  and  ninety, 
irior  years,  nnless  otherwise  stated,  and  which  have 
«rtified  to  Congress  under  section  -two  of  the  act  of 
wtventb,  eighteen  hundred  and  eighty-four,  as  fuliy    vol:3.p.ih. 
th  in  Senate  Executive  Docnaient  N'umbered  Minety- 
Fifty-second  Congress,  second  session,  there  is  ap- 
ated  as  follows: 


8EC0SD  COMPTROLLER 

WAS  DEFABTHENT. 


contingencies  of  fortifications,  thirty-one  dollars  and 

BUtS. 


iroved,  March  3, 1893. 


p.  211. — An  ftct  making  approi>riatioQB  for  the  legislatiTe, 

re,  aiidJadioialeztMDMaof  the  GovemmenI  for  the  fiscal  year     ^■'<'^  *'  'j!^ 

Jane  tinitietb.eignieenhaiidiedaiid  ninety-four,  and  for  other  _  ""*■  "■  P- "°-. 

t  enacted  by  the  Senate  and  Mouse  of  Repre»entatwes 
United  States  of  America  in  Congress  assembled,  That    Legi»i»ii",M- 
[lowing  sams  be,  and  the  same  are  hereby,  appro-  di"iai"^fip«tun 
dfOot  of  imymon^in  the  Treasury  not  otherwise  ■""'p^*'"'"' 

priated,  in  fitU  twmpeaaatiOD  for  the  wy'vx  of  the 
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fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 

ninety-fonr,  for  the  objects  hereinafter  expressed,  namely : 

•  •  •  •  .         •  •  • 

War    Depart.  WAB  DEPABTMENT. 

inmt* 

•  •••••• 

Xngineeroffioe*      In  THE  OFFICE  OF  THE  CHIEF  OF  BNaiNBBRS:  Chief        Z 

clerk,  at  two  thousand  doUars;  four  clerks  of  class  four;  ^.^ 
two  clerks  of  class  three;  three  clerks  of  class  two;  thr< 
clerks  of  class  one;  one  clerk,  at  one  thousand  dollars;  on 
assistant  messenger;  and  two  laborers;  in  all,  twenty-t^ 
thousand  two  hundim  and  forty  dollars. 

]>nitoin«ii,eto.     And  the  services  of  skilled  draftsmen,  civil  engineers,  an 

such  other  services  as  the  Secretary  of  War  may  deem  nee —  <^5- 
essary,  may  be  employed  only  in  the  office  of  ttie  Chief  oft:  W 
Engineers  to  carry  into  effect  the  various  appropriation^^es 
for  rivers  and  harbors,  fortifications,  and  surveys  to  be  pai^==l 

Frwito.         from  such  appropriations :  Providedj  That  the  expenditnre^^BS 
on  this  account  for  the  fiscal  year  ending  June  thirtieth        , 

Limit.  eighteen  hundred  and  ninety-four,  shall  not  exceed  sixt 

thousand  doUars;  and  that  the  Secretary  of  War  shall 

Beport.         ye-ar,  in  the  annual  estimates,  report  to  Congress  the  ni„ 
ber  of  persons  so  employed  and  the  amount  paid  to  eacdu 


Pnbuo  build-  PUBLIC  BXJILDnrGS  AND  GBOXJNDS, 

logs  and  gronndt  • 

g^^llSadfnt^'    Office  of  Pxtblio  BuiLDiNas  and  Orounds:  F 
ger.garoen  .     ^^^  clerk,  ouc  thousaud  six  hundred  dollars;  one  m 

ger;  one  public  gardener,  one  thousand  eight  hundred  do' 
lars ;  in  all,  four  thousand  two  hundred  and  forty  doll 
Oreneers,  etc.     p^j.  oyerscers,  draftsman,  foremen,  mechanics,  garden^ 
and  laborers  employed  in  the  public  grounds,  twenty-eig! 
thousand  dollars. 
Watchmen.         For  day  watchman  in  Franklin  Square,  six  hundred  BSk. 
sixty  dollars. 

For  day  watchman  in  Lafayette  Square,  six  hundred 
sixty  dollars. 

For  two  day  watchmen  in  Smithsonian  Grounds,  at 
hundred  and  sixty  dollars  each,  one  thousand  three  hu 
dred  and  twenty  dollars. 

For  two  night  watchmen  in  Smithsonian  Grounds, 
seven  hundred  and  twenty  dollars  each,  one  thousand  lo 
hundred  and  forty  dollars. 

For  one  day  watchman  at  Judiciary  Square  and  one 
Lincoln  Square  and  adjacent  reservations,  at  six  hund 
and  sixty  dollars  each,  one  thousand  three  hundred 
twenty  dolliU*s. 

For  one  night  watchman  in  Judiciary  Square,  seven  hu 
dred  and  twenty  dollars. 

For  one*  day  watchman  at  Iowa  Circle,  one  at  Thorn 
Circle    and  neighboring   reservations;  one  at   Rawlin 
Square  and  Washington  Circle;  one  at  Dupont  Circle 
neighboring  reservations;  one  at  McPberson  and  Far: 


4% 
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q[iiare8;  one  at  Stanton  Square  and  neighboring  reserva- 
lons;  two  at  Henry  Sqaare  and  Seaton  Square  and  reser- 
ations  east  of  Botanic  Garden;  one  at  Mount  Yemon 
qnare  and  adjacent  reseiTations ;  one  for  the  greenhouses 
nd  nursery;  one  at  grounds  south  of  Executive  Mansion; 
leven  in  all,  at  six  hundred  and  sixty  dollars  each,  seven 
bousand  two  hundred  and  sixty  dollars. 

For  one  night  watchman  at  Henry  Square  (Armory)  and 
ieaton  Squares  and  reservations  east  of  Botanic  Garden, 
even  hundred  and  twenty  dollars. 

For  one  night  watchman  at  Gtarfield  Park,  seven  hun- 
ired  and  twenty  dollars. 

For  contingent  and  incidental  expenses,  five  hundred  ^^^"'•^•*" 
loUars. 

•  •  •  •       .     •  •  • 

Approved,  March  3, 1893. 


^.^.^^^  .  218.— An  act  to  authorize  the  Lake  Shore  and  Michigan    Harch3.im. 
a-theru  Railroad  Company  to  renew  ite  railroad  bridge  aorost  the    Vo'-  «*«  P-  "**' 
lumet  Riyer  npon  or  near  the  site  of  ite  present  bridge  and  upon  a 
lotion  and  plana  to  be  approved  by  the  Secretary  of  War,  and  to 
drate  the  same. 


e  it  enacted  hy  the  Senate  and  House  of  Representativet 
t^Me  United  States  of  America  in  Congress  assembled^  That^f«iceSkor«md 
3^    Lake  Shore  and  Michigan  Southern  Bailroad  Oom-^'^^'tl'ii^^^i^d 
py,  a  corporation  existing  under  the  laws  of  the  States  of  co™p^y  ^^y 
tnois  and  Indiana,  and  now  operating  a  railroad  therein,  lt?(^  caiuviet 
p   and  it  is  hereby,  authorized  to  renew  its  railroad  bridge  ^^^' 
i^oss  the  Calumet  River  upon  or  near  the  site  of  its  pres-    Location. 
t    bridge,  upon  such  location  and  plans  as  may  be  ap-  wa^^o^a^ro^ 
^  ved  by  the  Secretary  of  War,  and  to  operate  the  same.  pi*n».  «tc. 
^:ec.  2.  That  said  bridge  shall  be  so  kept  and  managed  at  ^^  p  ^^  s  •' 
times  as  to  afford  proper  means  and  ways  for  the  passage  '^^*  ^ 
"Vessels,  barges,  or  rafts,  both  by  day  and  by  night,  and 
^  draw  of  said  bridge  shall  be  opened  promptly  upon  rea- 
tidble  signals  for  the  passage  of  boats,  vessels,  or  other 
^t^r  craft,  and  in  no  case  shall  unnecessary  delay  occur 
opening  said  draw;  and  there  shall  be  displayed  on  said 
ioge  from  sunset  to  sunrise,  by  the  owners  thereof,  such 
slits  or  other  signals  as  the  Light- House  Board  may  pre-    i^ig^ts.  etc. 
'ribe.    And  any  changes  in  the  structure  of  said  bridge    structural 
Mch  the  Secretary  of  War  may  hereafter  require  in  the  ^  *"**** 
iterest  of  navigation  shall  be  made  by  the  owners  thereof 
t  tbeir  own  proper  cost  and  expense.  cost. 

SsG.  3.  That  the  right  to  alter  or  repeal  this  act  is  hereby   Amendmmt. 
a^presHly  reserved. 

Approved,  March  3, 1893. 
XNa 
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RESOLUTIONS/ 

jMiiuiry  24,1893.      [No.  9.]    Joint  rosolution  to  authorize  the  Secretary  of  War  to 
Vol.  27,  p.  754.   grunt  permits  for  tlie  use  of  reservatious  and  public  spaces  in  the  city 
of  Washingtou,  aud  for  other  purposes. 

Besolved  by  the  Senate  and  House  of  Bepresentatives  oft 
^faanguMtion  iffiHed  States  of  America  in  Congress  assembled^  That  tb 
Permito  to  ase  Secretary  of  War  is  hereby  authorized  to  grant  permits  t 
JtoTtawihSiVtli©  Executive  Committee  on  Inaagoral  Ceremonies  for  th 
ton  •uthoriwjd.  usc  of  any  rescrvations,  or  other  public  spaces,  in  the  cit; 
of  Washington,  on  occasion  of  the  inauguration  of  th 
Presidentelect  on  the  fourth  day  of  March,  eighteen 
dred  and  ninety-three,  which  in  his  opinion  will  inflict  n 
serious  or  permanent  injury  upon  such  reservations 
public  spaces;  and  the  Commissioners  of  the  IMstrict 
Columbia  may  designate  for  such  and  other  purposes  su 
streets,  avenues,  and  sidewalks  in  the  District  as  they  m; 
deem  proper  and  necessary  therefor. 

Approved^  January  26^  1893. 


\ 


^€ 


FebniMrv  3, 1803.     [No.  10.]    Joint  resolution  directing  the  Secretary  of  War  to  ioTestl. 
Vol.  27,  p.  754.  ^ate  the  subject  of  raftr towing  on  the  Great  Lakes  and  their oouwdcI- 
lug  waters. 

Resolved  by  the  Senate  and  House  of  BepresentaUves  of  ike 

Great  LakM.    United  States  of  America  in  Congress  assembled^  That  the 

Secretary  of  War  be,  and  he  is  hereby,  directed  to  appoiut 

inrStSiSl^^Stc*!!  *  board,  to  consist  of  three  officers  of  the  Engineer  Corps  (^^ 

raft-towing.     '  the  Army,  to  investigate  the  subject  of  raft-towing  on  tk.^ 

Great  Lakes  and  their  connecting  waters,  and  to  report  t^' 
Congress  as  to  what  restrictions,  if  any,  should  be  placed^ 
upon  the  size  and  manner  of  constructing  and  towing 
u])on  said  Great  Lakes  and  their  connecting  waters. 

Approved,  February  3, 1893. 


Tebma r  y   25,     [No.  16. ]    Joint  resolution  to  provide  for  the  construction  of  a  wL-^^ 
^^V  1  27  u  756    "**  *  nieans  of  approach  to  the  monument  to  be  erected  at  Wakefiel^^"'^ 
^  '    *  **•         Virginia,  to  mark  the  birthplace  of  George  Washington. 


Resolved  by  the  Senate  and  House  of  Representatives  of 
oS^e^  w^sif-  ^^^^^^^  States  of  America  in  Congress  assembled^  That  tlu^ 
in^on.  sum  of  eleven  thousand  one  hundred  and  thirty-six  dollar^^^ 

f  A^  wharf**  at  ^r  80  much  tliercof  as  maybe  necessary,  of  the  amoum"^ 
Wakefield.        appropriated  by  an  act  of  Congress  approved  Febmar^S^ 
.  21,  p. 619.  twenty-sixth,  eighteen  hundred  and  eighty-one,  for  the  nn    ^ 
pose  of  erecting  a  monument  at  and  marking  the  birthpla 
of  George  Washington,  may  be  expended  and  used,  undw-  ^ 
tlie  direction  of  the  Secretary  of  State,  to  construct  a  wha*"^ 
H»  a  means  of  approach  to  the  said  projwsed  monument  ^S 
Wakefield,  Virginia;  the  said  wharf  to  be  constructed^^ 
cast-iron  screw  j)ile8,  with  a  timber  deck,  as  pkmned  ac*^ 
estimated  for  by  Colonel  Thomas  L.  Casey,  of  the  Bngin©^'^ 
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s,  United  States  Army,  in  his  letter  of  April  eigh- 
h,  eighteen  hundred  and  eighty  four,  to  the  honorahle 
Brick  T.  Frelinghuysen,  Secretary  of  State. 

proved,  February  25, 1893. 


PRIVATE  ACTS. 
60. — An  act  for  the  relief  of  Clement  Reeves.  Tebrnary  8, 

1893. 
Vol.  27,  p.  814. 

it  enacted  by  the  Senate  and  House  of  Reprenentatives 

J  United  States  of  America  in  GongresH  assefnbled,  That  pJ^l^JfeuttT^**' 

tecretary  of  the  Treasury  is  hereby  directed  to  pay  to    *^"**" 

ent  Beeves,  out  of  airy  moneys  in  the  Treasury  not 

wise  appropriated,  the  sum  of  six  hundred  and  twenty- 

I  dollars  and  eighty-live  cents,  in  payment  for  earth 

iited  by  him  on  the  battery  near  Delaware  City,  Dela- 

,  in  eighteen  hundred  and  seventy-six. 

proved,  February  3, 1893. 


AP.  80. — An  act  to  refer  the  claim  of  Jessie  Benton  Fremont  to  ^jJ.f"^*'^  *®' 
a  lands,  and  the  improTement  thereon^  in  San  Francisco,  Call-  y^j  ^  gi^ 
,  to  the  Court  of  Claims.  ! — '— — .' 

it  enacted  by  the  Senate  and  House  of  Representatives   j    ,    ^^  . 

?  United  States  of  America  in  Congress  assembled^  That  Fremont. 

laim  of  Jessie  Benton  Fremont  to  certain  lands,  and  to^^coiW^^of 

nprovements  thereon,  at  Port  San  Jose,  in  San  Fran-  claims. 

»  Stat«  of  California,  and  her  claim  for  compensation 

le  taking,  use,  and  occupation  thereof,  be  referred  to 

Dourt  of  Claims  to  hear  and  determine  the  same  to 

nent,  notwithstanding  the  lapse  of  time,  witli  right  of 

al  as  in  other  cases.    The  said  Jessie  Benton  Fremont, 

leirs,  assigns,  or  legal  i*epresentatives,  shall  commence 

action  in  said  Court  of  Claims  by  petition,  filed  within 

lonths  from  the  passage  of  this  act,  and  the  said  court 

peby  directed  to  ascertain  concerning  the  ownership 

um  in  law  or  equity  of  the  said  Jessie  Benton  Fre- 

^  her  heirs,  assigns,  or  legal  representatives,  to  the 

land;  also  the  tacts  constituting  the  ownership  or 

I  in  law  of  the  United  States  thereto.    Said  court 

also  ascertain  and  determine  the  value  of  said  lands 

B  time  they  were  taken  by  the  United  States  for  mili- 

purposes  and  the  value  of  all  improvements  tliereon. 

all  also  ascertain  and  determine  the  present  value  of 

lands  and  what  would  be  fair  compensation  for  the 

Jid  occupation  thereof  from  the  time  they  were  taken 

le  Government  4jo  the  date  of  the  finding  by  the  court 

report  its  judgment  as  to  the  sum  that  should  be  paid 

Jessie  Benton  Fremont  in  full  payment  for  the  taking 

ise  of  said  land  by  the  United  States, 

^proved,  February  10, 1893, 
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OITN  AND  MORTAR  BATTERIES— TORPEDO  SHED,  NEW  YORK  HARBOR. 


BEPOBT  OF  LIEUT.  COL.  OEORQE  L.  GILLESPIE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189$. 


IMPROVSMBNTS. 


«•  Mortar  battery.  |  c.  Torpedo  shed. 

h.  Gun-lilt  battery. 


Engineer  Office,  U.  S.  Army, 

New  York,  N.  T.,  July  8,  1893. 

Oenerat  :  I  have  the  honor  to  transmit  herewith  annual  reports,  in 
duplicate,  for  the  fiscal  year  ending  June  30, 1893,  upon  fortifications 
in  my  charge. 

Very  respectftiUy,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.j  Corps  of  Engineers. 

Brig.  Oen.  Thomas  L.  Oaset, 

Okitf  of  JEngineers^  U.  8.  A. 
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GUN  AND  MORTAR  BATTERIES. 

Plans  have  been  prepared  for  the  new  works  of  defense,  and  daring 
the  fiscal  year  operations  were  carried  on  upon  the  construction  of 
Mortar  Battery  No.  1,  with  ditch  defense,  arranged  for  sixteen  12-inch 
breech-loading  rifled  mortars,  and  upon  one  12-inch  gun  battery,  with 
hydraulic  lifts  for  two  12-inch,  breech-loading,  high-iK)wer  steel  rifles, 
of  which  mention  was  made  in  the  last  annusd  report. 


X  A. 


mV 


MORTAR  BATTERY  No.  1. 

The  mortar  battery  was  begun  in  November,  1890,  under  instruc— 
tions  from  the  Chief  of  Engineers  dated  Angus);  6  and  September  13  ^ 
1890,  in  accordance  with  plans  of  The  Board  of  Engineers  dated  Sej^ 
tember  28, 1888. 

From  the  appropriation  made  by  act  of  Congress  approved 
18, 1890,  for  gun  and  mortar  batteries,  an  allotment  of  $201,000  w 
made  for  its  constrnction,  and  on  February  24, 1893,  a  ftarther  alio 
ment  of  $33,000  was  made  from  the  appropriation  for  gun  and  mo: 
batteries,  act  of  July  23, 1892,  to  be  applied  to  the  completion  of  ills'  .ms 
mortar  battery. 

On  March  10, 1893,  an  allotment  of  $20,000  was  made  from  the  aiK>P' 
propriation,  act  of  February  18, 1893,  for  ^^gun  and  mortar  batteriu  a  hAj 
for  the  construction  of  gun  and  mortar  platforms,''  ^<  to  be  applied 
the  construction  of  eight  mortar  platforms."  At  the  close  of  tiie  ^ 
fiscal  year  the  condition  of  the  work  wy  as  follows: 

The  concrete  masonry  of  the  battery  was  completed,  excepting 
floors  of  the  magazines  and  passages,  the  sloping  concrete  sur&ce  ea; 
ping  of  the  retaining- walls  of  the  mortar  pits  and  designed  to  pro 
the  slopes  from  the  effects  of  blast,  the  counterscarp  waU,  and  galleri< 
The  line  of  the  ditch  had  been  cleared  of  undergrowth  and  stmnps 
graded  ready  for  the  foundations  of  the  counterscarp  widl,  and  ]3,< 
cubic  yards  of  concrete  had  been  put  in  place. 

At  the  close  of  the  last  fiscal  year  two  contracts  were  in  force: 

1.  With  the  Lawrence  Cement  Company,  dated  December  29, 1 
(expired  January  1,  1892,  extended  to  August  1, 1892),  approved 
the  Chief  of  Engineers  January  12,  1891,  for  the  delivery  of  30,< 
barrels  of  cement,  at  $1.02  per  barrel.    Completed  July  25, 1892. 

2.  With  John  A.  Boukcr,  dated  December  29, 1890  (expired  Janu 
1, 1892,  extended  to  November  1, 1892),  approved  by  the  Chief  of  En 
neers  January  8, 1881,  for  the  delivery  of  21,000  cubic  yards  of  brok 
granite,  at  $1.63  per  cubic  yard.    Completed  July  29, 1892. 

Under  sealed  proi)osals  opened  July  20, 1892,  a  contract  was  m 
July  22, 1892,  with  Calvin  Tomkins,  of  New  York,  the  lowest  respon 
ble  bidder,  far  the  delivery  of  26,000  barrels  *^01d  Newark"  Bosend 
cement,  at  $0,939  per  barrel,  and  20,000  cubic  yards  of  broken  sto 
at  $1.28|  per  cubic  yard. 

There  have  been  delivered  under  this  agreement,  up  to  June  30, 1 
12,102  cubic  yards  of  broken  stone  and  23,410  barrels  of  cement^, 
which  amounts  10,000  cubic  yards  of  broken  stone  and  19,773 " 
of  cement  were  applied  to  the  construction  of  masonry  at  the  mo: 
batterv. 
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Under  sealed  proposals  opened  April  12,  1893,  bids  for  furnishing 
certain  material  for  the  construction  of  mortar  platforms  were  accepted 
as  follows: 

WALDO  A  STOUT,  BRIDGEPORT,  CONN. 

192  alnminiom  bronze  bolts,  at  29^  cents  per  pound. 

192  phosphor-bronze  washers,  at  22i  cents  per  pound. 

192  steel  nuts  (for  abore  bolts),  at  57i  cents  each. 

128  wrought-iron  anchor  bolts,  with  hexagonal  nuts,  at  39  cents  each. 

The  aggregate  cost  of  the  above  bolts  and  nuts  for  eight  platforms  is 
$3,742.80. 

CABST  A  SHERWOOD,  NEW  YORK  CITY. 

For  eight  sets  of  eight  stones  each,  or  1,063  cubic  feet  granite  rings  (which 
form  the  upper  surface  of  the  mortar  platforms  and  the  seat  of  the  base  ring 
of  the  mortar  carriage),  at  $319  for  one  set,  equivalent  to  $2.4007  per  cubic 
foot. 

All  of  the  above  material  is  to  be  delivered  on  or  before  July  15, 
1893. 

The  constmction  of  masonry  was  continued  throughout  the  year, 
excepting  from  December  1/1892^  to  May  1, 1893,  during  which  time  it 
was  necessarily  suspended  on  account  of  cold  weather. 

The  counterscarp  wall  (2,200  feet  in  length)  and  galleries  are  com- 
pleted, excepting  about  140  feet  of  the  wall  where  openings  have  been 
ieft  for  construction  purposes.    The  floors  in  the  magazines  and  main 
galleries  are  laid  within  4  inches  of  their  finished  level  and  the  con- 
crete protection  for  the  slopes  in  the  mortar  pits  is  nearly  finished. 

The  total  masonry  oousti'ucted  during  the  year  was  13,827  cubic 
jrfi^Tds  and  from  the  beginning  26,852  cubic  yards.  The  average  cost 
cubic  3rard  for  all  was  $5.20. 
nhe  work  of  fiUing  sand  in  the  embankments  covering  the  magazines 
passage  ways  and  surrounding  the  mortar  pits  has  been  carried  on 
Ltmuou^y  since  September  12,  1892,  and  at  the  close  of  the  fiscal 
y  ^^r  118,478  cubic  yards  had  been  excavated,  hauled,  and  deposited, 
completing  the  sand  cover  inside  the  ditch,  excepting  about  5,000  cubic 
ys^xA^.  This,  with  9,449  cubic  yards  reported  last  year,  makes  a  total 
o:r   127,927  cubic  yards  to  June  30, 1893. 

^Ihe  progress  sheet  forwarded  herewith  (PI.  i*)  shows  the  total  ma- 

*oiiry  constructed  to  June  30, 1893;  also,  in  detail,  that  for  each  month 

^*  ^  the  fiscal  year.    The  same  drawing  shows  the  embankment  to  date. 

^^he  total  estimated  amount  of  sand  filling  inside  the  ditch  is  125,184 

^^^bic  yards;  tihie  amount  in  place  June  30,  1893,  wa«  127,927  cubic 

£^^8,  an  excess  over  the  quantity  estimated  of  2,743  cubic  yards. 

p^ia  excess  is  not  due  to  an  error  in  the  estimate,  and  is  easily  accounted 

/^^*     The  sand  at  the  battery  site  is  diy  and  shifting;  high  winds  fre- 

3|^^Utly  previul,  during  which  sand  dei)osited  on  the  higher  portions  of 

'^^  embankmeuts  is  blown  away  and  again  deposited  in  the  ditch  and 

tk^^  tiiose  slopes  not  exposed  to  the  wind.    This  will  be  checked  when 

^^  aod  which  is  to  cover  the  upper  and  more  exposed  parts  of  the 

^^Pes  is  in  place,  and  the  surplus  sand  can  all  be  utilized  economically 

J^  ttUing  in  the  covering  of  sand  exterior  to  and  resting  against  the 

^^uteraeaip  walL    Experiments  made  during  the  year  indicate  that 

^^  long  slopes  adjoining  the  ditch  can  be  successfully  and  economic- 

•  Omitted. 
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ally  protected  from  wind  and  .weather  by  planting  tbereon  a  kind  of 
heatb,  native  to  the  locality,  which  is  found  in  situations  quite  as 
exx)osed,Hi>oth  to  sun  and  wind,  as  are  the  slopes  mentioned  alK>ve. 

The  following  tables  show  in  detail  the  cost  of  the  oi>erations  during 
the  year,  the  plant  in  use,  and  the  average  daily  number  of  employes 
of  each  class: 

I.  COST  OF  liATSRIAL. 


On  scows  or  omud  boats  alongside  of  dock 

Unloading  into  oars 

Hauling  to  yard  or  shed 

Storing  in  yard  or  ahed 

HaaUngsand 


Cost  of  material  delirered  at  works. 


Cement, 

per 
barrel. 


$0.96137 
.02579 
.00877 
.01608 


1.01069 


Broken 

stone, 

peronbio 

yard- 


$1.88801 
.14879 
.03800 
.06596 


Sand, 

per  cuble 

yard. 


$0.13043 


1. 


0.13013 


NoTB.— The  first  oost  of  cement  and  concrete  stone  for  the  year,  in  the  above  table.  Is  obtafnedbr 
eombining  the  prices  under  the  contracts  of  the  Lawrence  Cement  Company  (terminated  July  25, 180^ 
and  Calvin  Tomkina  for  oement.,  and  those  of  John  A.  Bonker  <terminatea  July  29, 1892)  and  Calvia 
Tompkins  for  concrete  stone,  aa  follows : 

Lawrence  Cement  Company,  8,988  barrels,  at  $1.02 $9,  111.  06 

Calyin Tomkina,  23,410 barrels,  atfO.dSO 21,981.99 


Or  $0.96187  per  barreL 


81,093.65 


SUme. 


John  A.  Bonker,  4,886.60  cubic  yards,  at  $1.63 $7,965.16 

Calvin  Tomkins,  12,102.07  cubic  yards,  at  $1.28| 15,581.42 

23,546.58 
Or  $1,386  per  cubic  yard. 

II.  COST  OF  MATERIAL  AND  MANUFACTURE  OF  ONE  CUBIC  YARD  OF  CONCRETE. 

Composition :  1  cement,  2  sand,  5  broken  stone. 

Note. — One  charge  of  tbe  mixer  is  equal  to  1.05  cubic  yards  of  masonry,  machine 
mixed  and  deposited  by  derrick. 

Material, 


Broken  stone,  0.92  cubic  yard $1.52430 

Cement,  1.43  barrels 1.44514 

Sand,  0.37  cubic  yard 04826 


$3.01770 


Manufacture  and  deposit. 

Charging  and  running  mixer $0.35171 

Delivering  under  derrick 09952 

Hoisting 17597 

Placing  and  taiuping 31734 

Making  and  setting  up  forms 22374 

Lumber  and  nails 05217 


1.22049 


Total  cost  per  1  cubic  yard i.2381i^ 


in  fil 
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m.  TOTJO.  con  vob  om  cubic  tard  or  cokcrkte,  inci-udino  cost  of  rrpairs 

AHD  HAlMTKllAlfCX  OT  FLANT,  NOVIKO  AND  RiaUIKU  UKIIRICK,  TRACK  WORN,  MUV- 
IMO  AMD  SBTUMO  UP  HACHIMRBY,  RRPAtHH  TU  BOILDIHGS,  HAINTEXANCK  OK  FUH- 
LIC  AMIMAU,  aUPXRlKTBttDRNCK  AND  OFKICK  BXPKNSKS,  PtIRCIIAeS  OF  MATKHIAL 
rOR  OPKRATIXO  FDRP08RB,  KXCAVATIOK  VOB  CUUNTERHCARP  WALt.  AMI  OALt.KIUBlt, 
AND  con  or  MATSRUL  AMD  I.ABOB  OF  PLAHTRUKBS  IN  FINIHIIINQ  WALLS  AND 
FLOORS. 

ConorataBUMiur,lS^<nibioy*rds,«t«4.23816 ^600.90 

Eapaiia  and  nwlstaiuiHie  of  pliuit 1,621.92 

Horing  and  Mttiiic  np  danloks 1,38L.  10 

HoTingandm^ntenuxwof  tTMk 769.29 

H oring  aod  MttiDg  np  mflehiiwiy 471.97 

B«pun  to  bnlldlngs 674,83 

Bnperintoniteiice  and  office  expeniea 1,411).  60 

Purataaae  of  materUlfm' operating  purpiMox 1,694.56 

MaintenaoMof  pabllouiiiuBU 611.56 

Ondinz  diteh  And  ezoavAting  foundatiuu  fur  cuiiiiU'racui'ii  nail  uud  i»l- 

lerlM 1,292.13 

"Wofk  of  plarteren  knd  OMt  of  oemeDt  otiod  in  liiilabint;  DODnt«rH('ar]>  wall 

Mid  gmlleriM,  and  floon  and  walla  of  main  gallery  and  mugazinea 2,!4fi.03 

Total  OMt 70,774.88 

Total  nuKmry  ooDstmoted  daring  tbe  year,  cubic  yardi 13,827 

Total  ooat  of  maaonry  eouatrnotod $70,774.88 

Oxt  par  one  onbic  yard $5.1186 

IF.    GOCT   FSK    torn    CUBIC    TARD   OF    BAND    XXCAVATKD   UY    HAND    AND    ORAPPLSS, 
HATTLXD  AMD  PLACBD  IN  XMBANKMKNT  IK81UB   COUHTKRttCAHP  WALL. 

n,OeB  nibio  yvda  umd  escaTated  by  ^apple  and  loatUd,  at  tO.06851  per 

ooWoy^ W,  185. 63 

BBBling and  placing  nme  In  embankment,  at  $0.06901  per  cutiic  .vnrcl...  4,216.23 
BT,381  «Ub  yard*  aand  excavated  and  loaded  by  band,  at  $0.08522  per 

enUeyaid 4,890.09 

Oftulfaguid  plaohig  Maie  in  embankment,  at  $0.07827  per  cubic  yard...  4.491.39 

-.  ,   ,  IToWoMt 17,783.30 

^W«  anbie  yarda  placed  in  embanttmeut 1 18, 478 

^^*  of  excavating,  loading,  banling,  and  placing  name  in  emiiaukment, 

P**'onMoyard $0.150094 

IM***"*^  COST  FRB  ONB    CUBIC    YARD   OF    SAND    KXCAVATBD,  IIAI'LRD,  AND    PT.ACRD 
*     f?^  KB4BAMKIHWT,  INCLUDINS  COST  O 
^^9TXMS  AMD  SBTTIMS    UF   DEBBICKH 

rf\^  smiMa  up  machwbby,  i 

R»^^*  QI'^I^II'Q  BLOFEB  OF  BHRAMKMBNTB,  CLKARIKG  ANDGRCBBING  BORROW  PITS, 
lf?**^An8TO.BCIUUBOB,  MAINTBNANCB  OF  PUBLIC  ANIMALS,  PUKCHASK  OF  MATB- 
^^^^    FOB  aPBBATIMa  PUBF08BS,  AND  BUPBRINTBNDENCK  AND  OFFICB  RXPKNSKS. 

s^imbig,  118,478  enbie  yards  placed  in  embankment,  at  $0.150094  per 
pJl^'jtoyard $17,783.30 

Uo<J**S<">d  setting  up  derricks 2,437.46 

Movi«»'"''^P*^  «*'•'='" 1,885.93 

Rnii  f^Ksndaattingnprnacbinery 870.29 

Griii!l*'>BWesH«  to  fcellltoto  the  deposit  of  sand 811.13 

i«f  vnbankuent 602.09 

■bbtac  borrow  pit« 314.78 

luR 634.84 

■  of  Wblie  animals 594.89 

8B^;^*MOfBMaFiBlfi>toperBtlngpnrposes l,li!M.57 

*^*intaBd«BM  and  office  expenses 1,285.60 

T«^i  total  edit  of  SBBd  filling 34.090.25 

TnTri  ■and  plaead  In  embankment  daring  tlio  year,  cubic  yards 118,478 

^^«ertpvlBBblayard $0.28773 
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YI.  TOTAL  EXPKNDITURX  FOR  THE  FISCAL  TSAR  ENDING  JUNR  80,  1898. 

13,827  cubio  yards  concrete  maBODry  conBtmoted,  at  $5.1186  per  cubic 
yard $70,774.88 

118,478  onbic  yards  sand  excayated  and  placed,  at  $0.28773  per  cnftic 
vard 34,000.25 

1.381  linear  feet  drain  pipe  laid,  cost  of  labor  and  material 884. 17 


Cutting  and  banline  sod  for  revetment  of  sand  slopes 569.34 

Cost  oxmaterial  and  labor,  bnilding  doors  for  coanterscarp  galleries  and 


magazines 84S.74 

Cost  of  material  and  labor  for  onbrasnre  lumor,  coanterscarp  galleries . .  900. 23 
2,268  sqnare  yards  top  slopes  of  main  and  transverse  gallcSries  covered 

iFitb  wate^roofing  material,  at  25  cents  per  sqnare  ywrd*. 567. 


Total  expenditure 107,230.6: 


Amount  expended  to  Jane  30, 1892 102, 407. 

Amount  expended  during  fiscal  year  ending  June  30, 1893 107, 230. 6K: 


Total  amount  expended  to  June  30, 1893 209,638. 

Vn.  AVERAGE  DAILT  NUMBER  OF  EMPLOyAs  OF  EACH  CLASS  FOR  THE  TEAR. 
1 


Overseers 

Clerk 08 

Draftsman 25 

Locomotive  engineer 83 

Engineers 5. 71 

Firemen 5.98 

Riggers ;. 83 

Master  laborers 4.90 


Monthly  laborers 0. 

Watchman 

Blacksmiths 

Carpenters 5 

Plasterers •    . 

Stonecutters 0 

Teamsters 2. 

Laborers, daily 7S.K 


«] 


Vlll.  AVERAGE  PLANT  IN  DAILY  USE  FOR  THE  YEAR. 


Locomotives 75  Dump  cars 9. 

Hoisting  engines 4.91  Flat  cars 14^ 

Stationery  engines 41  Bucket  grapples 

Concretemixers 83  Horses 8. 

Derricks 4.75 

For  purposes  of  comparlBon,  the  following  tables  I  and  11,  show! 
detailed  cost  per  cubic  yard  of  concrete,  from  the  annual  report  of 
year,  are  here  inserted : 

L  COST  OF  MATERIAL. 


On  soowt  or  canal  boats  alongside  of  dock. 

Unloading  into  cars 

Hauling  to  yard  or  shed 

Storing  in  yard  or  shed 

Hauling  sand 


Cost  of  material  delivered  at  works 


Cement, 

per 
barrel. 


$1.02 
.0227 
.0032 
.0161 


1.0620 


Broken 

stone, 

per  cubic 

yard. 


$1.63 
.1211 
.0193 
.0273 


1.7877 


Sand 
percvl 
yard.. 


$0. 


II.  COST  OF  MATERIAL  AND  MANUFACTURE  OF  ONE  CUBIC  YARD  OF  CONCRBTK 

^     Compositioiiy  1  cement,  2  sand,  5  broken  stone. 

Note. — One  charge  of  the  mixer  is  equal  to  1.06  cubic  yards  of  masonry  in  plf 
machine  mixed^  and  deposited  by  derrick. 


I 


I 
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Sta  lerial. 

BrolieiiBtone, 0.93 cubic  yard ♦I.n5;i9 

Cement,  1.43  barrels l.hl»l 

Sand,  0.37  cubic  jrud (H37 

(3. 2163 

Manufaptare. 

'\  CliargiDK  aiitl  ranniiie  mixer 0.29310 

Del  i  veri  D  g  tmder  derrick 08315 

Hniating 11221 

FUciog  »Dd  Umping 22838 

Uaktng  and  Betting  up  forms 12286 

Lumber  and  nails 06532 


Cost  per  cnbic;ard 4. 12i;{u 

The  cost  of  a  cubic  yard  of  concrete  for  the  fiscal  year  ending;  June 
;h),  1803,  wM  $4.23:515;  tbat  for  tlie  last  year,  $4.12133;  the  increase  in 
cost  wa»  therefore  aboat  H  cents  per  cubic  yard.  Tbe  cost  of  ina(«rial 
was  much  less  (about  20  cents  per  cubic  yard).  Tbe  cause  of  tbe  in- 
crease in  costwae  due  to  the  nature  of  the  work  done,  as  will  be  appar- 
ent from  a  couiparisoQ  of  the  tables. 

It  was  necessary  for  a  part  of  the  time  to  double  the  mixing  plant, 

thoutjh  in  so  doing  the  output  was  not  doubled;  that  is,  two  concrete 

mixers,  operated  by  separate  engines,  were  in  use  for  about   three 

months,  but  in  default  of  adequate  transportation  the  ftill  manufm-tn  r- 

ing  capacity  ©f  which  each  was  capable  was  not  attained.    To  this  fact 

may  be  ascxibed  the  increased  cost  of  ^'  charging  and  running  mixers." 

The  next  three  items  in  the  table  maybe  consolidated  under  the  gen- 

f-r»lterm  "placing;"  allshowau  increaseoverlast  year.    Thiswasdue 

to   tlie  nature  of  the  construction;  the  material  was  largely  placed  in 

tlie  counterscarp  wall,  which  is  over  2,300  feet  long  and  16  feet  high, 

■with  a'thickness  of  7  feet  at  the  bottom  and  3  feet  at  the  toji;  the  con- 

cr^lK  had,  therefore,  t«  be  distributed  over  a  long  line,  increasing  the 

Ii^ul  and  nei^essi  fating  the  frequent  shifting  of  derricks,  and  deposited 

ill      leMtricted  areas,  which  involved  shoveling  the  concrete  from  the 

Tlifi  increase  in  the  cost  of"  making  and  setting  np  forms"  is  due  to 
1 1  i  «^  increiuted  quantity  of  this  class  of  work  relative  to  the  number  of 
•■tiVjji;  yiirds  of  concrete  constnicted.      The  average  thickness  of  the 

•■o niilerscarp  wall  is  6  feet,  and  that  of  all  the  other  walls  Is  9  feet; 

'*««-*rer<ire,  the  forms  corresponding  to  1  yard  of  masonry  of  the  coaii- 

IJ^^i'twurp  wall  should  exceed  in  cost  those  for  1  cubic  yard  of  the  wall, 
saving  the  greater  thickness  by  about  four-flfths. 
B  Ihe excavation,  transportation,  and  deposit  of  sand  in  the  enibauk- 
g"«ts  has  Iwen  carried  on  by  two  methods;  in  the  first  the  sand  was 
PJoivjo,]  by  band  upon  cars  with  removable  boxes,  having  a  capacity 
F^  alwut  1  cubic  yard;  these  cars  were  then  run  under  derricks,  by 
P*^Of  of  which  the  car  boxes  were  raised  and  dumped  as  desired.  The 
■^'lep  method  was  to  load  rotary  dump  cars  of  3  cubic  yards,  capsit^ity  by 
I  P^t'plcs  operat«<l  by  steam,  to  hanl  the  car  up  an  incline  by  steam,  and 
' '''imp  it  by  hand. 
[  ,*  bp  dilference  in  cost  of  excavating  and  loading  sand  by  grapple  and 
]  ■  ''and,  as  given  in  Table  IV — 1.67  cents  per  cubic  yard — would  have 
ll"*^""  grfaterhad  the  facilities  for  transportation  been  such  as  to  enable 
.ij*-'  Rnipple  buckets  to  work  up  to  their  full  cjipacity.  One  such  grap- 
jj/*  ^vill  excavate  and  load  about  600  yards  of  sand  in  eight  hours, 
Ij."""'"  favorable  cflnditions,  while  from  the  lack  of  proper  plant  for 
.  J^"*4pi>rtation  purposes  tbe  greatest  output  per  grapple  here  has  not 
^'^^cded  350  cubic  yai-ds  for  the  same  number  of  hours. 
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The  accompanying  drawing,  PI.  ii,*  shows  the  locaiioii  of  the  three 
3orrow  pits  from  which  sand  was  obtsiined,  relative  to  the  battery,  and 
the  successive  location  of  tracks,  dem(;ks,  etc.,  during  the  year. 

On  September  2, 1892,  detailed  plans  and  estimate  of  cost  were  sub- 
mitted for  tiie  construction  of  the  counterscarp  galleries,  designed  for 
the  defense  of  the  ditch.  These  were  approved  by  the  Chief  of  Engi- 
neers September  15, 1892. 

During  the  year  a  suitable  drainage  system  for  the  battery  was 
devised,  the  material  for  which  was  purchased,  in  accordance  with 
law,  at  a  cost  of  $355.14,  and  at  the  close  of  the  flsca]  year  was  all  in 
place^  excepting  about  400  feet.  The  arrangement  of  this  system,  and 
the  size  and  inclination  of  pipes,  etc.,  are  shown  upon  the  accompany- 
ing drawing,  PI.  iii.* 

The  drainage  is  discharged  into  the  swamp  about  600  £det  southwest 
of  the  battery. 

As  a  matter  of  professional  interest  I  desire  to  invite  attention 
the  manner  of  coustnicting  the  counterscarp  wall  and  galleries  adopteci^L 
by  Lieut.  Warren  to  obtain  a  smooth  surface,  and  one  which  is  ap 


ently  weatherproof.  The  plan  originally  followed  was  to  build  all  th^^^e 
concrete  masonry  in  forms  of  undressed  spruce  lumber,  and  then,  or~  ^n 
removal  of  the  forms,  to  plaster  the  exx>osed  face  with  cement.  Thi 
coat  of  plaster  could  not  be  made  to  adhere  to  the  older  masonry,  whic- 
rnpidly  absorbed  its  moisture,  weakening  the  bond  between  the  twi 
which  was  destroyed  by  the  first  cold  weather,  wliei^  the  ooatii 
cracked  and  dropi)ed  off,  much  to  the  injury  of  the  appearance  of 
work. 
There  was  no  economy  in  the  use  of  the  spruce  lumber,  which  wi 


out  of  shape  when  subjected  to  the  moisture  of  the  concrete  and  con 
seldom  be  used  more  than  once,  and  the  plastering  was  very  expensi 

It  was  decided  to  substitute  forms  made  of  first  quality  dressed  whi 
pine,  grooved  on  both  edges,  and  united  by  loose  tongues  of  yellow  pin 
and  to  construct  the  masonry  as  follows: 

That  portion  of  the  masonry  next  to  the  form,  4  inches  thick,  was  p 
in  without  stone,  the  proportion  of  sand  and  cement  remaining 
same  as  in  the  concrete  proper,  securing  a  perfect  bond  between  tl 
face  and  the  back  of  the  wall.    The  forms  being  removed  whfle 
work  was  comparatively  fresh,  a  little  rubbing  witli  a  float  gave 
smooth  surface  to  the  face. 

The  counterscarp  wall  and  the  galleries,  constructed  in  this  wa.  - 
have  withstood  an  unusually  severe  winter  without  scaling  or  cracC 
ing. 

Four  spring  return  mortar  cjirriages  were  transferred  by  the 
nance  Department  to  the  Engineer  Dei)artment  June  10,  1893, 
mounting  upon  four  of  the  eight  mortar  platforms  to  be  constructe-^ss 
in  compliance  with  instructions  of  the  Chief  of  Engineers  dated  Mar^ 
10, 1893.    it  is  proposed  to  mount  them  upon  the  i)latforms  of  the  nort^ 
east  mortar  pit,  the  masonry  of  which  has  been  constructed  longer  tfatf 
that  of  the  other  pits,  and  the  inner  slopes  of  which  can  be  most  co^ 
veniently  completed  first. 

The  base  rings  and  bed  plates  for  these  mortar  carriages  are  BirtfS 
castings,  14  feet  in  diameter,  and  weighing  about  17  tons  each.    Tlies 
dimensions  prevent  their  passage  through  the  transverse  galleiy  joi 
ing  the  mortar  pits,  and  it  will  be  necessary  to  take  them  over  t' 
embankments  surnmnding  the  pits.    This  will  be  done  at  an  eai 

-— — — . 
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date,  using  tlie  trestle  coiistnicted  for  moving  sand,  and  every  effort 
will  be  made  to  have  the  four  carriages  ready  for  tLeir  mortars  on  or 
before  September  1, 1893. 


xB. 

GUN-LIFT  BATTERY  No.  1. 

Gun-Lift  Battery  No.  1  is  arranged  for  two  12-inch,  high-power, 
breech-loading  rifled  guns. 

The  estimated  cost  of  the  masonry  and  sand  covering  for  a  battery 
of  this  type,  containing  two  guns,  is  $283,000.  (Eeport  of  The  Board 
of  Engineers,  Septemb^  8, 1890.) 

The  estimated  cost  of  a  single  gun  lift,  including  hydraulic  ram  and 
fittings,  is  $61,980,  and  that  of  the  hydraulic  power  for  not  exceeding 
two  lifts  is  $50,570,  making  the  total  estimated  cost  of  the  mechanism 
for  a  single  lift  $112,550,  or  for  two  lifts  $174,530.  (Letter  from  Chief 
of  Engineers,  FebruaJTr  20,1890.)  Trial  may  show  that  for  the  proper 
maneuvering  of  two  lifts  one  additional  pump  will  be  required  at  an 
estimated  additional  cost  of  $2,590. 

The  estimated  total  cost  of  a  completed  battery xof  tliis  type  for  two 
guns  is  therefore  $457,530. 

Excavations  for  the  foundations  of  the  northern  half  of  the  battery 

were  commenced  In  January,  1891,  under  instructions  from  the  Chief 

of  Engineers  dated  February  20, 1890,  and  September  13,  1890,  and  <m 

A  pril  3, 1891,  further  instructions  were  received  for  the  ccmstruction 

of  the  southern  half  of  the  battery. 

From  the  appropriations  of  August  18,  1890,  and  February  24, 1891, 
£€>T  gun  and  mortar  bateries,  allotments  of  $154,000  and  $129,000, 
r^»l)ectively,  were  made  for  the  construction  of  the  masonry  and  the 
s£i.iid  covering  of  one  battery  complete.  From  the  a})proy)riation  of 
SetpteAiber  22,  1888.  for  armament  of  fortifications,  an  allotment  of 
#X  12,500  was  made  lor  the  construction  of  the  mechanism  and  hydraulic 
nrtotors  for  one  lift,  and  from  the  appropriations  of  February  24, 1891, 
and  July  23,  1892,  for  gun  and  mortar  batterries,  an  allotment  of 
^^^3,()00  was  made  January  26, 1893,  for  the  construction  of  tliemechan- 
for  the  second  lift  as  follow : 


-^  I*l>ropriatioTi  of  February  24,  18J)1 $9,087.43 

•^i»l»ropriatiouof  July  23, 1802 53,912.57 

Total 63,000.00 

^  jAt  the  close  of  the  last  fiscal  year  the  condition  of  the  work  was  as 

TUe  total  quantity  of  masonry  in  place  June  30, 1892,  was  32,930.5 
^^  Die  yards. 

All  the  parts  of  the  gun-lift  mechanism  had  been  completed,  deliv- 
^^"^  at  the  work,  and  so  far  adjusted  as  the  condition  of  the  masonry 
'^^initted. 

^  At  the  beginning  of  the  fiscal  year,  July  1, 1892,  the  following  con- 
^"^^ts  were  in  force: 

.   1.  With  the  Lawrence  Cement  Company,  dated  December  29, 1890 
^^^pired  January  1, 1892,  extended  to  August  1, 1892),  approved  by 
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the  Chief  of  Engineers  January  12,  1891,  for  the  delivery  of  30,000 
barrels  of  cement,  at  $1.02  per  barrel.    Completed  July  25, 1892. 

2.  With  John  A.  Bouker,  dated  December  29, 1890  (expired  January 
1, 1892;  extended  to  November  1, 1892),  approved  by  the  Chief  of  Engi- 
neers January  8, 1891,  for  the  delivery  of  21,000  cubic  yards  of  broken 
granite,  at  $1.03  per  cubic  yard.    Completed  July  29, 1892. 

•  •••••  • 

4.  With  James  Rudolph,  dated  May  31, 1892  (approved  by  the  Chief 
of  Engineers  June  10, 1892),  for  the  construction  of  a  irame  dwelling 
for  the  general  use  of  the  Engineer  Department,  at  a  cost  of  $5,000, 
including  the  services  of  the  architect.  This  contract  was  completed 
July  30, 1892. 
During  the  fiscal  year  the  following  additional  contracts  were  made: 
1.  With  the  General  Electric  Company,  dated  November  23, 1892 
(expired  February  1, 1893;  extended  to  March  1, 1893),  approved  by 
the  Chief  of  Engineers  December  20, 1892,  for  the  installation  of  an 
electric-light  plant,  at  a  cost  of  $3,788.    Completed  March  10, 1893. 

•  •  •  •  •  •  • 

3.  Under  sealed  proposals  opened  July  20, 1892,  a  contract  was  made 
July  22, 1892,  with  Calvin  Tomkins,  of  New  York,  the  lowest  resx)onsi- 
ble  bidder,  for  the  delivery  ol  26,000  barrels  '*  Old  Newark'^  Eosendale 
cement,  at  93.9  cents  per  barrel,  and  20,000  cubic  yards  of  broken  stone, 
at  $1.28f  per  cubic  yard. 

There  have  been  delivered  under  this  agreement  up  to  June  30, 1893, 
12,102  cubic  yards  of  broken  stone  and  23,410  barrels  of  cement,  of 
which  amounts  102  cubic  yards  of  broken  stone  and  3,637  barrels  of 
cement  were  applied  to  the  construction  of  the  masonry  at  the  Gun- 
Lift  Battery. 

The  construction  of  the  masonry  was  continued  throughout  the  year, 
excepting  the  period  from  December  1, 1892,  to  May  1,  1893,  during 
which  the  weather  conditions  rendered  a  suspension  of  such  work  nec- 
essary. 

The  battery,  with  the  exception  of  the  mechanism  for  the  southern 
lift,  is  practically  completed. 

The  hoisting  and  overhead  carrying  apparatus  for  the  ammunition 
service  are  not  in  place,  and  the  large  doors  for  the  main  entrance  are 
yet  to  be  built  and  hung;  all  the  material  for  these  is  either  on  hand  or 
ordered  for  early  delivery. 

The  total  amount  of  masonry  constructed  during  the  year  was 
8,292.9  cubic  yards,  at  a  cost  of  $4,700  per  cubic  yard. 

This  includes  1,512  cubic  yards  of  large  stone  bedded  in  the  concrete 
and  designed,  by  rendering  the  masonry  nonhomogeneous,  to  deflect 
hostile  projectiles;  538.3  cubic  yards  of  cut  granite,  and  898.25  cubic 
yards  of  pavement  of  the  interior  and  exterior  of  the  battery. 

The  embankment  of  sand  which  rests  against  the  exterior  20-fo<)t 
wall  and  surrounds  the  battery,  excepting  at  the  defensible  entrance 
(placed  in  rear  of  the  battery  and  at  the  middle  i)oint),  was  also  con- 
structed during  the  year.  The  amount  of  sand  excavated,  hauled,  and 
deposited  therein  was  5,185  cubic  yards. 

All  of  this  work — masonry  and  earlh  construction — was  done  by 
hired  labor,  after  the  imrchasc  of  material  by  fjcalcd  x)roposals  invited 
according  to  law. 
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The  following  tables  show  in  detail  the  cost  of  construction,  the 
plant  in  use,  and  the  average  daily  number  of  employes  of  each  class : 


I.  COST  OF  MATERIAL. 


On  scows  or  canal  boats  alongside  dock. 

Unloading  into  cars 

Hauling  to  yard  or  shed 

Storing  in  yard  or  shed 

Testing  cement 

Placing  large  stone  in  wall 

Hauling  sand 


Total  cost. 


Cement, 

per 
barrel. 


$1. 0088 
.02424 
.00304 
.01707 
.00762 


Broken 

stone, 

per  cubic 

yard. 


$1. 583 
.12049 
. 02422 
. 05213 


1. 06077 


1. 78584 


Large 

stone, 

per  ton. 


$0,790 
.396 
.101 


Sand, 

per  cubio 

yard. 


.197 


$0. 11251 


1.484  I      0.11251 


n.   COST  OF  MATERIAL  AND  MANUFACTURE  OF  ONE  CUBIC  YARD  OF  CONCRETE, 

Material, 


Broken  stone,  0.92  cubic  yard $1.61297 

Cement,  1.43  barrels 1.  51691 

Sand^  0.37  cubic  yard 04163 


$3. 20151 


Manufacture  and  deposit. 

Charging  and  running  mixer $0. 269734 

Delivering  under  derrick 094380 

Hoisting 149290 

Placing  and  tamping 1838-10 

Making  and  setting  up  forms j 176680 

Lumber  and  nails 060750 


0.934674 

Cost  per  cubic  yard 4. 136184 

Composition,  1  cement,  2  sand,  5  broken  stone. 

Note. — One  charge  of  the  mixer  is  equal  to  1.05  cubic  yards  of  masonry  iu  place, 
machine  mixed  and  placed  by  derrick. 

m.  TOTAL  COST  OF  COMPLETING  THE  MASONRY  IN  BATTERY,  AMOUNTING  TO  42,410.45 

CUBIC  YARDS,   DIVIDED  AS  FOLLOWS: 


^)012. 65  cubic  yards  concrete  masonry,  at  $4.13618  per  cubic  yard $161, 

lj525        cubic  yards  large  broken  stone,  bedded  in  concrete,  at  $3,333 

per  cubic  yard 

538. 3    cubic  yards  cut  granite  masonry,  at  $36.1711  per  cubic  yard. . 

i87        cubic  yards-  in  finished  pavement  of  superior  slope  (Alsen's 

Portland  cement),  comprising  an  area  of  1,()1M)  si^uare  yards, 

at  $3.11814  per  square  yard 

^11. 25  cubio  yards  in  finished  pavement  of  exterior  and  interior  slopes 
(Dui-yea's  American  Portland  cement),  comprising  an  area 

of  1,645  square  yards,  at  $2.3757  per  square  yard 

128.75  cubic  yards  in  finished  floors  of  galleries,  and  rooms  (with 
Rosendale  cement),  comprising  an  area  of  965.5  square  yards 

at  $1.41  per  square  yard 

^07. 50  cubic  yards  bluestone  pavemest  of  terreplein  entrance  passage 
and  boiler  room,  comprising  an  area  of  1,845  square  yards, 
at  $2.70572  per  square  yard 


5, 
19, 


3, 


3, 


1, 


4, 


363.34 

082.82 
470. 94 


417.48 
908.02 
361.35 
992.07 


'  4=10. 45  cubic  yards. 
^  *^ 410. 45  cnbio  yards  completing  masonry  construction,  at  $4.706293  per 

SNa93 39 


Total  cost 199,596.02 

cubio 
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IV.  TOTAL  EXPENDITURE  TO  JUNE  30,   1883. 

42,410.45  onbio  yards  masoHFy,  at  $4.706293 $199,596.02 

Purchase  and  maintenance  of  plant,  etc 23, 850. 34 

Excavation  for  foundation,  5,177  cubic  yards,  at  $0.251 1, 299. 43 

Work  of  plasterers  finishing  interior  waUs  and  arches 1, 453. 87 

Repairs  to  buildings 3,881.93 

Purchase  and  maintenance  of  public  animals 1,231.45 

Sand  filling  in  exterior  slope,  5,185  cubic  yards,  at  $0.22235 1, 152. 93 

Material  and  labor  finishing  pavement  of  superior  slope  with  Dnryea's 

American  Portland  cement,  1,096  square  yards,  at  $1.7924 1, 964. 47 

Removing  pavement  of  Duryea's  American  Portland  cement  from  supe- 
rior slope  , 258.75 

Grading  exterior  sand  slope  and  adjacent  grounds 100.^ 

Track  and  derrick  work 1, 518.85 

Building  and  hanging  doors  for  magazines  and  casemates 1, 241. 33 

Tearing  out  stone  bins,  cement  sheds,  etc.,  and  clearing  up  refuse 1, 545. OS 

Whitewashing  interior  walls  and  arches 411.21 

Material  and  labor,  laying  drain  pipe .*. 172.11 

Material  and  labor,  putting  in  plant  for  permanent  water  supply 720. 40 

Material  and  labor,  ammunition  service,  cars,  track,  and  turntables  ...  1, 212.38 

Material  and  labor,  operating  and  maintaining  gun-lift  mechanism 2, 083. 31 

Material  and  labor,  mounting  12-inch  rifle 1,073.81 

Fastening  pintle  plate  to  platform  and  assembling  Creus^t  carriage 881. 25 

Material  and  labor  fitting  dynamo  room  and  making  steam  connections 

for  electric-light  plant 226.16 

Installation  of  electric-light  plant 3,768.00 

Three  iron  stairways,  interior  of  battery 710.00 

Iron  cover  of  south  lift  loading  gallery 2SO.00 

Iron  beams  in  floor  of  caponiere 180.49 

Applying  waterproofing  process,  2,686  square  yards,  at  $0.25 671. 50 

Iron-cover  plates  of  pipe  conduits 66>S2 

Purchase  of  material  for  operatinp^  purposes 752.88 

General  work,  etc.,  consisting  of  items  not  susceptible  of  classification, 

and  including  time  allowed  employ^  for  legal  holidays 9^  832. 8B 

Office  expenses 2,714.® 

Superintendence  and  clerk  hire 6^64&60 

Total  expenditure  to  June  30, 1893 270,986.78 

Total  expenditure .• •. 270,986.73 

Total  mauonry cubic  yards . .  42, 410. 45 

Total  cost  per  1  cubic  yard 6. 38969 

T.   AVERAGE  DAILY  NUMBER  OF  EMPLOYfcS  OF  EACH  CLASS  FOR  THE  YSAB. 


Overseers 1. 54 

Clerk 91 

DraftHman .75 

Recorder 804 

Locomotive  engineer 17 

Engiucors 3. 25 

Rigger 17 

Master  laborers 2. 58 

Monthly  laborers 83 


Watchman 

Teamster 

Blacksmith 1. 

Plasterers 2. 

Carpenters 3. 

Stone  cutters 6. 

Stoue  setters , 1. 

Laborers,  daily 39. 

Firemen 2. 


9 


VI.   AVERAGE   PLANT  IN  DAILY  USE  FOR  THE   YEAR. 


Locomotive 25 

Hoisting  engine 1. 50 

Stationary  (engines 83 

Concrete  mixers 


75 


Dump  cars -3. 

Flat  cars 5. 

Derricks 3. 

Horses 1. 


During  the  last  fiscal  year  the  general  plan  of  the  battery  ha  — ^ 
received  the  following  additions  and  niodilications: 

1.  No  special  arrangements  had  been   provided  for  the  haudliQ[ 
either  for  storage  or  for  service  iu  action,  of  the  ammunition,    Th* 
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E  of  the  projectiles  for  the  12-iiu:Ii  rifl&s  designed  for  inotinting 
Ehe  battery,  1,000  pounds,  obviously  necessitiited  tbu  euploymeuc 
plisiiical  |)owei'  for  tlieir  ei^ouoiiiiriLl  and  speedy  haudliiig,  and  the 
it  of  powder  retjuired  to  till  the  mitgaziues  (4d  short  tons)  could 
i  well  tran8i>orted  without  a[ie(-.ial  fatilities. 
[these  reasons  a  plan  wii«  subniitte^l  ou  September  57, 1892,  for 
ping  the  uetessary  con  veil  ieiices  while  makiutr  use  of  a  jwrtion 
tplant  acquired  for  constntction  purpoaeH,  Tbi»  plan,  as  niodi- 
r  The  Board  of  Engineors  October  13,  1892,  and  tlnally  approved 
I  Chief  of  Engiueera  October  15, 18!)2,  has  been  carried  oat  as 
pws; 

icon 8 traction  track  (3C-inch  gaagti)  from  the  euj^iueer  wharf  runs 
jjb  the  eutrarn*  of  the  battery  to  the  trsiusverae  gallery  conuect- 
Eb  magHKine  paaaage  ways,  where  a  tumfable  is  placed,  frnin 
[a  traL'k  leads,  right  and  left,  to  points  opposite  the  entrances  to 
Bgaziiie  pft»sage.  This  track  is  of  stpct  girder  rails,  72  pounds 
[>'ard,  built  into  the  concrete  floor.  Tlirough  the  magazine  pas- 
ty, crossing  the  track  above  described  at  riglit  angles  and  extend- 
Itlie  ram  of  the  auunuuitiou  hoist,  runs  another  track  of  the  same 
[  (3»J  inch),  but  with  rails  compost^  of  gun  metal  straps,  2  inch 
l-iiaU'  inch,  screwed  with  brass  screws  to  creosoted  yellow-pine 
prs,  4  inches  by  4  inches,  Ijedded  in  the  concrete  floor.  A  turn- 
h  placed  in  the  line  of  this  track  opposite  the  miigazine  entrances, 
Irhich  tracks,  constructed  us  above,  run  directly  across  each  maga- 
[An  ammunition  car  of  6  tons  capacity,  with  gun-inetjil  wheels, 
peu  provided  for  use  inside  the  magazine  passages  and  maga- 

I  system  of  tracks  and  turntables  will  allow  the  ammunition, 
ln|)on  flat  cars  from  a  lighter  at  the  wharf,  to  bo  delivered  iit  the 
Ices  to  the  magazine  passages.  There  it  will  be  transferred  t« 
hmuiiition  car  by  an  overhead  ti-olley  and  hoist  of  2,00(1  pounds 
fe'  uttat^hed  to  tlie  crown  of  the  arcli  of  the  transverse  gallery, 
bnsfer  completed,  the  car  can  be  run  directly  into  the  magnzines. 
kgazities  designed  for  the  storage  of  shells  are  provided  with  an 
lad  travehng  bridge,  trolley,  aud  hoist,  which  will  enable  one  man 
idle  a  load  of  2,000  pounds  at  any  point  of  the  magazine.  The 
B" cylinders,  weighingbut  150  pounds  eiich,  can  be  piled  by  band, 
j,eombiued  ammunition  earriage  aud  loading  tray,  forming  part, of 
Bchanism  of  the  lift,  can,  by  the  same  system,  be  run  from  its 
pver  the  ram  of  the  ammuuitiou  hoist  into  the  magazines,  receive 
^der  and  projectile,  aud  have  them  conveyed  to  their  final  jmsi- 
t  the  gun  entirely  by  mechanical  power, 

is  originally  jilajined  the  battery  was  to  have  beeu  lighted  by  oil 
fplaced  in  suitable  recesses  coustrnctcd  in  the  walls.  The  mag- 
^of  the  work,  its  many  passages  and  casemates,  make  it  apparent 
pjle  the  system  above  described  would  bo  useful  as  an  auxiliary 
H  not  supply  a  good  working  light.  It  was  therefore  proposed 
Bride  a  suitable  electric  light  plant.  This  has  been  done. 
E  plant  is  of  the  same  general  type  as  that  in  use  by  the  Navy 
Einent  on  vessels  of  war. 

BDsists  of  a  direct  ciiupled  Thomson-Houston  engine  and  dynamo, 
r  a  capacity,  with  SO  |>ounds  of  steam  aud  nuiuing  at  550  revolu- 
ler  minute,  of  100  volts  and  40  amperes,  efjuivalent  to  about  eighty 
HIe-powcr  lamps.  <'onuected  with  t  liis  there  are  four  2'tcandle- 
Qamps^oue  in  each  mayaziue,audfilty-!uui-  HJi;amUci>ower  lamps, 
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The  excess  of  power  will  be  utilized  in  running  electric  &uh  for  ventila- 
tion purposes  should  these  prove  essentiaL 

The  conductors  are  all  lead-covered  and  run  in  moldings  attached  to 
the  concrete  wall  and  arches  by  brass  expansion  bolts.  Every  lamp  is 
covered  with  steam  and  vax)or  proof  globes  and  protected  with  metal 
guards.    Steam  is  taken  from  the  main  boilers. 

The  plant  is  compact,  simple,  and  durable,  and  has  so  far  proved 
itself  well  adapted  to  ics  purpose.    Its  total  cost  installed  was  $4,014.16. 

3.  The  sx>ecifications  for  the  manufacture  of  the  mechanism  of  the 
gun  lift  required  that  the  final  payment  of  25  per  cent  should  not  be 
made  until  after  it  had  stood  satisfactorily  a  working  test,  in  connec- 
tion with  its  hydraulic  appliances,  weighted  with  its  equivalent  ulti- 
mate load  in  case  the  gun  and  gun  carriage  were  not  mounted  at  the 
time  the  structure  was  ready  for  test. 

The  gun  and  carriage  were  delivered  and  mounted  immediately  after  - 
the  lift  was  ready  for  them,  and  the  test,  which  began,  as  hereinafter 
stated,  September  12, 1892,  was  continued  for  five  days,  in  the  presence 
of  a  board  of  engineer  officers  especially  convened  for  the  purpose.  A 
report  on  the  subject  was  made  by  the  board  to  the  Chief  of  Engineers, 
dated  December  7, 1892. 

The  mechanidm  withstood  the  test  without  a  single  evidence  of 
weakness,  and  final  payment  was  made  to  the  'contractor  December 
21,  1892. 

The  concrete  composing  the  superior  slope  at  the  time  of  firing  was 
only  four  days  old,  and  hardly  had  time  to  begin  settling  under  a  freez- 
ing temperature  before  it  was  subjected  to  severe  gun  blasts,  which 
materially  injured  it. 

The  experimental  firing  of  the  12-inch  rifie  mounted  upon  the  north 
lift  demonstrated  the  practicability  of  raising  the  interior  crest  of  the 
battery  18  inches  without  impairing  its  fire  over  the  channels,  for  the 
protection  of  which  it  was  designed. 

As  this  would  materially  increase  the  cover,  not  only  to  the  gun  de- 
tachments but  also  to  the  loading  galleries,  it  was  decided  to  maketiie 
change. 

Accordingly,  the  interior  crest  has  been  raised  by  the  addition  of  a 
wedge-shaped  mass  of  masonry  having  a  depth  of  18  inches  at  tlie 
rear  (interior  crest)  and  running  out  to  nothing  at  the  exterior  crest. 

The  effects  of  blast  upon  this  masonry  indicate  that  certain  improve- 
ments in  the  composition  and  laying  of  the  concrete  could  be  wisely 
adopted  on  the  reconstruction  of  the  superior  sloi>e,|neces8itated  by  its 
elevation,  as  above  reported. 

Like  all  concrete  structures  the  parapet  of  this  battery  is  composecb^^gi 
of  successive  layers  of  masonry  firom  4  inches  to  8  inches  in  thickpess^ 
and,  as  is  well  known,  the  weak  point  in  this  class  of  work  is  the  htm^  - 
between  successive  layers.  '  This  was  markedly  shown  in  the  present — z^ 
instance.  The  blast  of  the  gun  first  destroyed  the  bond  between  th^-  j 
upper  layers  of  concrete,  and  the  effect  of  successive  shots  was  to  breal 
these  layers  into  smaller  fragments,  and  finally,  when  sufficiently  brokei 
up,  to  wholly  dis])lace  them. 

In  reconst meting  the  slope  all  concrete  masonry  showing  signs  < ^ 

weakness  was  first  removed.    Then  the  masonry  was  built  up  in  sec^i"^' 
tors,  the  sn<»cessive  layers  of  which  were  superposed  before  the  undow^*** 
lying  ones  had  time  to  set.    This  method  had  for  its  object  the  makin^  £ 
of  the  blocks  equally  strong  thronjjjhout  and  the  snbstitiition  of  vertic^e*/ 
joints  for  the  horizontal  ones.    The  material  used  was  Alsen's  Portion  ^ 
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cement  and  fine  crashed  granite,  mixed  by  ma<*1iine  in  tlie  proportion 
of  two  parts  of  cement  to  three  partH  of  stone,  and  carefully  rammed  in 
place,  taking  the  precaution,  while  stil]  fresh,  to  float  the  upper  surface 
with  dry  cement  and  sand.  The  resulting  surface  is  smooth  and  ex- 
ceedingly hard.  The  thicknesss  of  the  masonry  of  the  nature  above 
descril^d  was  varied  in  proportion  to  its  exposure  to  blast — from  12 
inches  directly  under  the  gun  to  about  2  inches  at  the  exterior  crest. 

To  provide  for  the  supply  of  water  requisite  for  boilers,  hydraulic 
system,  and  for  purposes  of  cleanliness,  a  <^  Eider "  hot-air  pumping 
engine  has  been  placed  in  a  bomb-proof  room,  7^  feet  by  9  feet,  situated 
undei*  the  sand  embankment  adjoining  the  defensible  entrance  on  the 
right,  and  communicating  with  it  by  a  doorway  cut  through  the  con- 
crete waU.  This  pump  has  a  capacity  of  1,000  gallons  per  hour,  which 
is  ample,  as  the  boilers  of  the  lift  mechanism  evaporate  but  500  gallons 
X)er  hour,  and  the  tank  for  supplying  the  hydraulic  system  (capacity 
1,500  gaUons)  requires  filling  only  occasionally.  The  pump  is  connected 
by  a  line  of  galvanized-iron  pipe  to  a  group  of  four  1^-inch  well  points 
sunk  about  175  feet  in  rear  of  the  batteiy. 

On  the  left  of  the  defensible  entrance,  covered  by  the  sand  and  op- 
X>osite  the  pump  room  described  above,  there  has  been  constructed 
another  bomb-proof  room,  7J  feet  by  16J  feet,  to  provide  space  for  a 
suitable  sanitiury  water-closet  for  the  garrison  when  the  work  is  occu- 
pied. 

Flagstones  taken  from  the  old  stone  fort  have  been  used  to  pave  the 
terreplein  of  the  battery,  the  floors  of  the  boiler  and  accumulator  rooms, 
the  space  included  between  the  rails  of  the  tracks  for  the  ammunition 
service,  and  the  exterior  court  included  between  the  wing  walls  of  the 
defensible  entrance.  In  all,  16,605  square  feet  of  such  pavement  were 
laid  at  an  aggregate  cost  of  $4,992.07. 

GUN-LIFT  MECHANISM. 

North  TAft. — ^As  already  stated,  the  mechanism  of  the  northern  lift 
was  completed  and  reported  ready  for  trinl  August  30, 1892.  Prior  to 
this,  x^^^^™^^^^  trials  of  the  several  parts  had  been  made  as  the  prog- 
ress of  the  work  allowed.  The  cage  anc;  platform  were  raised  and 
lowered  for  the  first  time  on  July  7, 1892.  The  first  trial  of  the  mech- 
anism— gun  lift,  ammunition  hoist,  and  hydraulic  rammer,  as  a  whole — 
was  made  on  August  31, 1892. 

The  official  test  of  the  mechanism  was  commenced  on  September  12, 
1892,  in  the  presence  of  a  board  of  ofiicers  of  the  Corps  of  Engineers, 
convened  for  this  purpose  by  Special  Orders  Ko.  43,  Headquarters, 
Corps  of  Engineers,  U.  S.  Army, Washington,  D.  C,  Septembers,  1892. 

The  test  was  continued  November  22,  23,  and  30,  and  December  1, 
1892. 
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While  the  report  of  this  board  contaios  a  detailed  accouDt  of  the 
tests,  it  is  thought  that  the  following  tabular  statement  of  the  firings 
from  the  battery  to  June  30, 1893,  should  be  here  reported : 


Date. 


1892. 
Sept.  12... 
Sept.  12... 
Nov.  22... 

Nov.22... 

Nov.  22... 
Nov.  23... 
Nov.  23... 
Nov.  23 . . . 
Nov.  30 . . . 
Nov.30... 
Nov.30... 
Deo.l  .... 
Dec.  1  . . . . 
Dec.l..., 


1803. 

Mar.  15 . . 

Mar.  15 . . 
Mar.  15.. 
Mar.  31 . . 
Mar.  31 . . 
Mar.  31 . . 
Apr.  24 . . 
May  31 . . 
May  31.. 
May  31 . . 


o 

OB 


o 


1 

2 
3 


5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Charge. 


o  ^ 


V.P.XIV. 

do 

.  ...do 

V.P.X  ... 


I 


V.P.XV 

do 

do 

V.P.X 

V.P.XV 

V.P.XIV  ... 

V.P.XI 

do 

V.P.XV  .... 

B.  N.  smoke- 

Imb 


Poundi, 
200 
300 
200 


15  I  V.P.XV. 

16 

17 
18 
19 
20 
21 
22 
23 
24 


— do 

do 

V.  P.  XVI  . . 

do 

do 

V.  P.  XVII  . 
V.  P.  XVIII 

do  .r 

...do 


200 

300 
325 
375 
375 
200 
390 
460 
460 
423 

204 

350 

400 
390 
350 
400 
420 
350 
300 
350 
420 


23 

•III 


Poundt. 

1,000 

995 

996 

1,000 

1,000 

1,002 

998 

993 

997 

995 

1,000 

1,000 

1,000 

900 

990 

999 
999 
1,000 
1,002 
1,002 
1,002 
1,000 
1,000 
1,000 


a 


o 

« 


!      S 


Foot  tea. 


1,639 


1,658 
1,797 


1,915 


1.917 
1,947 

1,749 

1,904 
1,843 

lOAt 

1,846 
1.923 
1,922 
1,700 
1,808 
1,910 


25 
OS 
00 

00 

00 
00 
00 
10  00 
10  00 
0  00 
15  00 
19  40 
0  00 

0    00 


2 

2 

2 
0 
0 


P4 


{ 


(  Depresaion 


25 
25 
25 
25 
25 
15 
15 
35 
2  35 
0    12i 


14,920 
23. 210. 5 
14,892.5 
P  9,857 

X  less     9. 000 
22,800 
25,050 
30,182 
27.730.6- 
12,011.5 
40, 501. 5 
32,725 
32.780 
33.777.6 

28,0te.6 

I     27.170 

42,000 
34,800 
27,072.6 
34,660 
44,000 
aboot  73, 600 
25,376 
31,925 
36,900 


From  this  table  it  will  be  seen  that  in  all  twenty-four  rounds  have 
been  fired  from  the  platform  of  the  lift.  Many  of  these,  notably  the 
tweiity-flrst  round,  subjected  the  structure  to  stresses  far  in  excess  of 
any  probable  under  service  conditions;  notwithstanding  these  excessive 
stresses,  the  mechanism  has  invariably  worked  smoothly  and  satisfac- 
torily, and  shows  no  si/^^ns  of  weakness  in  any  part.  During  all  the 
tests,  there  has  been  no  delay  of  any  kind  due  to  the  failure  of  the  lift 
or  its  adjuncts  to  do  the  work  required  of  them. 

The  oliicial  trials  of  the  mechanism  showed  the  desirability  of  some 
minor  changes,  mainly  in  the  loading  apparatus;  these  modifications, 
described  below,  were  all  made  by  the  contractors  at  the  suggestion  of 
this  office,  and  without  any  additional  expense  to  the  United  States: 

1.  It  was  necessary  to  increase  the  speed  of  travel  of  the  hydraulic 
rammer.  The  proper  service  of  the  gun  requires  that  the  projectile  be 
so  far  driven  home  as  to  partly  upset  its  rotating  baud  in  the  grooves 
of  the  rifling.  This  condition,  unknown  when  the  rammer  was  de- 
signed, was  not  satisfactorily  fulfilled,  and,  the  weight  of  the  rammer 
being  fixed,  the  increaseof  its  energy  could  be  efi'ccted  only  by  increas- 
ing the  rate  of  travel.  This  was  done  by  increasing  the  annular  space 
through  which  the  water  escapes  to  the  rear  during  the  forward  move- 
ment, so  as  to  make  this  area  equal  to  that  of  the  inlet  pipe. 

2.  The  combined  ammunition  carriage  and  loading  tray,  and  the 
auxiliary  loading  tray  which  forms  the  connection  between  the  ammu- 
nition carriage  and  the  breach  of  the  gun  when  in  the  loading  position, 
were  modified  as  follows:  The  two  charge  bags  which  are  carried  upon 
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arms  on  each  side  of  the  powder  tray  of  the  ammniiition  carriapce  are 
now  successively  dropped  into  position,  in  front  of  tlie  rjunnier,  by  a 
single  motion  of  the  operator.  The  auxiliary  loading?  tray,  operatiMl  by 
hydraulic  power,  is  controlled  by  tlie  same  operator  as  are  the  aniniu- 
uition  hoist  and  hydi*aulic  rammer.  The  effect  of  the  changes  will  be 
to  diminish  the  time  required  for  loading. 

3.  Tlie  steel  pin  or  throttling  bar,  which  is  plac<*d  in  the  top  of  the 
cylinder  of  the  hea\ier  of  the  two  accumulators  and  which  serves  to 
gradually  check  its  downward  motion  near  the  coni|)letion  of  the 
descent,  was  replaced  by  a  longer  One;  this  was  deemed  a<lvi8able,  as 
in  raising  the  lift  at  maxinuim  speed  it  was  found  that  the  h(»avy 
accumulator  seated  with  more  force  than  was  consistent  with  safety. 
The  lengthening  of  the  pin  has  removed  this  difficulty. 

THE  CARRIAGE. 

As  reported  last  year,  all  the  parts  of  the  gun  carriage,  designed  and 
manufactured  for  use  with  the  gun-lift  mechanism,  by  Messrs.  Schneider 
&  Co.,  of  Creusdt,  France,  was  on  the  upper  surface  of  the  battery 
June  30, 1892.  It  was  not  until  July  30,  1892,  that  the  i)intle  or  bed- 
plate of  this  carriage  was  finally  attached  to  the  platform  of  the  lift. 
The  lower  surface  of  this  plate  was  irregular,  and  it  was  necessary  to 
do  a  great  amount  of  chipping  upon  the  upper  surface  of  the  platform 
before  it  was  practicable  to  so  adjust  the  pintle  plate  as  to  bring  its 
limiting  lines,  the  circles  bounding  the  lower  roller  path,  into  horizontal 
planes. 

This  effected,  the  remainder  of  the  carriage  was  assembled.  This 
work  was  idl  done  by  the  employes  of  the  Engineer  Department,  except- 
ing the  insertion  and  adjustment  of  the  rams  in  the  recoil  and  reser- 
voir cylinders  and  the  adjustment  of  the  obturating  bars  and  the 
pump,  which  were  effected  by  one  machinist  and  helper  furnished  by 
the  Ordnance  Department. 

The  carriage  was  completely  assembled  ready  for  the  gun  on  August 
15, 1^2,  at  a  cost  divided  as  follows: 

Labor $229.25 

Attaching  pintle  plate  to  platform >     ...q  nn 

Hold-down  bolts \     ^''^•"" 

•  ^^^^^^^^^^^ 

Total  cost .• 381.25 

THE  GUN. 

The  12  inch  B.  L.  steel  rifle  was  delivered  by  the  Ordnance  Depart- 
ment under  the  wall  of  the  battery  at  a  point  indicated  by  the  engineer 
officer  in  charge,  at  4  p.  m.,  August  23, 1892.  It  had  been  placed  on  a 
cradle  August  12,  at  a  i)oint  about  1,200  feet  from  that  of  delivery,  from 
^hich  latter  point  it  was  delivered  at  the  battery  in  ten  working  days. 

The  work  of  erecting  the  appliance  designed  for  raising  it  had  already 
l3een  completed,  as  far  as  was  practicable,  prior  to  the  delivery  of  the 
^nn. 

Final  arrangements  for  raising  and  mounting  the  gun  were  com- 
pleted on  August  26^  and  the  gun  was  successfully  delivered  on  the 
^'all  of  the  battery,  nnmediately  in  front  of  the  lift  platform,  at  noon 
on  August  26. 

The  gun  was  finally  placed  upon  its  carriage  and  raised  to  the  firing 
'position  by  the  hydraulic  lift,  at  7 :  30  p.  m.,  Monday,  August  29, 1892. 
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There  are  forwarded  herewith,  among  others,  a  set  of  photographa^* 
illustratiug  the  method  used  for  raising  the  gun. 

The  device  for  raising  the  gun,  adopted  and  so  snccessfiilly  used  fc^y 
Lieut.  Warren,  may  be  briefly  described  as  follows :  A  frame  of  tinib^^r, 
having  a  width  between  uprights  slightly  greater  than  that  ot  tlie 
(measured  from  end  to  end  of  trunnions),  was  placed  parallel  to  the  w; 
of  the  battery  and  distant  from  it  about  13  feet — 6  luches  greater  th 
the  distance  of  the  axis  of  the  trunnions  from  the  face  of  the  breech 
tlie  gun. 

From  the  cap  of  this  frame  a  steel  bar  about  4  inches  in  diameter  (ti^he 
eccentric  axle  of  an  old  gun  carriage)  was  suspended  by  three  wrong       ht- 
iron  bends,  from  which  were  hung  two  blocks,  one  with  four,  the  ot^b^er 
with  three,  sheaves,  through  which  and  their  falls  was  rove  about  1^ 
feet  of  7^-inch  manilla  rope,  the  standing  part  being  made  fast  to 
cap  of  the  frame  and  the  running  part  passing  first  through  a  sin 
block  secured  to  the  bottom  of  one  of  the  timber  uprights,  and  the: 
to  a  secure  anchorage.    The  gun,  without  preponderance,  the  br< 
block  being  removed,  was  slung  to  the  falls  by  If-inch  wrought-i 
chain,  the  breech  to  the  wall.    Parallel  to  the  frame  first  descrit^^ed, 
four  smaller  frames  were  so  arranged  that  when  capped  they  wo  "nJd 
form  a  platform  at  the  elevation  at  which  the  gun  was  to  be  deliveac-ed. 
These  frames  were  securely  braced  together  and  to  the  larger  fra^^vne^ 
and  the  whole  structure  tied  and  braced  to  the  masonry  of  the  batt^^iy. 

Leads  were  taken  from  two  hoisting  engines  near  at  hand,  wLm  icli 
formed  part  of  the  construction  plant,  to  the  running  part  of  the  7j- 
inch  manilla  rope,  using  two  parts  of  half-inch  steel- wire  hoisting  rope. 

The  object  in  connecting  the  two  engines  was  to  avoid  any  stepi>a|:e 
in  the  raising  of  the  gun  when  once  commenced,  from  shifting  the  pur- 
chase, or  "  fleeting  "  as  it  is  technically  known. 

The  gun  was  then  raised  vertically  above  the  level  of  the  auxiliary 
platform,  the  caps  promptly  put  upon  the  frames,  stringers  laid  ov^^ 
the  caps,  a  cradle  run  out  upon  these  from  the  wall,  and  the  gun  loy^^ 
ered  upon  the  cradle,  which  was  then  hauled  in  upon  the  masonry "  ^ 
moans  of  ii  lead  from  one  of  the  hoisting  engines  above  referred  to. 

Sixteen  parts  of  7J-inch  rope  were  used,  the  safe  load  for  a  singF 
part  being  12  tons,  and  as  the  load  to  be  lifted  was  52  tons,  the  facto 
of  safety  was  therefore  about  four;  on  the  steel- wire  rope  the  sami 
proportions  existed,  while  the  framing  was  calculated  with  a  factor  or 
safety  of  six. 

The  actual  time  required  to  hoist  the  gun  was  one  hour  and  forty-^^^,^  ^d 
three  minutes  and  the  actual  time  of  motion  was  twelve  minutes  and^^^^  s^ 
twenty-five  seconds — a  rate  of  1  foot  in  thirty-nine  seconds.  The  delay  "'*^^^ 
is  attributable  to  the  fact  that  the  cordage  was  saturated  with  water,  ^^H 
which  rendered  it  extremely  stift'  and  made  it  difficult  and  slow  work 
to  take  up  the  slack  of  the  main  anchorage. 

The  operation  was  performed  in  a  pouring  rain,  which  had  been  fall- 
ing for  the  preceding  twenty -four  hours. 

SOUTH-LIFT  MECHANISM. 

The  mechanism  designed  for  the  southern  emplacement  of  the  bat- 
tery is  to  be,  in  all  respects,  a  duplicate  of  that  now  in  place  in  the 
northern  emplacement. 

Sealed  proposals  for  its  manufacture,  advertised  according  to  law 
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mber  21, 1892,  were  opened  January  24, 1893,  and  the  contract  was 
ded  for  the  sum  of  $03,000. 

ider  their  contract,  dated  February  4,  1893,  for  the  manufacture 
erection  of  this  mechanism,  the  contractors  have  on  hand,  June  30, 
all  the  material  for  its  construction,  and  have  commenced  the 
minary  work  of  assembling  the  parts  forming  the  cage, 
is  expected  that  they  will  be  ready  to  begin  operations  during  the 
h  of  July,  1893,  and  to  finish  the  erection  of  the  lift  by  Septem- 
,  1893,  as  the  contract  requires. 

carriage  has  yet  been  procured  for  mounting  upon  the  platform 
e  southern  lift.  It  has,  however,  been  decided  that  this  carriage 
be  a  duplicate  of  that  now  in  position  on  the  north  lift,  and  ar- 
Bments  have  been  perfected  with  the  Ordnance  Department  by 
Ij  the  pintle  plate  of  the  carriage  will  be  delivered  not  later*  than 
3mber  1, 1893.  When  this  pintle  plate  has  been  attached  to  the 
orm  of  the  southern  lift  the  top  carriage  and  gun  now  mounted 
the  north  lifb  will  be  shifted  to  the  southern  lift  for  use  in  the 
)f  the  mechanism  of  that  lift,  and  for  other  tests  required  by  the 
ance  Department. 

e  recoil  test  will  be  five  rounds  by  the  12-inch  high-power  gun, 
under  service  conditions  of  extreme  charge  of  powder  and  extreme 
>tion« 


X  C. 

TORPEDOES  FOR  HARBOH  DEFENSE. 
OONSTRUOTION  OF  TORPEDO  SHED. 

ins  and  estimate  were  submitted  April  3, 1891,  for  the  construc- 
3f  a  suitable  building  for  the  storage  of  torpedo  material  for  the 
larine  defense  of  New  York  Harbor,  and  the  sum  of  $9,000  was 
:ed  for  the  work  from  the  appropriation  for  torpedoes  for  harbor 
ise,  act  of  February  24, 1891. 

e  general  character  of  this  structure  is  as  follows:  The  building 
brick,  40  feet  by  90  feet,  inside  measurement,  with  walls  1  foot  in 
ness  and  10  feet  high  under  the  eaves.  The  roof  is  of  slate,  sup- 
d  by  eight  iron  trusses.  The  floor  is  of  concrete,  and  the  track  of 
x)nstruction  railroad  from  the  engineer  wharf  runs  through  the 
ing  from  end  to  end.  On  either  side  of  this  track  are  racks  of 
h.  by  8-inch  timber,  arranged  for  the  storage  of  buoyant  torpedo 
in  two  tiers.  A  suitable  storeroom  for  containing  the  smaller 
1  of  the  torpedo  system  is  located  in  the  southeastern  corner  of  the 
ing,  and  an  overhead  hoisting  and  conveying  appliance  will  be 
id  at  the  eastern  end  of  the  building  for  handling  the  heavy 
3rs  and  ground  mines. 

the  close  of  the  last  fiscal  year  the  building  was  complete,  except- 
he  shelving,  etc.,  in  the  storeroom  and  the  overhead  trolley, 
e  shelving  in  the  storeroom  has  been  left  unfinished,  pending  the 
al  of  the  material  to  be  stored  therein.  The  overhead  trolley  for 
ling  the  heavy  torpedo  material  inside  the  shed  has  been  ordered, 
wm  iJso  be  put  in  place  at  an  early  date.  / 
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GIJN  AND  MORTAR  BATTERIES,  SAN  FRANCISCO  HARBOR,  CALIFOimiA. 


BEPORT  OF  COL.    GEORGE  H,   MENDELL,   CORPS    OF   EXGTXEER8,  OF- 
FICER IX  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  18'JS, 

IMPROVEMENTS. 

m  Gun  batteries.  |  h  Mortar  battery. 


United  States  Engineer  Office, 

San  FranditcOj  Gal.,  Aufimt  7,  1893. 

Oeneral:  I  have  tbe  honor  to  transmit  herewith  annual  reports  for 
the  year  ending  June  30, 1893,  as  follows: 

Gun  and  mortar  batteries,  San  Francisco  Harbor,  California. 

•  •••••• 

Very  respectftilly,  your  obedient  servant. 

G.  H.  Mendell, 
Golonelj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


2  A. 

GUN  BATTERIES. 

The  work  is  completed  as  far  as  can  be  done  until  details  of  the  car- 
riages to  be  used  are  received.  The  masonry  of  Emplacement  16  was 
completed;  all  the  masonry  of  emplacements  14  and  15  laid;  the  earth 
protection,  front  and  rear,  on  six  emplacements  was  made;  the  roadway 
in  rear  was  excavated,  macadamized,  and  drained;  floors  of  asphaltum, 
at  12^  cents  per  square  foot,  and  of  sidewalk  concrete  at  9^  cents  per 
square  foot,  were  laid  in  the  six  emplacements,  the^  asphaltum  in  Em- 
placements 11  and  12,  and  the  concrete  in  Emplacements  13, 14, 15,  and 
16;  all  masonary  was  plastered  within  and  without,  at  3^  cents  per 
square  foot;  doors  were  made  and  hung;  slopes  carefully  dressed  and 
sown  with  oats  and  barley  and  manured.  There  remains  to  be  done 
when  moonting  is  known  1,107  cubic  yards  of  concrete  to  be  laid  in 
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gaps  in  breastwalls;  construction  of  terrepleins;  33,676  square  feet  uf 
bituminous  rock  covering  3  inches  thick,  and  3,168  square  feet  of  satde 
6  inches  thick,  to  be  laid  over  masonry ;  elevatin  g  machinery  for  Emplace- 
ments 14, 15,  and  16,  and  overhead  travelers  for  the  six  emplacements. 
There  is  also  110  feet  of  roadway  to  be  finished,  the  making  of  which  was 
obstructed  by  a  cement  shed  built  across  the  proposed  line^  this  shed 
has  been  removed  and  the  roadway  will  soon  be  completed. 

A  concrete  plant  purchased  in  1891-'92  was  used  for  mixing  concrete. 
It  consisted  of  one  50  H.  P.  boiler,  one  35  H.  P.  Westinghouse  Junior 
engine,  one  Gates  Ko.  3  rock-crusher,  one  Kansome  and  Smith  No.  3 
concrete-mixer,  and  one  Steam's  bucket  elevator.  The  jnaterials  were 
dumped  into  hoppers  f&eding  to  the  mixer,  which  automatically  com- 
bines them  in  proper  proportions,  mixes  them  in  a  revolving  churn,  and 
delivers  to  bootof  elevator,  which  raises  them  32  feet  to  a  hopper  over  the 
cars  on  a  tramway  above  the  top  of  masonry.  This  plant  was  run  with 
occasional  interruptions  from  July  1  to  October  13.  During  this  time 
7,409  cubic  yards  was  mixed  and  laid  on  Emplacements  14,  15,  16 
*  (2,703  on  Emplacement  16,  and  4,706  on  Emplacements  14-15).  The 
plans  for  Emplacements  14  and  15  were  changed  by  placing  the  maga- 
zines of  both  in  a  single  mass  of  masonry  between  the  terrepleios  of 
both,  with  6  feet  interval  between  adjacent  rooms  of  each.  In  giving 
quantities  by  emplacements  in  the  report  Emplacements  14  and  15  are 
treated  as  a  single  emplacement. 

In  addition  to  above  concrete,  1,876  cubic  yards  was  mixed  by  hgmi 
and  1,257  cubic  yards  of  concrete  from  old  magazines  and  breast  walls 
was  imbedded  in  the  new;  also  6  cubic  yards  of  large  rock  was  imb^- 
ded  in  the  concrete,  making  total  masonry  for  the  year  10,548  cnbio 
yards.  This  total  was  distributed  over  the  emplacements  as  follows: 
Ninety -one  cubic  yards  on  Emplacement  11 ;  6  cubic  yards  on  Emplace- 
ment 13;  7,032  cubic  yards  on  Emplacements  14, 15,  and  3,418  ou  Em- 
placement 16. 

Concrete  was  made  in  proportions  of  1  cement,  3  sand,  and  8  rock; 
gravel  was  sometimes  used  and  counted  as  rock  when  large  and  clean. 
The  rock  used  was  quarried  at  Angel  Island,  San  Francisco  Harbor, 
and  delivered  at  wharf  at  89  cents  per  2,000  pounds.  Gravel  was  ob- 
tained from  Gravelly  Beach  and  Horse-shoe  Bend,  Lime  Point  reser- 
vation, and  delivered  at  wharf  at  90  cents  per  cubic  yard.  The  sand 
was  obtained  from  Fort  Point  Beach  and  from  the  Presidio  Beach ;  the 
latter  was  delivered  at  wharf  at  50  cents  per  2,000  pounds.  The  ma- 
terials were  hauled  to  the  concrete  plant  by  contract  at  the  following 
prices: 

Ceoto. 

Rock per  2,000  ponnds..    29i 

Gravel do 29^ 

Cement do 29i 

Sand  from  beach  or  wharf T do 29i 

Raisiug  saud  to  sea  wall  from  beach do 25 

The  cement  used  was  Josson  &  Co.'s  Portland  cement,  furnished  at 
$2  per  barrel  over  ship's  side,  and  liglitered  to  wharf  by  A.  C.  Freese  at 
15  cents  i>er  barrel. 

This  gives  cost  of  materials  at  plant  as  follows: 

Kock,  $1.28  per  2,000  pounds,  or  $1.73  per  cubic  yard  (including  9J 
cents  per  ton  for  receiving  at  wharf). 

Gravel,  $1  per  2,000  pounds,  or  $1.30  j)er  cubic  yard. 

Sand  from  Fort  Point  Beach,  54^  cents  per  2,000  pounds. 

Sand  from  Presidio  Beach,  79J  cents  j)er  2,000  pounds. 

Cement,  $2.21  per  barrel. 
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MaieriaU  u$ed  in  concrete  for  the  year. 


HaterlAl. 


Bock.. 
GmvfA. 
Sand  .. 
Cement 


Tons  of 
2,000  ponnds. 


10.278.4 
2, 002. 1 
4, 703. 8 
1,361.6 


Cnbio 
yards. 


7, 613. 7 
1, 483. 0 
3, 871.  5 
1,134.7 


Average  oompoHtion  of  one  cubic  yard. 


Material. 


Xock... 
Gravel . 
Sand... 
Cement 


Poonds. 

Cubic 
feet. 

2, 215. 6 
431.6 

1, 014. 0 
293.6 

22.2 
4.3 

11.3 
3.3 

Barrels. 


0.73 


Tlie  water  used  in  concrete  was  fresh,  and  pumped  to  a  reservoir  whence 
it  is  drawn  to  tlie  plant.  The  pumping  was  effected  by  a  Dow  steam 
pump,  purchased  in  189l-'92,  with  a  capa(fity  of  1,000  gallons  per  hour. 

The  earthwork  during  the  year  consisted  mainly  of  filling  in  the 
slopes  front  and  rear  on  the  six  emplacements  and  in  excavating  the 
roadway  in  rear.  All  of  the  excavated  material  was  used  in  filling,  and 
in  addition,  a  large  amount  mainly  loam  was  borrowed  from  the  ground 
in  rear  of  emplacements.  The  excavation  amounted  to  10,004  cubic 
yards,  and  was  done  at  a  cost  of  about  43  cents  per  cubic  yard.  The 
earth  fill  amounted  to  19,922  cubic  yards,  and  was  done  at  a  cost  of 
about  33  cents  per  cubic  yard.  The  sand  fill  required  in  plans  in  front 
of  masonry  was  made  partially  of  sand  from  Fort  Point  Beach  and  par- 
tially of  a  loamy  sand  hauled  from  dunes  in  rear  of  the  works.  It 
amounted  to  4,712  cubic  yards,  and  was  done  at  a  cost  of  32-^\-  cents 
per  cubic  yard.  The  greater  cost  of  earth  fill  is  due  to  expense  of 
dressing  and  the  planting  slopes. 

The  outlay  during  the  year  was  as  follows: 

Concrete  (10,547  cubic  yards) ,- $35, 876. 85 

Excavation  (10,004  cubic  yards) 4,304.60 

Fill  (23,946  cubic  yards) 7,992.67 

Plastering  and  flooring 1,883.08 

Drainage  and  water  supply 858.37 

Macadiim  and  gutters  on  roads,  doors,  ladders  and  steps 3, 302. 10 

Incidentals:  Office  and  post-office  box  rent,  pay  of  overseer,  timekeeper, 

draftsman,  and  messenger,  etc 11, 278. 18 

Total 65,495.85 

Giving  the  concrete  its  proper  proportion  of  incidental  expenses 
($7,462.38),  adding  $17,264.26  for  cement  on  hand  June  30,  1892,  and 
subtracting  $5,500  for  cement  on  hand  at  completion  of  work,  the  cost 
of  10,547  cubic  yards  of  concrete  is  $55,103.49,  or  $5.22  j)er  cubic  yard. 
Ihe  average  cost  j>ev  cubic  yard  of  all  concrete  laid  on  works  from 
l)eginning  to  end  is  $5.78. 
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3  B. 
MOETAH  BATTEET  No.  1. 

This  battery  is  of  the  adopted  type  of  lO-mortar  battery  for  12-inch 
breecb -loading  ritlcd  mortars.  Ground  was  broken  for  this  battery  on 
April  5, 1893,  and  work  has  been  in  progress  on  it  ever  since.  The 
excavation  was  effected  by  plowing  and  scraping  on  the  shallow  jior- 
tions  and  by  blasting  on  the  deeper  ones.  The  excavation  for  the 
rooms  and  passages  was  completed  June  20,  and  the  excavation  then 
ceased  until  concrete  should  be  laid  on  tliifl  iwrtion.  The  excavation 
during  this  time  amounted  to  10,781  cubic  yards. 

Tlie  concrete  plant  was  moved  to  a  position  west  of  the  battery,  re- 
paired iuid  set  up  at  a  cost  of  $2,469,  including  tramway  over  excava- 
tion. The  concrete  plant  was  run  from  June  21  t«  June  30,  inclusive, 
and  during  this  time  507§  cubic  yards  was  mixed  and  laid;  21  cnbic 
yards  of  hand-mixed  concrete  was  also  laid,  making  a  total  of  528§ 
cobio  yards.  At  the  end  of  the  year  the  excavated  portion  was  cov- 
ered with  concrete  1  foot  thick.  Allowing  the  concrete  its  proper  pro- 
portion of  expenses  on  plant,  it  was  laid  at  a  cost  of  $4.18  per  cubic 
yard. 

The  rock  for  concrete  was  obtained  from  a  quarry  on  the  Fort  Point 
Beach  aud  delivered  at  the  plant  by  contract  at  $1.03  per  2,01)0  pounds. 
The  sand  was  obtained  from  Fort  Point  Beach  aud  delivered  at  plant 
at  30  cents  per  2,000  pounds.  The  cement  was  Joason's  Portland,  and 
coat  at  plant  $2,21  jier  barrel.  Tho  water  is  fresh  and  derived  tcom 
same  source  as  for  gun  battery. 

The  drainage  is  complete  over  portion  excavated,  consisting  of  a  10- 
inch  main  drain,  ^vith  6-inch  drains  to  pits  and  3-iiich  drains  around 
outside  of  masonry. 

A  conduit  for  electric-ftriiig  wires  was  laid  in  the  tloor. 

The  outlay  for  the  year  was  as  fbllows : 

CoDorete  (S28t  cnblc  yards) t9, 028.89 

Excavation  (10,781  cubic  yards) 3,819.10 

Drainage 1, 17*.  98 

Eloctrio-wire  conduit 321.76 

iDcidentals d,  125.50 

Total 18,470.11 

Allowing  excavation  its  share  of  incidentals,  $714.17,  the  cost  of 
10,781  cubic  yards  is  $1,533,27,  or  42  cents  per  cubic  yard. 
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MINING  CASEMATE,  SAN  FRANCISCO  HARBOR,  CALIFORNIA. 


REPORT  OF  LIEUT.  COL,  WILLIAM  H.  H.  BENYAURD,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  IflSCAL  YEAR  ENDING  JUNE 
SO,  189S. 

United  States  Engineer  Office, 

San  Frcknciscoj  CaL,  July  13,  1693. 

General:  I  have  the  honor  to  render  reports,  in  duplicate,  npon  tlie 
works  for  harbor  defense  under  my  charge  for  the  f(scal  yeai*  ending 
June  aa  1893. 

very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Lieut.  Col.y  Corps  of  Engineers. 
Brig.  Oen.  Thomas  L.  Gaset, 

Chief  of  Engineers^  U.  8.  A. 


MINING  CASEMATE,  SAN  FRANCISCO  HARBOR. 

^ITnder  date  of  October  18  last,  I  was  instructed  to  prepare  plans, 

^th  detailed  estimates,  for  the  construction  of  a  mining  casemate. 

^e  plans  were  duly  submitted  and  approved,  and  an  allotment  of 

^7,590  was  made  from  the  appropriation  of  February  24, 1891,  for  the 

^'^posed  work.    The  location  selected  is  in  a  cove.    The  bank  is  bluff 

j'^d  rocky,  with  little  beach  in  front  at  low  tide  and  none  at  high  tide. 

^  Order  to  reduce  the  cost  to  a  minimum  the  plan  contemplated  only 

^dcient  excavation  in  the  rockj^  bank  for  the  body  of  the  casemate, 

^^Ix  a  retaining  wall  at  a  sufficient  distance  in  front  to  support  the 

^^^  of  the  earthen  cover. 
.^  ^Vork  was  begun  toward  the  end  of  January.    At  first  the  men 
1^*^  employed  aftematively  at  this  and  the  emplacement,  according  as 
^^  tide  would  render  operations  at  the  casemate  impracticable. 

Iix  order  to  gain  ground  to  work  upon,  a  bulkhead  was  first  put  in 

r?^^  filled  in  with  excavated  material  to  the  height  of  the  bottom  of 

•  ^^  f^asemate.    The  outside  planking  of  the  bulkhead  was  used  as  the 

J^Uer  form  of  the  retaining  wall.    The  outside  form  for  the  wall,  with 

J**  proper  batter,  was  then  put  in  and  secured  to  the  bulkhead.    After 

^xuoving  the  beach  gravel  to  rock  inside  the  framework  the  concrete 

^^1  was  built  to  the  top  of  the  bulkhead  and  the  cable  gallery  put  in 

^l^e  excavation  was  continued  and  carried  on  until  there  was  sufficient 
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room  for  the  body  of  the  casemate  to  rest  entirely  on  natural  ground. 
This  work  was  completed  about  the  end  of  February.  The  concrete 
for  the  casemate  proper  was  then  begun  and  carried  on  with  some  little 
delay,  owing  to  rain  and  other  causes,  and  was  completed  in  May.  The 
outside  of  the  structure  was  covered  with  a  coating  of  asphalt  and  coal 
tar  boiled.  Before  commencing  the  final  filling,  3-inch  open  drain  tiles 
were  put  in  around  the  structure  and  covered  with  gravel.  The  filling 
was  then  begun  from  the  bank  above  and  carried  to  completion.  Over 
this  fill  a  foot  of  loam  was  placed  and  all  covered  with  manure  and 
sown  with  grass  seed.  The  inside  was  plastered  and  a  coat  of  hard 
paint  put  on.  A  surface  drain  was  cut  on  the  hillside  above  to  prevent 
wash.  A  permanent  supply  of  water  was  procured  by  damming  up  a 
spring  about  1,500  feet  distant  and  laying  a  pipe  therefrom  to  the  case- 
mate. 
The  cost  of  the  work  was  as  follows: 

GleAring  site $182.  OS 

Exoavation, 865  cubic  yards,  atTBi  cents 635.18 

FiU,  1,610  cubic  yards,  at  33i  cents 536.61 

Concrete,  405  cubic  yards,  at  $6.06 2,454.30 

BuUchead 337.61 

Centering  (lumber  and  carpenter  work) 36£>-22 

GenersJ  olacksmithing 556. S8 

Watchman  (three  months) 180.00 

Miscellaneous  expenses ei'^-^ 

Boat  service 33^>  T^ 

Plaster  and  hard  finishing,  1,673  square  feet,  at  12^  cents 206'  34 

Asphalt  coveriDg,  87  square  yards,  at  42^  cents' 3C96 

Drainage  and  ventilation 12S'53 

Loam  and  manure,  110  square  yards,  at  $2.77 304.70 

Water  supply 337.86 

Tools :.. TO.  70 

Total 7,284.82 

With  the  balance  it  is  intended  to  put  in  the  doors  and  steps,  an<^ 
after  the  ground  is  thoroughly  settled  to  put  in  a  surface  drain  on  top 
of  the  work. 

The  cost  of  excavation  was  increased  somewhat  by  reason  of  tli  ^* 
work  having  to  be  repeated  several  times  owing  to  slides  in  the  sfce^P 
bank  caused  by  heavy  rains. 

Money  statement 

Torpedoea  for  harbor  defense,  act  of  Febmary  24, 1891. 

Amount  allotted  by  Department  letter  of  November  30,  1893 $7, 590. 

Amount  expended  during  the  fiscal  year 7,284. 

Balance  unexpended  at  the  end  of  the  year " 306. 
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PEOTECTION  OF  SITE  OF  FORT  NIAGARA,  N.  Y. 


BEPOBT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1893. 


United  States  Engineer  Office, 

Oswego^  N".  Y.,  July  10,  1893. 

General:  I  have  the  honor  to  transmit  herewith  annual  report  for 
tilie  fiscal  year  ending  June  30,  1893,  for  the  following  work  in  my 
oharge: 

Protection  of  the  site  of  Fort  Niagara,  N.  Y. 
Very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 
Captain^  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Gassy, 

Chief  of  Engineers^  U.  8.  A. 


protection  of  the  site  of  fort  NIAGARA,  N.  Y. 

Operatioins  have  been  in  progress  for  the  protection  of  the  site  of 
JJ*'B*ort  Niagara,  N.  Y.,  under  an  allotment  from  the  appropriations  for 
^^^a  walls  and  embankments  "  and  "preservation  and  repair  of  fortifl- 
^^ons."     The  project  for  this  work  was  approved  November,  1888, 

'to'  ^^  briefly  as  follows: 

^.  -^irst.  To  build  a  dike  of  stakes  and  fascines,  paved  on  the  top  with 

j^^^e,  and  held  at  a  reference  2.0  feet,  Lake  Ontario  gauge,  from  the 

^^t*thwest  bastion  of  Fort  Niagara  t^  the  nortlierly  angle  of  the  wliarf, 

*^4  to  demolish  the  wall  that  makes  the  western  front  of  the  fort  and 

^  its  material  as  a  riprap  and  filling  behind  the  dike. 

*    Second.  To  build  a  similar  dike  from  the  southern  end  of  the  light- 

^^^550  reservation  towards  the  southern  end  of  the  military  reservation 

1^  ^ort  Niagara,  as  far  as  the  means  available  will  permit,  and  to  (ill 

^  behind  the  dike,  a  bank  of  low  slope  to  a  reference  0.0,  Lake  Ontario 

^^Uge;  to  grade  the  bank  above  to  a  slope  of  1  on  2  down  from  the  gen- 

^al  level  of  the  pamde,  leaving  between  the  two  slopes  such  a  roiid- 

^*y  as  may  be  desirable  for  the  use  of  the  i)ost;  to  plant  the  lower 

**^Pewith  willows  and  the  upper  one  with  grass.    Subsequently,  this 
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project  was  modified  by  substituting  iron  pipes  for  the  wooden  stakes 
used  to  secure  the  fascines.  This  change  inci^eased  the  durability  of 
the  work,  but  it  also  increased  its  cost  nearly  50  per  cent.  The  project 
was  extended  to  inchide  the  repair  of  the  retaining  wall  at  the  north- 
west angle  of  the  fort,  and  all  other  necessary  repairs  to  the  same  along 
the  lake  front. 

The  amount  expended  under  this  project  to  June  30,  1893,  is 
$29,717.13,  and  has  resulted  in  the  rebuilding  of  a  portion  of  the  retain- 
ing wall  40  feet  long  and  39^  feet  high,  bonded  into  the  old  work,  and 
in  the  repair  of  numerous  breaks  in  the  face  of  the  wall  along  the  lake 
front  (over  50  cubic  yards  of  dimension  stone  being  used  for  the  latter 
purpose),  in  a  pretty  general  pointing  of  this  wall,  and  in  the  construc- 
tion of  a  concrete  breakwater  70  feet  long  to  protect  the  exposed  north- 
west angle.  It  has  also  resulted  in  the  construction  of  770  feet  of  dike 
work  along  the  lake  front  and  941  feet  along  the  river  front — ^1,711  feet 
in  all — and  in  thei  filling  in  and  grading  behind  941  feet  along  the  river 
front  according  to  the  project,  and  in  planting  the  graded  slope  with 
sod. 

OPERATIONS. 

Ko  allotment  has  been  made  for  this  work  since  that  of  October  11, 
1890,  and  the  balance  available  at  the  beginning  of  the  year  was  too 
small  to  i>ermit  any  new  work  to  be  undertaken.  All"  that  could  be 
done,  therefore,  was  to  endeavor  to  protect  the  work  already  accom- 
plished. With  this  object  in  view  the  graded  slope  was  redressed, 
and  the  gullies  that  had  formed  were  filled  up,  and  an  effort  was  made 
to  cover  it  with  grass  by  planting  tufbs  of  sod  upon  it,  as  is  done  on 
the  levees  in  the  South.  Thick  pieces  of  good  live  sod  about  6  inches 
square  were  planted  about  3  feet  apart  all  over  the  slope.  The  sod 
has  all  taken,  but  it  has  not  yet  spread  enough  to  cover  all  the  surface 
of  the  ground.  The  slope  was  washed  and  gullied  somewhat  during 
the  past  spring.  This  was  due  to  the  surface  water  from  the  plain 
above  running  down  over  it  after  heavy  rains.  To  prevent  this  in  the 
future  a  trench  will  be  formed  along  the  crest  of  the  bank,  in  which  a 
line  of  j>orous  tile  will  be  laid,  and  the  trench  then  filled  with  broken 
stone.  This  tile  will  be  connected  at  proper  j)oints  Avith  lines  of  glazed 
tile  buried  in  the  slope,  which  will  conduct  the  water  do wn  to  the  river. 
Tina  work  will  be  done  this  summer  with  the  fimds  now  on  hand. 

The  bank  along  the  river  above  the  protected  portion  is  still  caving. 
It  would  be  a  valuable  improvement  if  protection  could  be  continu^ 
without  delay  according  to  the  project. 

To  enable  repairs  to  be  made  to  the  base  of  the  wall  along  the  lake 
front  in  the  fall  of  1891 ,  a  movable  crib  in  the  form  of  a  very  strong 
scow  was  built,  to  be  sunk  as  required  and  used  as  a  platform.  This 
crib  was  foiind  to  be  still  sound  and  in  good  condition,  and  capable, 
with  some  slight  alterations,  of  beinj;*  made  into  a  small  barge  suitable 
for  general  use.  It  has  been  taken  to  Charlotte,  where  a  good  many 
barges  are  needed  in  connection  with  the  work  now  in  progress,  and  will 
be  repaired  from  the  appropriation  for  that  work,  and  used  as  long  as  it 
may  be  required.  It  will  be  taken  up  and  accounted  for  as  a  barge  on 
the  prox)erty  return  for  Fort  Niagara. 

REMARKS. 

No  other  work  than  that  of  protecting  the  slope  can  be  undertaken 
with  the  funds  now  available.    The  sea  wall  is  now  in  good  conditiou 
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for  work  of  this  kind.  It  was  never  anything  more  than  coursed  nib- 
ble of  rather  soft  stone.  The  bank  protection  might  be  extended  up 
the  river  to  good  advantage. 

In  pursuance  of  the  project  of  Noveni.ber,  1888,  some  154  linear  feet 
of  the  detached  wall  that  forms  the  western  front  of  tlie  work  was  torn 
down  and  the  stone  used  to  till  in  behind  the  dike.  This  was  done  dur- 
ing the  first  season's  work. 

It  makes  a  very  conspicuous  and  unsightly  breach  and  leaves  the 
work  entirely  open  and  easy  of  entrance  on  this  side. 

There  is  plenty  of  other  stone  available  for  filling  behind  the  dike, 
and  I  would  recommend  that  this  wall  be  restored.  The  cost  wouhl 
not  exceed  $3,000;  $10,000  in  addition,  if  that  sum  were  available,  could 
be  advantageously  applied  to  the  continuation  of  the  work  of  protect- 
ing the  site  during  the  fiscal  year  ending  June  30, 1895. 

Money  statement. 

Jnly  1, 1S92,  balance  unexpended r....        $550.62 

June  30, 1S9^,  amount  expended  during  fiscal  year 2(37. 75 

Jnly  1, 1S88,  balance  unexpended 282.87 

Amount  (estimated)  required  for  completion  of  exitttiu^  project 26, 105. 30 

Amount  that  can  be  profitably  expended  m  fiscal  year  endiii  g  J  uue  30, 1895    13, 000. 00 


APPENDIX  No.  5. 


SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR, 
SEA  WALL  AT  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 


REPORT  OF  LIEUT.  COL,  B,  M,  ROBERT,  CORPS  OF  ENGINEERS,  OFFL 
CER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  189S. 


IMPROYRMEXTS. 


«.  Sea  wall  at  Darids  Island,  New  York,  i  h.  Sea  wall  at  Governors  Island,  New 
Harbor.  York  Harbor. 


Engineer  Office,  U.  S.  Army, 

N^ew  roKfc,  July  10,  1893. 

General  :  I  have  the  honor  to  transmit  herewith  ♦  •  •  for  the 
fiscal  year  ending  June  30,  1893,  annual  reports  upon  sea  walls  at 
Davids  and  Governors  islands,  New  York. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

H.  M.  Robert, 
Lieut.  CoLj  Corps  of  EngineetB. 
Brig.  Gten.  Thomas  L.  Gasey, 

Chief  of  EngineerSj  U.  8.  A. 


5  A. 

SEA  WALL  AND  EMBANKMENT  AT  DAVIDS  ISLAND,  NEW  YORK  HARBOR. 

This  island,  which  is  occupied  by  the  recruiting  service  of  the  Army, 
lies  at  the  head  of  Long  Island  Sound,  about  opposite  New  Kochelle, 
and  is  21  miles  distant  by  water  .from  the  Battery,  New  York  City. 

In  1883,  upon  recommendation  of  the  depot  surgeon,  an  estimate  for 
a  sea  wall  was  transmitted  to  Congress,  papers  concerning  which  were 
printed  in  House  Ex.  Doc  No.  205,  Forty-eighth  Congress,  second  ses- 
sion.   The  recommendation  was  renewed  in  1884. 

The  object  first  stated  was  to  prevent  the  collection  of  garbage  and 
refuse  matter  upon  the  shores;  the  second  recommendation  stated  as 
an  additioual  and  important  object,  the  preservation  of  a  fresh- water 
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pond  from  overflow  by  the  sea  at  high  tides.  The  pond  was  separated 
from  the  sound  by  a  narrow  beach,  which  was  not  high  enough  to  pre- 
vent waves  breaking  over.  This  pond,  formerly  used  as  a  water  supply, 
is  now  chiefly  used  for  obtaining  ice.  An  additional  object  of  the  sea 
wall  is  the  reclamation  of  about  2  acres  of  low  marshy  land,  which  the 
embankment  was  intended  to  All  up. 
In  1886  a  revised  estimate  of  cost  was  presented,  as  follows: 

1, 000  linear  feet  of  wall,  at  $35  per  foot $35,000 

40, 000  cubic  yards  of  earth  embankment,  at  30  cents  per  cubic  yard 12, 000 

Total...: 47,000 

The  plan  then  was  to  build  the  wall  of  masonry  and  carry  it  12  feet 
above  mean  low-water  level.    The  mean  rise  of  tide  is  7.3  feet 

Under  the  appropriation  for  sea  walls  and  embankments,  made  by 
act  of  Congress,  approved  September  22, 1888,  an  allotment  of  947,000 
wn«  made  for  the  above  work.  The  plan  of  construction  of  sea  wall 
was  modified  to  one  for  a  riprap  wall  of  outer  slope  1  on  2,  inner  slope 
1  on  1,  to  be  built  to  10  feet  above  low  water  and  capped  with  a  course 
of  dimension  stone  2  feet  thick  and  6  feet  wide.  The  originally  de- 
signed vertical  masonry  wall  was  intended  to  prevent  the  lodgment 
of  garbage,  etc.,  but  the  stringent  regulations  concerning  the  disposal 
of  such  matter  now  being  enforced  in  the  harbor  of  New  York  and  ad- 
jacent waters,  will  prevent  any  nuisances  of  that  kind;  and  the  riprap 
wall  was  considered  equally  efficient  for  every  other  purpose  and  more 
economical.  The  sea  wall  was  completed  in  April,  1890.  A  survey  of 
the  island  in  connection  with  desired  sea  walls  was  made  in  June,  1891. 
The  map  of  this  survey  was  made  and  transmitted  to  the  Ohitf  of  Engi- 
neers with  final  report,  dated  May  20, 1892. 

OPEBATIONS  DURING  THE  FISCAL  YEAB  ENDINa  JUNE  30,  1803. 

No  work  upon  the  sea  wall  has  been  done. 

PRIQSENT  CONDITION  OF  IMPROVEMENT. 

The  sea  wall  is  954  feet  long  and  contains  9,068  tons  of  riprap  and 
953.7  linear  feet  of  capping  stones  2  feet  thick  and  6  feet  long,  stretch- 
ing across  the  wall  5  its  height  is  12  feet  above  mean  Jow  water  about 
4f  feet  above  mean  high  water.  The  wall  is  in  good  condition ;  it  has 
settled  slightly  in  places,  owing  to  the  softness  of  the  foundation  on 
which  it  rests,  but  not  enough  to  need  repair. 

The  embankment  contains  31,830  cubic  yards  of  filling. 

The  embankment  close  to  the  wall  has  been  cut  out  to  depths  of  firom 
one-half  foot  to  li  feet  in  places  by  seas  breaking  over  the  wall  at  ex- 
treme high  tides.  It  will  require  about  1,000  cubic  yards  of  filling  to 
repair  the  bank. 

PROPOSED  OPERATIONS. 

Nothing  further  is  contemplated  excei)t  to  repair  the  damage  to  the 
embankment  above  described,  and  such  other  slight  repairs  as  may 
from  time  to  time  be  needed. 

The  report  on  the  survey  referred  to  mentions  a  wall  on  the  west 
side  of  the  island  north  of  the  coal  wharf  as  necessary  to  check  the 
continuing  erosion  of  the  shore;  the  estimated  cost  of  this  wall  and  of 
embankment  behind  it  is  $30,000. 
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Marcey  statem&iit. 

m 

Joly  1,1892,  balance  unexpended $5,000.00 

Amonnt  tranaferred  to  allotment  for  sea  wall  at  GovtaiiorH  Island,  New 

York 4,000.00 

July  1, 1893.  balance  unexpended 1,000.00 

Amount  (estimated)  reauired  for  completion  of  existing  project 55, 000. 00 

AmonxitUiat  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1895.  30, 000. 00 


5  B, 

SEA  WALLS  ON  GOVERNORS  ISLAND,  NEW  YORK  HARBOR. 

The  shores  of  this  island  were  frequently  covered  with  offal  and  gar- 
bage, which,  drifting  up  at  high  water  and  decaying  in  the  sun  as  the 
tide  fell,  were  (in  summer)  a  source  of  constant  danger  to  the  liealth  of 
the  garrison. 

lu  1SC5  a  project  was  adopted  providing  for  inclosing  the  entire 
island  by  a  masonry  wall,  to  be  built  at  or  near  low- water  line,  in  order 
to  prevent  the  lodging  of  such  refuse  matter. 

Under  an  allotment  made  in  1865, 700  linear  feet  of  masonry  wall  was 
built  on  the  southwest  side  of  the  island  in  1866,  and  under  other 
smaller  allotments  309  linear  feet,  as  reported,  was  built.  This  was 
subsequently  extended  as  a  temporary  dry  wall  nearly  along  high- 
water  line  to  Castle  Williams,  covering  the  entire  southwest  side  of  the 
island. 

By  act  approved  August  7, 1882,  $39,000  was  appropriated  for  "  com- 
pleting a  sea  wall  already  commenced  on  the  southwest  side  of  Gov- 
ernors Island,  New  York  Harbor,  and  constructing  a  sea  wall  on  its 
southeastern  portion."  Under  this  appropriation  and  one  of  $15,000 
made  in  the  sundry  civil  bill  approved  March  3, 1883,  the  wall  was  ex- 
tended 206  feet  along  the  south  side  of  the  island  and  1,502  J  feet  along 
the  east  side  of  the  coal  wharves.  In  1884  an  allotment  of  $500  was 
made  for  completing  the  filling  and  grading  behind  the  east  wall,  left 
unfinished  on  account  of  the  exhaustion  of  funds. 

Under  act  of  Congress,  approved  September  22, 1888,  making  appro- 
priation for  sea  walls  and  embankments,  $50,000  was  alloted  U)  this 
work  and  applied  to  construction  of  a  wall  1,099  feet  long,  extending 
eastwardly  from  Castle  Williams  wall  and  connecting  it  with  the  ord- 
nance wall. 

The  act  making  appropriation  for  preservation  and  repair  of  fortifi- 
cations, approved  August  18, 1890,  included  an  appropriation  of  $50,000 
*'for  completing  sea  wall  on  Governors  Iskmd,  New  Vork  Harbor."  A 
wall  was  built  on  the  west  side  of  the  island  extending  southwardly 
from  the  Castle  Williams  wall,  a  distance  of  1,499  feet,  and  connecting 
it  with  the  wall  around  the  south  side  of  the  island.  This  was  finished 
in  March,  1892,  and  up  to  July  1,  1893,  the  entire  island  was  inclosed 
by  sea  walls,  except  the  short  distance  between  the  coal  dock  and  the 
permanent  stone  wharf. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

At  the  beginning  of  the  year  a  contract  was  in  force  for  constructing 
about  212  linear  feet  of  wall,  extending  north  from  tlie  north  end  of  tiie 
east  wall,  passing  under  the  coal  dock  and  main  landing,  with  leturn 
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to  the  westward.  Work  under  this  contract  was  begnn  early  in  July 
and  completed  November  5, 1892,  the  total  length  of  wall  built  being 
297.5  feet. 

After  advertising,  by  circular  letter,  proposals  were  received  for 
building  a  sea  wall  to  connect  the  one  last  built  with  the  shore  end  of 
the  stone  wharf,  replacing  an  old  timber  bulkhead.  With  approval  of 
the  Chief  of  Engineers,  dated  September  13, 1892,  the  lowest  bid,  that 
of  I.  H.  Hathaway  &  Co.,  of  Philadelphia,  Pa.,  to  do  the  work  at  the 
rate  of  $17.76  per  linear  foot,  was  accepted.  Work  was  begun  Octo- 
ber 26, 1892,  and  completed  December  17, 1892,  the  total  length  of  wall 
built  being  99.85  fe^t. 

Under  public  notice  circular  in  January,  1893,  249  cubic  yards  of  rip- 
rap, at  $1.50  per  yard,  delivered  in  place,  was  purchased  and  used  to 
protect  the  foundation  of  the  wall  on  the  north  side  of  the  island  at 
its  most  exposed  point. 

In  March  and  April  345  cubic  yards  of  earth  was  purchased,  under 
public  notice,  at  37  cents  per  yard,  and  applied  to  filling  and  grading 
the  area  behind  the  sea  walls  on  the  east  side  of  the  island. 

By  approval  of  the  Chief  of  Engineers,  dated  March  16, 1893,  $4,000 
of  the  balance  of  allotment  for  Davids  Island  (from  appropriation  for 
sea  walls,  1888)  was  transferred  to  sea  waUs  on  Governors  Island,  to 
admit  of  re-pointing,  protecting  the  foundation,  additional  filling  and 
grading,  and  removing  the  old  landing  near  Castle  Williams.  Under 
public  notice  circular,  proposals  for  these  several  works  were  received 
April  12,  and  the  following  were  accepted: 

1.  For  riprap  delivered  around  the  foundation,  as  required,  about  860 
cubic  yards,  at  $1.40. 

2.  For  pointing  the  sea  walls,  using  mortar  of  Portland  cement  and 
sand,  equal  parts;  per  barrel  of  cement  used,  $10. 

3.  For  broken  stone,  graded  and  rolled  into  the  embankment  back  of 
the  sea  walls,  per  cubic  yard,  $2.50. 

4.  For  re-grading  and  sodding  part  of  the  embankment  back  of  the 
north  sea  wall,  about  4,000  square  feet,  $350. 

The  lowest  bid  received  for  removing  the  old  landing  was  $800;  it 
was  higher  than  was  expected,  and  .as  it  was  believed  that  the  landing 
could  be  repaired  so  as  to  be  available  for  use  for  that  amount,  the 
bids  were  rejected,  with  the  approval  of  the  Chief  of  Engineers,  dated 
April  14,  1893,  and  June  2  proposals  for  repairs  to  the  landing  were 
received  and  the  lowest  bid  was  accepted. 

Up  to  the  close  of  the  fiscal  year  under  the  first  of  these  offers  085.3 
cubic  yards  of  riprap  had  bee;i  placed  around  the  foundation  of  the 
walls  and  work  was  in  i)rogress.  Under  the  second  offer  45  barrels  of 
cement  had  been  used  in  pointing  about  759  linear  feet  of  wall  and 
work  was  still  in  progress.  Under  the  third  offer  work  had  not  been 
begun. 

Under  the  fourth  offer  the  sodding  and  grading  were  completed  June 
21, 1893. 

Work  of  repairing  the  old  landing  was  about  to  be  commenced. 

PRESENT    CONDITION     OF     THE    SEA    WALLS    AROUND    THE    ENTIBE 

ISLAND. 

The  entire  island  is  now  inclosed  by  stone  sea  walls;  the  completion 
of  the  repairs  now  in  progress  will  leave  them  all  in  good  condition. 

Additional  ripraj)  protection  and  i)()inting  may  be  needed  from  time 
to  time,  but  nothing  is  required  for  the  ensuing  year. 
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PROPOSED  OPERATIONS. 

With  tlie  available  fands  the  foundations  of  the  sea  walls  will  be 
safficieutly  protected,  the  masonry  will  be  re-pointed  whore  necessary, 
and  the  embankments  will  be  repaired  and  put  in  order. 

No  other  work  is  now  needed  in  this  connection  and  no  additional 
fonds  are  asked  for. 

MoTiey  statement, 

Jnlv  1. 1893,  balance  nnexpended $13,854.14 

Trnisterred  from  allotment  for  sea  wall  at  Davids  Island,  New  York 4,  (KX).  00 

17,  H54. 14 
Jane  30,  1893,  amount  expended  during  fiscal  year 11,222.15 

July  1,  1893,  balance  unexpended G,  631. 99 

Julyl,  1893,  outetanding  liabilities $1,789.00 

July  1,  1893,  amount  covered  by  uncompleted  contracts 3, 434. 00 

5  223. 00 

Jnlyly  1893,  balance  available 1*408!99 
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WATEB  SUPPLY  AND  SEWERAGE  SYSTEM  AT  FORT  MONROE,  VA. 


SEPOBT  OF   MAJ.    CHARLES  E,   L.  B,  DAVIS.  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  FISCAL  YEAR  ENDING  JUNE  SO,  1893, 

IMPR0VBMKNT8. 

a  Water  supply  at  Fort  Monroe,  Va.  |  h  Sewerage  system  at  Fort  Monroe,  Va. 


United  States  BNaiNEEB  Office, 

Washington,  D.  C,  July  10, 1893. 

General:  I  have  the  honor  to  forward  herewith  my  annaal  report 
for  the  year  ending  June  30, 1893,  on  fortifications  in  my  charge. 
Very  respectftdly,  your  obedient  servant. 

Ohas.  E.  L.  B.  Davis, 


Brig.  Oen.  Thomas  L.  Oaset, 

Chief  of  UngineerSy  U.  8,  A. 


Major f  Corps  of  Engineers. 


6  A.  . 

WATER  SUPPLY. 

The  question  of  an  improved  water  supply  at  Fort  Monroe  has  long 
been  agitated.  At  present  the  only  potable  water  to  be  obtained 
ui>on  the  reservation  is  rain  water  stored  in  cisterns.  This  is  a  some- 
what unsatisfactory  source,  as  it  is  liable  to  fail  during  a  very  dry  sea- 
son, and,  owing  to  the  lack  of  a  proper  system  of  sewerage,  there  is  also 
the  danger  of  i^ntamination  of  the  water  so  stored.  The  importance  of 
an  abundant  supply  of  pure  water  for  the  use  of  the  garrison,  the  large 
force  of  United  States  employes,  and  citizens  who  visit  the  post  can 
not  be  overestimated.  From  a  military  point  of  view  it  is  hardly  nec- 
essary to  say  that  it  is  of  vital  importance  that  an  adequate  supply  of 
good  water,  not  liable  to  be  cut  off  during  tlie  time  of  war,  should  be 
bad  vdtfain  the  limits  of  the  fortification.  Such  a  supply,  it  has  been 
thought^  might  be  obtained  by  sinking  an  artesian  well  inside  the  fort 
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PRESENT  ABBANGEMENT. 

The  supply  of  rain  water  is  at  present  supplemented  by  water  ob- 
tained from  driven  wells  on  the  west  side  of  Mill  Ore^k  and  earned  to 
the  reservation  in  iron  pipes.    This  water  is  of  inferior  quality  and  is 
not  regarded  as  fit  for  diinking  purposes.    A  personal  examination 
was  made  of  this  water  supply  in  February',  1893.    A  steam  Dean 
pump  pumps  water  from  driven  wells,  there  being  48  2-inch  points 
sunk  to  obtain  water  at  a  depth  of  from  10  to  12  feet  below  the  surface 
and  connected  with  a  main  pipe  8  inches  in  diameter.    During  th& 
long  continued  drought  of  1892---a  drought  of  unusual  duration — thero 
were  pumped  25,000  gallons  per  day,  which,  estimating  the  militarsr 
population  at  863,  was  30  gallons  per  capita.    According  to  standar^^ 
authorities,  Lotusville  oonsumes  24  gallons  per  capita,  Boston  60,  Chicag'^Q 
84,  and  Washington  138.    By  economizing,  therefore,  the  supply  sul 
ficed,  though  by  putting  in  a  duplicate  and  larger  pump  and  increasin] 
the  number  of  well  points,  an  ample  supply  can  always  be  obtain<  ' 
It  is  understood  that  the  Quartermaster's  Department  intends  increaa^^ 
ing  the  plant  as  above  indicated.    The  water,  when  first  drawn  froi 
the  pump  on  the  day  of  my  inspection,  was  somewhat  turbid,  the 
pidity  being  due  to  a  large  quantity  of  minute  bubbles  of  air  or 
which  quickly  rose  to  the  surface,  leaving  the  water  quite  clear.    Thi^  -^ 
water  had  no  unpleasant  taste  and  was  apparently  potable,  butth(^^ 
surroundings  are  not  above  suspicion,  as  there  is  cultivated  land  in  th< 
vicinity  and  the  seepage  from  fertilizers  and  manures  must  tend  to  im- 
pregnate the  water.    The  water  is  said  to  be  hard  and  at  times  mud 
discolored,  but  can  be  used  for  bath  and  laundry  purposes,  but  not  foi 
drinking  or  cooking,  for  which  only  the  rain  or  cistern  water  is  used. 

Congress,  by  the  act  of  February  24, 1891,  made  an  appropriation  oi 
$6,000  for  the  purpose  of  sinking  an  artesian  well.  As  this  amount  ii 
not  sufftcient  to  cover  the  cost  of  sinking  a  well  beyond  a  depth  alread]^ 
demonstrated  to  be  insufftcient.  no  work  has  been  done,  but  the  subjecff'' 
has  been  studied  during  the  fiscal  year  and  information  bearing  upoo^^ 
it  obtained. 

The  following  is  a  summary  of  the  attempts  made  in  former  years  txC^ 
sink  an  artesian  well. 

PREVIOUS  OPERATIONS. 

The  first  effort  to  obtain  water  by  an  artesian  well  at  Fort  Monroe 
was  made  in  1846,  when  the  original  well  was  commenced.    There  wer© 
225  feet  of  8-iuch  pipe  sunk,  and  inside  of  this  283  feet  of  5-inch  pipe* 
No  record  of  the  exact  depth  reached  has  been  found.    This  well  was 
abandoned  in  1851. 

In  1864-'66  Gen.  B.  F.  Butler  put  down  340  feet  of  12.inch  pipe. 

Ln  1867  Col.  Henry  Brewerton  commenced  sinking  an  8-inch  pipe 
within  the  12-ineh  pipe  of  the  well  of  18(>4-'66,  and  a  part  of  the  6-inch 
and  8-inch  pipe  of  the  well  of  1845  was  withdrawn  and  used  in  this 
work.  On  June  30,  1808,  a  depth  of  370  feet  had  been  reached.  The 
sinking  of  the  8-inch  i)ipe  was  continued  until  a  depth  of  517  feet 
below  the  surface  of  the  parade  of  the  fort  was  reached,  when  the  low- 
est section  of  the  pipe  8ei)arated  from  the  rest.  It  was  found  that  a 
pipe  5^  inches  in  exterior  diameter  could  pass  through  the  disjointed 
pipe,  and  it  was  decided  to  inseit  within  the  8-inch  cast-iron  pipes 
wrought-iron  tubes  of  4J  inches  interior  diameter,  with  screw  ends, 
and  ^5  feet  of  tliis  tubing  was  successfully  inserted.    At  a  depth  of 
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feet  the  l)ottJ-nn  of  tlie  clay  atratmii.  tliroiigli  which  tho  auger  had 
III  puHDiiig,  was  i-oAchod,  and  a  Ktrfltnm  composed  of  nlxmt  IK)  par 
it  of  samt  and  10  per  cent  of  clay  wsk  reA(i1ii'il.     AHit  piiftsing  into 
sand  a  ■wafj'r-bcariiig  stratum  wan  reiiflicl,  «  liich  yj<'l.h'd  a  limited 
lount  of  saline  wiitor,  which,  wliou  lelt  muli.-lnrlivd  li.i  twenty-four 
iUi-8,  nise  in  fhe  tuliiiig  to  a  height  of  4  feet  0  iji.lieH  ;il)ove  the  level 
of  the  parsulB  of  tliti  fort.    On  June  ^li,  lS7i),  thr  well  Imd  l>een  sunk 
900  feet,  and  the  ■lA-iiieh  tuhing  sunk.ssil  ffet  iielnw  thepiirade.     Work 
was  suspended  in  August,  lf*"(>.  at  wltieli  dntj'  tlm  4j-inch  tubing  had 
been  forced  down  to  a  depth  of  tSftS  I'eot  below  the  parade,  while  the 
anger  had  penetrated  to  a  depth  of  900.5  feet  below  the  same  Iev«l. 
In  November.  1671,  operations  were  resumed,  and  a  drill  was  substi- 
tuted for  tJio  auger  previously  used.     The  4^-ineh  tabing,  which  hud 
been  left  projei'ting  about  16  feet  above  the  ground,  was  fooiid  to  be 
fill!  of  water.    The  tube  waa  tapped  uciir  the  ground,  and,  on  being 
plugged,  the  pipe  was  found  to  1111  gradually.     On  pumping  out  the 
Tater  to  secure  a  dry  tube  for  drilling,  a  sndJen  inrush  of  clay,  coarse 
avel,  and  shell  tilled  the  tube  for  about  lliO  feet  from  the  bottom, 
er  removing  this  with  the  sand  pump  and  attempting  to  drill,  it 
-as  found  that  the  lower  section  of  the  tubing  was  entirely  detached. 
.  I  piissage  for  the  drill  was  then  cut  through  this  section,  but  another 
iuflux  of  material  moved  the  section,  and  bnt  little  progress  could  be 
made.     The  i-emoval  of  the  4^-inch  tubing  was  then  conimeuced,  and, 
on  June  30, 1872,  6G1  feet  had  been  taken  out.     Operations  were  soon 
jr  suspended  for  want  of  funds,  and  have  not  since  been  resumed. 
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HtPOBMATION   COLLECTED   DUEfNG   FISCAL   YEAS. 


Books  relating  to  the  subject  of  artesian  wells  were  consulted  and 
con*  spend  en  ee.  solicited  titim  a  number  of  jicrsons. 

There  are  a  number  of  artesian  wells  at  Milwaukee,  Wis.,  sunk  by 
the  large  brewing  establishments,  thongh  the  water  is  not  used  in  the 
manufaiituro  of  beer,  as  it  is  too  hard  and  not  suited  for  the  purpose, 
ami  I  believe  it  is  not  used  in  the  steam  boilers,  but  is  used  for  wash- 
ing barrels  and  bottles  and  in  case  of  tire.  The  eontiaetors,  familiar 
with  the  work,  have  generally  eontracttd  to  furnish  a  flowing  well  of  a 
iteHnite  caiiacity,  as  200  or  250  gallons  per  minute  at  a  cost  of  $2.20 
per  niuniiig  foot  in  oue  case,  and  in  antither  600,000  gallons  per  day  at 
14  Iter  f(x>t.  The  latter  well,  sunk  on  the  site  of  the  Loan  and  Trust 
Bin'lding,  is  1,730  feet  deep  and  extends  into  the  Potsdam  formation. 
The  wati'i-  was  piped  aiross  the  street  into  one  of  the  principal  hotels 
ami  was  used  in  the  rooms;  the  water  was  very  hard  and  experience 
sliowed  it  im-rnsted  the  hot-water  pipes  so  that  its  use  had  to  be  dis- 
ciJMlinned  e-xcojit  for  the  cold-water  supply.  The  contra<'tors,  learning 
of  (he  inrjiiirieH  set  on  foot  and  desirous  of  making  an  otl'er  for  the  pro- 
I«wiiil  work  at  Fort  Monroe,  wrote  for  information  as  tx)  the  character 
of  the  foriimtion,  depth,  etc.;  iuformatiou  which  could  not  bo  fiu-ninhed, 
!  it  is  unknown. 

West  Point,  on  the  York  River,  about  45  miles  from  Fort  Monroe  in 
■irwit  Hue,  was  reported  t<j  have  many  artesian  wells  giving  water 
-jgfactory  in  quality  and  qmmtity,  and  correspondence  emilirmed  the 
let  and  elicited  tho  reply  that  "  The  quiility  of  the  water  is  soft  and 
wimu'nble  tor  cooking,  laniidiy  work,  nw]  drinking,  and  is  nsd  with 
eat  Mic«-eH«  for  nf  earn  in  stationary  bcilers."  The  wells  arc  from  150 
16.)  feet  ill  depth  and  cust  on  an  nvcriige  nluint  «10  each.  They  are 
iply  driven  wells  and  hardly  come  under  the  designation  of  artesian. 
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The  analysis  shows  sodium  carbonates  and  sulphates  in  sufficient  quan- 
tities to  render  the  water  hard,  though  it  is  claimed  not  to  be  so. 

Near  the  quartermaster's  pumping  plant  on  Mill  Greek,  there  is  a 
tract  of  some  40  acres  of  land  purchased  by  the  Hampton  Water  Sui>- 
ply  Company,  about  four  or  five  years  ago,  to  furnish  water  to  Hamp- 
ton, the  Soldiers'  Home,  etc.  Driven  wells  were  first  sunk  similar  to 
those  of  the  Quartermaster's  Department,  but  by  pumping  night  and 
day,  under  the  impression  that  the  supply  was  inexhaustible,  the  water 
became  brackish  and  unfit  for  use.  There  is  a  stratum  of  gravel  about 
18  feet  below  the  surface,  18  inches  to  2  feet  thick,  lying  on  tox)  of  marl, 
and  it  may  be  the  salt  water  of  Mill  Creek  was  drawn  through  this 
stratum.  A  contract  was  next  made  with  Baltimore  parties  %o  bore  an 
artesian  well  which,  as  near  as  can  be  leanied,  was  sunk  to  a  depth  of 
about  1,000  feet  and  the  well  abandoned,  no  water  apparently  having 
been  obtained.  The  exploiters  of  the  project  are  very  reticent  and  no 
information  can  be  obtained  from  them.  The  abandoned  weU,  with 
derrick,  boiler,  engine,  and  portions  of  the  plant  are  still  standing. 

Inquiry  about  the  artesian  wells  at  the  Norfolk  navy-ycurd  resulted 
in  finding  out  that  these  wells  are  not  artesian,  but  simply  driven  wells ; 
the  water  is  very  hard. 

The  most  interesting  information  collected  was  that  relating  to  the 
artesian  well  at  Lamberts  Point.  This  was  obtained  for  me  through 
the  kindness  of  Lieut.  Edward  Burr,  Corps  of  Engineers,  stationed  at 
Norfolk,  Va.  Copies  of  the  letter  of  Mr.  N.  M.  Osborne,  the  general 
agent  of  the  Norfolk  and  Western  Eailroad  Company,  addresised  to 
Lieut.  Burr,  and  of  the  analysis  of  the  water  are  given  below. 

Norfolk  and  Wsstkrn  Railroad  Cohpant, 

Norfolk,  Va.,  July  SI,  1899. 

Dbar  Sir  :  In  reply  to  yonrs  of  the  5th  mstant,  I  beg  to  ray  that  the  "  artesian  *'  well 
constructed  by  this  company  in  ISdO-'Ol  at  Lamberto  Pointy  was  sunk  bv  Mr.  A^  L. 
Miller,  of  Pulaski,  Va.  This  well  is  situated  about  250  feet  firom  the  shore  end  of 
the  company's  coal  pier  No.  1,  or  K.  87^  E.,  approximately  3,000  feet  from  Lamberts 
Point  Light.  The  weU  is  in  all  610  feet  deep,  through  earth  for  its  entire  depth. 
There  were  used  two  lines  of  **  Extra  Heavy"  wron^ht-iron  tubing  connected  with  in- 
serted screw  joints,  flush  inside  and  out.  llie  first  size  used  was  8  inches  inside 
diameter  for  a  depth  of  402  feet,  but  on  account  of  the  failure  of  the  casing  at  a 
joint  by  tt^lcscoping,  it  was  deemed  nnadvisable  to  push  it  further,  and  accordingly 
a  line  of  7-iuch  was  put  down  through  the  8-inch  and  this  size  was  continued  to  a 
depth  of  598  feet.  When  the  casing  reached  this  depth,  the  drilling  tool  worked 
ahead  of  it,  encountered  the  water-bearing  stratum,  and  it  was  not  tnought  neces- 
sary to  push  it  any  further.  When  the  flow  of  water  flrst  started,  quite  a  IftTKO 
J  quantity  of  sand  came  with  it,  and  in  the  course  of  a  few  days  the  sand  had  risen  20 
iset  approximately  above  the  bottom  of  the  casing  and  the  flow  of  water  was  almost 
entirely  cut  off'.  About  ten  days  were  consumed  in  clearing  the  sand  out  of  the  well 
so  that  the  original  flow  of  water  could  get  out.  The  day's  work  wonld  some- 
times amount  to  about  a  cubic  yard  and  would  free  the  casing  of  sand,  but  on  going 
to  work  the  following  morning  the  sand  would  be  found  as  high  as  ever  in  the  pipe. 
At  the  end  of  ten  days,  however,  the  sand  ceased  to  rise  in  the  pipe,  since  whiek 
time  the  normal  flow  has  been  about  70  gallons  per  minute,  except  that  at  periods  of 
from  twelve  to  twenty-four  hours  the  flow  increased  very  greatly  and  sometimes 
quantities  of  sand  would  come  up  with  the  water.  At  other  times  the  water  woold 
be  quite  muddy,  with  a  disagreeable  odor  similar  to  that  from  excavations  in  swampj 
land,  due  no  doubt  to  decayed  vegetable  matter.  There  seemed  to  be  no  solid  mat- 
ter in  the  water  whatever.  The  water  is  quite  clear,  having  a  slightly  sweetish 
taste^  and  has  a  temperature  of  69^  F.  at  the  surface,  which  is  ajpproximately  11  feet 
above  mean  low  water.  We  ascertained  that  the  water  would  rise  to  a  height  of  18 
feet  above  the  surface  of  the  ground;  at  this  height  the  flow  ceased  entirely,  but 
when  the  casing  was  again  cut  off  the  well  resumed  its  normal  flow. 

The  total  cost  of  the  well,  exclusive  of  the  basin,  was  $5,469  08.  I  inclose  you  a 
copy  of  our  contract  with  Mr.  Miller. 

After  we  had  found  out  by  analysis,  and,  indeed  by  practical  trial,  that  the  water 
not  fit  for  the  use  of  our  engines,  we  thought  of  sinking  another  well  as  a  dJi^ 
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it,  And  WB  wket\  prnpoaltions  rrooi  Mr.  Miller  for  anutlior  well,  .iiul  lih 
prupusil.ioD  wa«  much  higher  tban  the  onntract  Inrloserl,  bat  our  pu-^in^er,  Mr,  Uun- 
ner,  who  paid  uarticulat  atteiiKinu  at  tbe  tinie  tbis  well  waa  being  annk,  doen  unt 
think  th^ro  will  he  any  difflrnlt^  in  contracting  with  reiiponmble  portieB  for  snch  n 
well  as  we  have  at  Laraborts  Point  at  the  price  paid  Mr.  Miller. 
Thitte  waa  no  special  Uiffictiltf  in  the  work ;  ao  long  as  the  cuing  was  kept  ruoviiij; 
waa  no  difltcullT  with  that,  but  we  found  that  if. the  work  was  allowed  hi 
I  lOT  any  length  nf  time,  an  over  night,  or  over  Knnday.  two  nighta,  the  sand  and 
,b  became  bo  packed  aroniid  the  pipe  that  ^reat  tronbto  was  experienced  in  g<>t- 
;  started  o^in;  we  therefore  think  it  would  be  economical  to  work  continnotiHl.v. 
'ben  the  8-inoh  casing  had  j^uq  down  ttbont  150  foct  it  was  fnuud  that  a.  Jet  <ii 
iraterput  down  thtougti  a  2-:ncb  pipe  bo  loosened  np  th«  earth  that  the  cosing 
moved  almost  with  ita  own  weight.  Atlerwards  tlie  water  jut  was  nsed  almost  I'u- 
tirely  for  sinking  the  casing,  and  for  the  excnvatlon.  For  this  water  Ji-t  there  wiia 
nsed  a  Gordon  «&  Ma.iwull  ilmdex  ptimp  d<>livering  about  80  ^nllonH  of  water  pi-r 
ntinnte,  under  a  jireB»nre  of  100  pounds  di'Uvpred  liirongh  a  2.ineh  iron  pipe.  Both 
Hr,  Bouucr  and  Mr.  Miller  are  of  the  opinion  that  if  the  water  jH  hud  b«en  used  in 
the  beginning  on  thti  untside  of  the  S-inch  casing,  tliut  we  wonld  have  been  able  to 


bkTe  sunk  the  casine  marh  further,  and  perhaps  even  to  the  tntire  depth. 

I  attacli  a  oop;  ol  the  anal^rsis  of  the  water,  made  at  the  Shepard  Lai 
CharleHton,  S.  C.,  AprU,  1891. 


regnrd  to  the  contract,  the  iti^ms  specifying  the  prices  paid  was  construed  us 
follows.  For  earth  or  granite  fortbe  first  300  feet.  $6.50;  for  the  second.  $7.50,  ctr:. 
'We  have  samples  of  the  material  taken  fl'om  each  stratum  as  it  was  paeseil  through, 
and  1  think  an  examination  of  these  samples  will  give  you  a  better  idea  of  the  mH,- 
teriols  poSBed  through  than  if  I  tdiould  attempt  to  describe  tbum. 

1  will  he  very  glad  at  any  time  that  may  suit  your  convenience,  if  yon  will  let  nio 
know  when  you  will  go  to  Lamberts  Point,  to  have  Messrs.  Keen  and  Bunner,  engi- 
neere,  accompany  yon  and  give  yon  any  information  in  regard  to  this  well  tbat  llitiy 
can  furnish. 

I  will  be  glad,  too,  if  at  your  oouTenlenoe  you  call  at  my  office,  and  I  will  show 
you  Rftrnplea  of  the  materials  encountered  in  sinking  this  well. 
Yours  truly, 

N.  M,  Ohbornk, 

Utnerai  dymt. 
Edward  Burr,  Esq., 

Litiilmaat  Sngiaeeri,  etc.,  Norfolk,  Va. 


^^■tTb« 


SiiBrAUB  Laboratubt, 
Charh,lnu.  S.  C,  .IpiU  :S,  !S9I. 
:ar  Sir:  The  resutts  obtained  in  the  sanitary  examination  of  the  wator  from 
Norfolk  noil  are  as  follows; 

Parts  per  niDHgD. 

Frfie  ammonia 0.48 

Albuminoid  nmmonia 0.1075 

Oij-gon  oonsumed 0,08 


>iin1e  of  free  and  albuminoid  ammonia  present  in  the  water,  considvrud  to- 

lold  condemn  its  nse  for  drinking  purposes  were  it  not  for  the  depth  of 

,  wet) — over  600  feeli.     Bat  this  depth  rendetn  it  almost  certain  that  thn  water 
ty  he  used  with  no  deleterious  elfects,  a  view  which  is  confirmed  by  the  very 


)t  of  oxygen  consumetl  by  it  (Wood  &  DeChauiuont's  pruccnii).    For  hath- 

K  the  water  will  answer  admirably.     For  cooking  and  WAshing  it  will  prohaldy 
•  Bnsiktlsfact<irv  on  account  of  Uie  ilisr^oloring  action  of  the  cnrbonate  of  soda 


m 

^^^■n  reply  to  you'nt  of  the  Uth  iiltimonnwouldstate  that  we  still  think  yon  will  Bud 
I^^H^  Winter unsnilAble  forlocoitiotivepurpoceH,  and  Ibnt  wd  :iTe  coiitirmcd  in  thisiiew 
I      by  the  eipcrience  dcrivfd  f'min  a  iitiiiiIht  of  wl■ll^.  if"  ^i.-.iti-iof  le;a  depth,  that  have 

twen  drunk  in  this  neigljliuil I  U\  xhr  v.irionn  /,li,.-|ili,iin  iiuiip/inics.    If  you  will 

refer  to  our  letter  of  tli"  I  lih.  ,\i.ii  u  ill  m-c  ilmi  w,-  si  iri  i(  thai  our  well  was  nsed 
in  ■tationury  boiler,  bur  iImi  ie  u.i:*  iii..~r.iyi  v  ut  i,il.f  nii.iin  pi'ecoutiouB  (in  regard 
to  eonticctinns,  rockw.  etc.)  Ui  hmjiU  huiil'jjiui'.  AH  "i"  ilio  wells  of  which  we  have 
any  knowledge,  anil  which  buvi-  a  niorii  or  less  siniiiHr  composition,  though  with 
varying  MOouDla  01' solids,  are  liable  to  this  trouble,  which,  however,  can  begnsided 
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If  you  decide  to  use  this  well,  we  would  advise  you  to  have  the  sanitary  examiDa- 
t.on  repeated  in  the  course  of,  say  three  or  four  moutliB. 
Yours  very  truly, 

Shbpard  Laboratory. 

Chas.  S.  Churchill,  Esq., 

Engineer*  Maintenance  of  Way,  Norfolk  and  Western  B,  B.  Co.,  Boanoke,  Fa. 


Analysis  of  water  from  Lamberts  Point  artesian  welly  giving  solid  residue  in  grains  per 

United  States  gallons  of  58 j 400  grains. 

Graini 

t 

Insoluble  matter 0. 583 

Oxide  of  iron ^ 0.053 

Lime 0. 408 

Magnesia 0. 169 

Soda , 32.m 

Potash 1.446 

Sulphuric  acid 2.105 

Chlorine 20.510 

Carbonic  acid 10.544 

Water  of  crystallization 0.012 

68.48 
Less  oxygen  equivalent  of  chlorine 4.62 

63.88 

• 

Subjoined  is  a  copy  of  a  letter  of  recent  date  from  Prof.  W.  J.  McGee, 
of  tlie  U.  S.  Geological  Survey,  who  has  shown  much  interest  in  the  pro- 
posed well: 

U.  S.  Geological  Survey, 

Washington,  D.  C.  April  IS,  189S. 

Dear  Sir:  Your  communication  of  the  12th  instant,  inclosing  memorandom  of  » 
conversation  between  Mr.  J.  B.  Duncklee  ami  myself,  is  at  hand.  The  memorandam 
is  satisfactory  and  you  are  authorized  to  publish  or  make  any  other  use  of  it  you  va^J 
see  tit,  with  perhajis  the  alteration  of  a  single  word — the  substitution  of  the  word 
''might''  for  "  would,"  as  indicated,  in  the  iirst  paragraph. 

Recent  borings  in  eastern  Maryland  indicate  that,  in  some  cases  at  least,  water 
derived  from  the  greensand  is  sutticiently  pure  for  ordinary  purposes,  and  is  indeed 
commonly  regarded  as  excellent.  This  comparative  purity  is  of  course  due  to  the 
general  fact  that  the  greensand  is  <lecply  covered,  and  is  tlieroby  prevented  fr«ni 
ready  oxidation,  combined  with  favorable  local  conditions;  in  consequence  of  whi<'h 
the  subterranean  circulation  of  air  and  water  is  so  limited  jis  to  retard  chemic  action. 
liut  it  i8  always  better  to  seek  a  water  supply  in  a  chemically  stable  deposit, such  M 
the  Potomac  formation. 

I  am  glad  to  receive  your  information  concerning  the  artesian  well  at  Lambert* 
Point,  which  would  seem  from  theliniitod  depth,  and  from  the  character  of  the  water, 
to  obtain  its  supply  from  the  Tertiary  deposits;  the  presence  of  ammonia  suggesting 
the  influence  of  grecnsands.  It  is  my  Judgment  that  aneciually  abundant  and  pnW 
Buppl}^  would  bo  found  there,  as  at  Fort  Monroe,  at  a  greater  depth,  our  C8tuu»te 
being  about  1,200  feet. 

I  may  add  that  the  presence  of  ammonia  in  the  Lamberts  Point  wat<ir  su^ge^.ti 
another  possibility,  into  which  it  might  bo  well  to  inquire,  and  against  which  it  V"' 
certainly  be  desirable  for  you  to  guard,  in  case  you  bore  at  Fort  Monroe,  i.  e.,  sur- 
face contamination.  The  surface  deposits  about  both  places  are,  as  you  know,  satn- 
rated  with  ground  water  to  within  a  few  feet  of  the  surface,  and  thisgromid  wateri« 
contaminated  from  stables,  cess  pools,  shambles,  and  ]>erhap8  cemeteries,  so  that  it* 
use  is  a  menace  to  heath.  Now,  it  is  a  diliicult  matter  to  case  out  tfiis  ground  wat«r, 
particularly  when  the  artesian  head  is  not  strong,  and  in  some  cases  of  wliichlhave 
known  the  supply  su]>posed  to  come  from  deep  lying  strata  was  really  superficial, 
and  due  to  leakage  in  the  casing  used  in  the  upper  portion  of  the  well. 

The  memorandum  referred  to  above  is  returned  herein.     Permit  me  to  assure  yofl 
that  it  will  be  a  pleasure  to  serve  you  in  any  way  in  the  proposed  boring. 
Yours  respoctfullv, 

W.  J.  McGkb. 

Mr.  Chas.  E.  L.  H.  Davis, 

Corps  of  Engineers,  U.  S.  A.,  601  Fightccnfh  Street,  City. 
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ANDUM  OF  A  CONVERSATION  WITH  PROF.  W.  MCGEE,  OF  THE  GEOLOGICAL  8UR- 
r,  IN  REGARD  TO  TH«  ARTESIAN  WELL  AT  FORT  MONROE;  JUNE  28,  1892. 

McGee  said  that  the  coastal  plain  lying  between  the  mountains  and  the  sea 
Atlantic  coast  had  essentially  the  same  geological  formation  from  Sandy 
»  Florida;  that  the  strata  dip  toward  the  sea,  and  that  at  the  outcrop  of  the 
iverlying  the  rook  the  conditions  are  favorable  for  the  catchment  of  water, 
[nations  are  Tertiary  and  Cretaceous,  and  from  a  geological  point  of  view  there 
ason  why  arteaian  water  should  not  be  found  near  the  coast  and  at  Fort  Mon- 
Tells  have  been  successfully  sunk  in  New  Jersey  at  depths  of  from  300  to  900 
Charleston  to  about  2,000  feet,  and  at  St.  Augustine  to  about  1,200  feet, 
licatlons  are  that  artesian  water  may  be  found  at  Fort  Monroe  at  a  depth  of 
,2^  feet.  It  will  probably  be  found  in  the  Potomac  formation,  consisting  of 
sand,  etc^  which  overlies  the  rock  and  outcrop  at  Washington,  D.  C,  and  at 
»nd,  Va.  The  probabilities  are  that  strata  above  this  level  contain  greensand, 
d  might  furnish  an  impure  water.  While  this  is  the  probable  depth,  no  cer- 
(diction  of  depth  can  be  made,  as  there  may  be  local  conditions  at  Fort  Mon- 
rhich  we  have  no  knowledge  which  may  modify  the  result, 
the  size  of  the  well.  Prof.  McGee  suggested  that  any  error  should  be  on  the 
the  largest  size  of  the  well*  A  12-inch  well  at  first  was  suggested,  gradually 
hing  toward  the  lower  end,  which  should  be  large  enough  to  furnish  the  de- 
aantity  of  water. 

Ting  to  the  experience  with  the  old  well  at  Fort  Monroe,  Prof.  McGee  sng- 
khat  when  the  new  well  was  sunk  a  site  be  selected,  say,  100  yards  or  so  from 
site,  in  order  to  avoid  any  local  conditions  in  the  water-bearing  strata  which 
ve  interfered  with  the  success  of  the  old  well. 

>  well  is  sunk  the  Geological  Survey  will  probably  detail  a  geologist  to  take 
m»,  or,  at  least,  will  give  us  full  directions  as  to  the  best  method  of  taking 
tserving  them. 

following  estimates  of  cost  at  varions  depths  are  based  upon  the 
ct  figures  for  the  Lamberts  Point  well,  the  price  per  running  foot 
for  earth  or  gravel : 


Depth. 

Price  per 

mnnmg 

foot. 

Cost 

Total 
depth. 

Total 
cost. 

Feet. 
300 
300 
400 
500 
700 

16.50 
7.60 
8.50 
0.50 

11.00 

♦1.950 
2,250 
3,400 
4,750 
7,700 

Feet. 

300 

600 

1,000 

1,500 

2,200 

$1,950 

4,200 

7,600 

12, 350 

20,050 

^ater  is  met  with  at  1,200  feet,  as  in  the  opinion  of  Prof.  Mc- 
is  reasonable  to  exi>ect,  the  well  would  cost  at  the  above  figures 
J  but  if  the  Government  undertakes  to  sink  an  artesian  well  at 
iionroe  enough  money  ought  to  be  appropriated  to  go  at  least 
eet  before  abandoning  the  attempt,  and  for  that  purpose  it  is 
nended  that  $14,000  be  appropriated  in  addition  to  the  $6,000 
id,  making  $20,000  in  all.  The  Quartermaster  General,  Gen.  M. 
gs,  in  a  letter  addressed  to  the  Secretary  of  War,  dated  June  4, 
kdvised  that  no  commencement  be  made  with  anything  less  than 
ove  sum. 

• 

Money  statement 

1S92,  balance  unexpended $6,000.00 

1893|  balance  unexpended 6,000.00 

b  (estimated)  required  for  completion  of  existing  project. 20, 000. 00 

ii  that  can  be  profitably  expended  in  fiscal  year  ending  J  ane  30, 1805 .    20, 000, 00 
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6  B. 

SEWERAGE  SYSTEM. 

The  sewerage  system  of  Fort  Monroe  is  seriously  defectiye.  It  drains 
only  the  buil&igs  within  the  walls  of  the  fort,  while  for  the  drainage 
of  the  quarters  outside  there  is  no  provision  whatever.  The  sewers 
have  not  sufficient  inclination  to  make  them  self-cleansing  and  are 
often  obstructed.  The  main  sewer  alone  is  flushed  b^  tidal  water  im- 
pounded in  the  moat  and  discharges  the  sewage  into  Mill  Oreek^ 
where  it  is  often  washed  up  along  the  shore  and  becomes  a  noisanoer 
As  a  result  of  the  existing  conditions  the  health  of  the  iprrison  suffers 
and  numerous  cases  of  typhoid  fever  are  reported — a  disease  formerly 
unknown  at  the  post. 

On  July  28, 1888,  Lieut.  Col.  P.  G.  Hains  made  a  repHcnrt  niKm  the 
existing  sewerage  system — which  he  stated  to  be  defective — ^and  sub- 
mitted a  plan  for  a  new  system  for  draining  the  fort  alone,  the  sewer- 
age to  be  pumped  into  Chesapeake  Bay.  The  estimjatedooBtofthis 
system  was  $33,000. 

On  March  2, 1889,  Congress  made  an  appropriation  of  t26|000  ^^fox 
the  construction,  complete,  of  a  sewerage  system.'^ 

Specifications  for  a  complete  system  were  prepared  and  proposaiks 
invited   by   public   advertisement.      The   lowest  bid  reeeived  w«f^ 
$35,749.48,  but  this  did  not  conform  to  the  spedflcations.    As  all  tlb^ 
bids  exceeded  the  appropriation  made  by  Congress  they  were  rqect^sA* 

The  question  of  the  drainage  of  the  quarters  and  buildings  outsft.^ 
the  fort,  and  also  of  the  several  hotels  authorized  to  be  built  by  acta-  ^ 
Congress,  has  since  been  the  subject  of  consideration.  Yarious  pl^maiD^ 
and  projects  lookiufc  either  to  the  construction  of  a  combined  syets^^^ 
providing  for  the  drainage  of  all  these  buildingps  or  of  two  separ-^A^ 
systems,  one  for  the  hotels  and  one  for  the  quarters,  have  reeeived  f^ 
tendon.  In  the  event  of  the  construction  of  a  combined  system, 
manner  in  which  the  cost  of  such  a  system  should  be  met  by  the  i 
eral  interests  involved  has  likewise  been  considered.  On  October 
1891,  the  Secretary  of  War  decided  that  two  separate  systems  sh< 
be  constructed,  one  by  the  United  States  and  the  other  by  the  hi 
proprietors  and  others  who  enjoy  the  privilege  of  residence  on 
reservation.  The  existing  appropriation  of  $25,000  would  only  be 
ficient,  it  was  found,  for  draining  the  fort  proper  and  discharging 
sewaf^e  into  Mill  Creek  or  Hampton  Bay,  and  would  not  provide 
the  drainage  of  the  quarters  outside  the  fort.  Such  a  system 
1)0  unsatisfactory  and  incomplete.  Estimates  were  therefore  prep»»J^ 
for  a  system  to  drain  both  the  quarters  and  public  buildings  wifc?w 
and  those  without  the  fort,  the  sewage  to  be  discharged  by  imm]^i^g 
into  Chesapeake  Bay.  The  estimated  cost  of  such  a  system  ^vras 
$45,(K)0,  and  on  March  12,  1892,  it  was  recommended  that  an  addi- 
tional appropriation  of  $20,000  be  asked  for,  with  such  legislation  « 
might  be  necessary  to  render  available  the  $26,000  appropriated  Ma^ 
2,  1889,  for  a  "complete"  system. 

May  31, 1892,  the  post  surgeon  made  a  report  to  the  post  acyutant 
upon  the  sanitary  condition  of  the  i)ost.  This  was  s^nt. through  the 
proper  military  channels,  and  finally  was  forwarded  to  the  Secretary  of 
War  by  the  Surgeon-General  of  the  Army,  inviting  the  SecretaiyJ* 
attention  "to  what  is  regarded  as  the  greatest  sanitary  error  of  this 
day."  This  report  with  its  indorsements  having  been  referred  to  the 
Chief  of  Engineers,  that  ofiicer  made  reference  to  the  authority  givea 
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9  tJie  Secretary  of  War  by  joint  resolution  No.  4(t,  approved  Jiitie  25, 
ISj8,  to  remove  any  buildiiigs  tbereafter  eieoted  npou  Suited  States 
Iaiiil«  at  Fort  Monroe  wheuever  the  Seeretary  should  deem  such  re- 
iiinval  necessary,  and  the  suggestion  was  then  made  Miat  the  removal 
of  the  hotels  might  well  be  deemed  necessary  if  their  proprietors  did 
not  provide  a  satisfactory  system  of  sewerage.  It  was  then  Htated  that 
with  the  approval  of  the  Secretary  of  War  the  following  action  would 
be  taken : 

Notice  will  be  {rivea  to  all  parties  ocpapytiiK,  precting,  or  about  to  erect  bnildingB 
nnt  beloueiug  to  the  Uait«il  titales  tiiid  od  Hut  militar;  rexerviilioD  of  Fort  Monroe, 
that  the  Hineuded  plauR  called  for  by  Jetter  of  the  Secretary  of  War,  dated  Morbh  S, 
1^1.  inairt  be  Babmitted  tor  bis  approval  on  or  before  i^eptembet  1,  1892;  tbat  the 
plana,  when  uid  ae  approved,  must  be  eioented  andtbeseweraK^  «;8t«ai  put  iDcuin- 
plt>t*i  operation  irithiii  sii  montba  after  approval  by  the  Secretary  of  War.  and  that 
iipim  fitiluru  to  comply  with  either  of  those  Teqaireioeutti  nctiou  will  be  taken  uuder 
the  authority  of  the  joint  resolution  abova  stated. 

The  Iett«r  of  March  6, 1891,  referred  to  in  the  Chief  of  Engitieera' 
indorsement,  wae  one  addressed  by  Hon.  Bedtield  Proctor,  Secretary  of 
War,  to  Mr.  George  C.  Gorham,  secretary  of  theOld  Point  Comfort  Hotel 
Company,  being  a  reply  to  a  letter  of  Mr.  Gorham,  dated  February  28, 
1891,  submitting  on  behalf  of  the  property  owners  at  Fort  Monrofl 
plans  for  a  system  of  sewerage  proposed  to  be  need  by  them  jointly 
with  the  Government. 

The  suggestions  of  the  Chief  of  Engineers  being  approved,  I  was  di- 
rected to  carry  them  out.  A  circular  letter  was  therefore  sent  to  the 
variont  nonmilitary  residents  notifying  them  tliat  the  plans  must  be 
submitted  t)efore  September  1, 1892,  and  tiie  system  be  put  in  opera- 
tion within  six  months  after  approval  by  the  Secretary  of  War,  and 
that  upon  failure  to  comply  with  either  of  these  requirements  action 
would  be  taken  under  the  joint  resolution  to  remove  the  buildings. 

June  ;«>,  1892,  the  i>o8t  surgeon  again  made  a  report  upon  the  sani- 
tary condition  of  the  post,  which,  after  pa.ssiug  through  the  vai-ious 
military  channels"  and  being  referred  to  me,  waa  returned  to  the  Chief 
of  Engineers  September  1,  1892,  with  the  information  that  as  no  plans 
of  sewerage  had  been  received  up  to  date,  the  proprietors  of  the  tliree 
hotels  had  l)een  notiiied  to  proceed  at  once  to  remove  their  buildings. 
Under  further  instructions  the  same  notice  waa  sent  to  all  the  other 
nonmilitary  residents.  Many  letters  were  received  from  the  parties  at . 
interest,  protesting  on  various  grounds  against  the  action  of  the  Sec- 
retjtry  of  War.  but  only  the  Ohamberliu  Hotel,  an  unfinished  and  un- 
occupied building,  was  excepted,  with  a  proviso  that  a  full  compliance 
with  the  requirements  of  the  War  Department  should  be  a  condition 
precedent  to  further  wwk  upon  the  hotel, 

September  r>,  1892,  the  Hurgeou -General  addressed  a  letter  to  the 
Secretary  of  War  upon  this  same  subject,  urging  immediate  action. 
Upon  this  letter  the  War  Department  indorsed  that  it  was  understood 
the  Chief  of  Engineers  had  abandoned  the  idea  of  having  a  common 
syst'Om  for  the  Government  and  private  parties,  and  had  determined 
that  there  should  be  one  system  for  the  Government  and  another  for 
private  par  ties;  that  if  such  a  plan  was  to  becarried  out  thcreought  to  be 
o^elayin  constructing  andputtiiig  in  operation  tbeGovemment  system, 
tleast  to  the  full  extent  of  the  appropriation.     The  question  being 

sed  as  to  whether  the  $25,000  available — the  wording  of  the  act  tieing 

tor  constrnction,  complete,  of  a  sewerage  system" — could  be  expended, 
Isnggested  by  the  Secretary  of  War,  in  the  construction  of  a  s.y8tem 
n>  completion  of  which  would  require  an  additional  appropriation,  it 

8  referred  to  the  Acting  Judge- Advocate-General,  who  gave  it  as  his 
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opinion  that  it  would  be  in  violation  of  the  law  which  contemplated  the 
completion  of  the  system  with  the  appropriation  made,  it  evidently 
being  the  intention  of  Congress  to  limit  die  cost  of  the  work  to  that 
amount. 

September  14, 1892,  a  Department  letter  was  received  requesting  a 
report  as  to  what  action,  if  any,  had  been  taken  under  the  directions 
of  the  Secretary  of  War  of  October  29, 1891,  in  regard  to  the  plan  or 
suggestions  as  to  what  each  hotel  or  private  company  and  individual 
should  be  required  to  do  in  the  master  of  providing  a  system  of  sewerage 
for  the  private  buildings  on  the  reservation,  and  if  no  plan  had  been 
submitted,  to  submit  one  as  early  as  practicable.  In  reply  to  this  a 
report  was  submitted,  September  16, 1892,  outlining  a  plan  for  a  sewer- 
age system  for  the  nonmilitary  residents  and  making  suggestions  for 
the  method  of  apportioning  the  cost. 

A  plan  having  been  submitted  by  the  Hygeia  Hotel  Company,  the 
War  Department,  under  date  of  September  15, 1892,  indorsed  on  the 
communication  that  it  might  be  impossible  for  the  proprietors  of  that 
hotel  to  secure  the  cooperation  of  sdl  the  others,  that  they  ought  not 
to  be  held  responsible  for  the  refusal  or  neglect  of  others,  and  that  the 
plan  submitted  for  their  own  hotel  should  be  considered  and  acted  upon. 
Being  referred  to  this  office  for  remark  and  recommendation,  objection 
was  made  to  allowing  exceptions  to  be  made  to  the  original  plan  of  a 
joint  system  for  all  nonmilitary  residents^  that  the  ChamberUn  Hotel 
had  already  been  excepted  by  order  of  the  Se<»*etary  of  War,  and  if 
another  exception  were  made  in  favor  of  the  Hygeia  Hotel  the  Sher- 
wood House  would  demand  the  same  priviledge,  and,  as  the  CatJiolic 
Church  and  the  Chesapeake  and  Ohio  Eailroad  Ck>mpany,  had  already 
made  the  same  request,  we  should  soon  have  as  many  separate  systems 
as  residents,  and  the  condition  of  affairs  would  soon  be  as  objectionable 
as  the  present.  It  was  recommended  that  the  plan  of  a  joint  system  be 
adhered  to.  This  being  approved  by  the  Chief  of  Engineers,  the  Acting 
Secretary  of  War  directed  that  the  time  for  removing  buildings  be  ex- 
tended to  October  31, 1892,  it  being  the  hope  that  by  that  time  the  plans 
would  be  fully  perfected  and  agr^d  upon  and  that  the  work  could  be 
done  in  four  months  thereafter,  thus  bringing  all  parties — and  perhaps 
the  Government — into  one  system.  It  was  then  directed,  September  28, 
1892,  to  submit  as  soon  as  practicable  a  plan  for  the  entire  sewerage  of 
Forjr  Monroe,  with  estimates  of  cost  of  construction  and  with  schedules 
of  distribution  of  cost  and  expense  of  running  and  maintenance. 

Notification  was  sent  at  once  to  all  the  parties  of  the  extension  of 
time  to  October  31, 1892.  Many  plans  were  submitted  by  these  people, 
but  no  joint  or  common  plan. 

October  26, 1892,  a  plan  was  submitted  by  this  office  for  a  joint  sys- 
tem of  sewerage  for  the  entire  reservation,  at  a  total  estimated  cost  of 
$75,000,  with  suggested  regulations  for  the  use  of  the  system,  esti- 
mated cost  of  maintenance,  and  a  suggestion  for  a  bill  providing  for  the 
preservation,  repair,  and  maintenance  of  the  sj^tem,  and  a  project  for 
apportioning  the  cost  based  upon  the  number  of  occupants  of  the 
various  buildings.  The  nonmilitary  residents  having  expressed  a 
willingness  to  comply  with  the  orders  of  the  Secretary  of  War  and  a 
readiness  to  cooperate  \^ith  the  Government  in  a  joint  system,  it  was 
recommended  that  they  be  notified  to  deposit  the  sum  apportioned  to 
each  in  a  national  bank  to  the  credit  of  the  Secretary  of  War.  It  was 
also  suggested  that,  in  view  of  the  peculiar  situation  of  affairs,  8x>ecial 
legislation  might  be  necessary. 
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Attempts  were  made  to  secure  the  iieoesaary  legislation,  a  bill  imufx 
drafts  for  the  purpose  by  tlie  Assistant  Secretary  of  War,  but  the  bill 
was  not  reported;  no  additional  money  was  appropriated,  nor  was  the 
$25^000  already  allotted  made  available.  JNo  work  can  therefore  be 
done. 

Money  statement 

Jnly  1,  1S92,  balance  nnexponded $24,902.10 

July  1, 1893,  balance  anexpendod 24,902.10 

Amount  (estimated)  Te<]jaired  for  completion  of  existing  project 75, 000. 00 

Amount  tiiat  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1895    75, 000. 00 


APPENDIX  No.  7. 


POST    OF    WILLETS    POINT,    NEW    YORK— UNITED    STATES    ENGINEER 
SCHOOL— BAITALION  OP  ENGINEERS— ENGINEER  DEPOT. 


REPORT  OF  LIEUT.  COL,   W,  R,  KINO,   CORPS  OF  ENCrTNEEllS,  FOR  THE 

FISCAL  YEAR  ENDING  JUNE  30,  1898, 


TJnited  States  Engineer  School, 
Post  of  WilleU  Pointy  New  York  Harbor^  July  17 j  1893. 

Oeneral:  I  have  the  honor  to  forward  herewith  duplicate  annual 
report  ou  the  post  of  Willets  Point,  New  York  Harbor;  the  United 
States  Engineer  School;  the  Battalion   of  Engineers,  and  Engineer 
I>exK)t.  for  the  fiscal  year  ending  June  30, 1893. 
Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
Lieutenant- Colonel  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSy  U.  8.  A. 


L— POST  OP  willets  POINT. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  21  commis- 
sioned officers  and  335  enlisted  men,  including  the  following  general 
staff  and  infantry  officers : 

Maj.  Egon  A.  Eoerper,  sargeon,  U.  S.  Army. 

Capt.  WiUiam  P.  KendaU,  assistant  surgeon,  U.  S.  Army. 

Second  Lieut.  Sidney  8.  Jordan,  Fifth  Artillery. 

Second  Lieut.  Edward  F.  McGlachliu,  jr.,  Fiftli  Artillery. 

Second  Lieut.  Willis  Uline,  Twelfth  Infantry. 

Second  Lieut.  Walter  M.  Whitman,  First  Cavalry. 

647 
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The  following  table  shows  the  changes  among  the  general  staff  and 
line  officers  at  the  post  during  the  year: 


Bank  and  organisation. 


First  Lieutenant,  Eighth  Infkntry 

Do 

Second  Lieutenant,  Twenty-fint  Infantry. 
Seeond  Lieutenant,  Twentieth  Infantxy  . . . 

Seoond  Lieutenant,  Firat  Infantry 

Second  Lieutenant,  Sixteenth  Infantry.... 

Seoond  Lieutenant,  Second  Infantry 

Hi^or,  Medical  DeiMTtment 

Second  Lieutenant.  Fifth  Infkntry 

Captain,  Medical  Department 

Migor.  Medical  Department 

Captain.  Medical  Department 

Second  Lieutenant,  Fifth  Artillery 

Do - t. 

Do 

Second  Lieutenant,  Twelfth  Infantry 

Second  Lieutenant,  Seoond  Infimtcy 


Name. 


Perry,  John  A 

Marion,  William  F... 
Dwyer,  Charlee  O ... 
Humphrey,  Harry  D 
Tripp,  Froderic  A... 


Gr^g,  John  C. 

Chnsman,  Edward  B 

Ewen,  Clarence 

Keech,  Frank  B 

Carter,  W.  Fitahngh 

Koerper,  Bgon  A 

SendalL  'mUiamP 

Jordan,  Sidneys 

McGlachlin,  Jr.,  Edward  F. 

Keeoh,  Frank  B 

niine,Willia 

Whitman,  Walter  M 


Date. 


Oct  1.1892 
July  18, 1882 
Oct  1,1802 
do 


....do 

....do 

...do 

Oct  18,1802 
Apr.  80, 1808 
May  18, 1803 
Oot  17,1802 
May  18|  1893 
Dec..  1,1892 

....do  7....:. 

Nor.  7,1802 
Noy.30,1802 
Dec   1, 


BelieTed 
Joined 


Believed. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 
Joined. 

Doi 

Do. 

Do. 

Do. 

Do. 

D& 


BTJILDINaS  AND  OTHER  IMPBOYEMENT8. 

During  the  year  the  following  work  has  been  done  under  the  post 
quartermaster  (Lieut.  Henry  Jervey  until  March  11  and  Lieut.  Edgr^ 
Jadwiii  since  that  date)  with  funds  allotted  by  the  Quartermastejr's 
Department^  supplemented  as  fiebr  as  practicable  by  the  labor  of  tJie 
garrison : 

1.  The  new  guardhouse  has  been  completed  and  occupied,  and  i^ 
found  well  adapted  to  the  purpose  for  which  it  was  designed. 

2.  The  old  guardhouse  has  been  removed  to  a  suitable  site  in  tb^ 
grove  near  the  line  of  barracks  and  is  being  fitted  up  as  quarters  fi>Y 
the  band  sergeant. 

3.  The  two  brick  barracks  which  were  begun  during  the  prevto"*^ 
fiscal  year  have  been  somewhat  delayed  by  the  inefficiency  of  the 
tractors,  but  they  are  now  nearly  completed  and  will  soon  be  occupi< 
A  third  barrack,  which  will  complete  the  housing  of  the  three 
panics  stationed  here,  has  recently  been  authorized,  and  will  be  pi 
under  contract  at  an  early  day. 

4.  Some  extensions  and  repairs  have  been  made  to  the  quartena^*^ 
ter's  wharf,  roads,  sidewalks,  drains,  and  sewers,  and  the  usual  amoU-^* 
of  labor  and  materials  have  been  applied  to  the  preservation  and  rep^^ 
of  public  buildings.  , 

6.  At  the  suggestion  of  the  post  quartermaster,  the  Long  Islfi^*^^ 
liailroad  Company  luis  expended  $200  in  building  a  suitable  landi*^  | 
near  the  station  of  Whitestone  Landing  for  the  small  boat  that  ri^^^ 
between  that  point  and  Willets  Point  and  Fort  Schuyler.  ^       r. 

The  most  important  improvements  still  unprovided  for  are  the  ^"-^^^i 
ing  of  a  quartermaster  and  commissary  storehouse  near  the  wharf,  ^^i. 
cleaning  out  of  the  ditch  bounding  the  Government  lands  on  the  soti^;*! 
west,  the  walling  in  of  the  ice  pond,  and  the  lighting  of  the  post  *^^ 
electricity.  ' 

The  necessity  for  these  improvements  has  been  set  forth  in  former /^^ 
ports,  and  plans  and  estimates  have  been  prepared.  Without  go*r^f 
into  details  that  have  been  already  reported,  it  may  be  stated  in  brf^ 
that  the  cleaning  out  of  the  ditch  and  walling  in  of  the  ice  pond  wafl  -^ 
improve  the  sanitary  condition  of  the  post  by  getting  rid  of  a  swamE^^ 
margin  that  now  borders  the  ditch  and  pond,  would  prevent  surfB^^^ , 
water  from  running  directly  into  the  latter,  and  greatly  improve  tfc*-* 
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lality  of  the  ice,  which  is  now  deemed  unsafe  for  use  excepting  for  iu- 
rect  cooling  of  water. 

The  quartermaster  and  commissary  storehouse  is  needed  to  replace 
d  and  dilapidated  frame  buildings,  and  by  its  loi'ation  near  the  wharf, 
here  all  supplies  are  lauded,  to  save  an  enormous  amount  of  labor  iu 
ioling  freight  the  entire  length  of  tlie  post,  or  about  half  a  mile. 
The  electric  lighting  of  the  post  should  be  provided  for  because,  with 
ir  facilities  in  machinery  and  mechanics,  it  can  be  done  at  a  moderate 
«t,  and  would  dispense  with  some  hundreds  of  oil  lamps,  wbicb  now 
insame  about  800  gallons  of  oil  per  month  If  it  is  proposed  to  adopt 
odem  methods  of  lighting  military  posts,  it  is  believed  that  it  could 
)  tried  here  at  smaller  cost  for  plant  and  with  greater  prospect  of 
gnomical  results  in  operating  than  at  any  other  i)ost. 

II.— UNITED  STATES  ENGINEER  SCHOOL. 

The  scope  and  object  of  the  school  have  been  fully  set  forth  in  pre- 
ious  reports  and  in  the  order  establishing  it  on  its  present  basis;  the 
rders  issued  in  pursuance  of  the  latter,  arranging  the  details  of  the 
leason's  work,  are  appended,  marked  A,  B,  and  O. 

During  the  present  year  a  class  of  three  engineer  officers  completed 
he  full  course  of  two  and  one-half  years,  and  seven  ofiicers  of  infantry 
ompleted  their  course  of  torpedo  instruction. 


ni.--BATTALION  OP  ENGINEERS. 

The  law  provides  for  five  companies  of  engineer  troops,  having  an 

'^^g^te  strength  of  752  en  listed  men,  officered  by  detail  from  the  Corps 

Xingineers. 

-^t  present  only  four  companies  with  a  total  strength  of  500  enlisted 

^n  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  Battalion  of  Engineers  on  June  30, 

&3,  including  Company  E.  stationed  at  West  Point,  K  Y.,  was  18 

Ktimissioned  officers  and  418  enlisted  men. 

During  the  year  Companies  A,  B,  and  C  have  been  stationed  at 

illets  Point;  Company  D  exists  in  name  only;  Company  E  has  been 

^tioned  at  West  Poin^  to  assist  in  the  practical  instruction  of  cadets 

the  Military  jLcademy,  in  building  military  bridges,  sapping,  mining, 

'd  signaling. 

•  #••••• 

Second-Lieut.  Edgar  Jadwin,  Corps  of  Engineers,  was  relieved  from 
>^ty  with  Company  B,  Battalion  of  Engineers,  and  appointed  acting 
kttalion  quartermaster  to  date  March  11, 1893,  in  Orders  No.  2G,  Head- 
UEfcrters,  Battalion  of  Engineers,  Willets  Point,  March  3, 1893.  Ap- 
inted  acting  assistant  quartermaster  post  of  Willets  Point,  to  date 
^Tch  11, 1893,  and  assistant  commissary  of  subsistance,  post  af  Will- 
*  Point;  to  date  March  1, 1893,  in  Orders  No.  38,  post  of  Willets  Point, 
-'W  York  Harbor,  March  3, 1893.  Appointed  quartermaster  Battalion 
fingineerSy  Marqh  11, 1893,  in  Orders  No.  32,  Headquarters  Battalion 
Engineers,  Willets  Point,  March  11, 1893,  as  authorized  by  letter 
^tn  the  Secretary  of  War,  dated  War  Department,  Adjutant-Clen- 
^I's  Office^  Washington,  D.  C,  March  18, 1893. 
^lecond-Lieut.  Jay  J.  Morrow,  Corps  of  Engineers,  was  transferred 
l^m  Company  A  to  Company  C,  Battalion  of  Engineers,  October  11, 
*S2,  in  Orders  No.  110,  Headquarters  Battalion  of  Engineers,  Willets 
^hkty  October  10, 1892. 
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Second-Lieat.  Oharles  S.  Bromwell,  Ooros  of  Engineers,  was  relieved 
from  duty  with  Oompany  A,  Battalion  of  Engineers,  May  30, 18d3^  in 
Orders  ]&o.  37,  Headquarters  Battalion  of  Engineers,  willets  Point, 
May  30, 1893,  in  compliance  with  Special  Orders  "So.  117,  Headquarters 
Army,  A^utant-General's  Office,  Washington,  D.  C,  May  24, 18d3; 
assigned  to  duty  with  Oompany  E,  Battalion  of  Engineers,  same  order. 

The  Ibllowing  table  shows  the  changes  that  have  taken  place  in  the 
personnel  of  the  officers  during  the  year,  yiz: 


Bank. 

Name.         % 

Date. 

Joined  or 
relieved. 

Bemarka. 

Captain  -  -  ^  r  -  - .  -  - 

Seam,  Clinton  B 

Cavanauffh,  Jamea  B  . 
Jer vev.  Jamea  P  ..... . 

Sept  22, 1882 
Sept  80, 1882 

Beliered.. 

Joined 

...do ...... 

&  0. 200,  A.  G.  O.  Anc.  2S.  18tt 
&O.206,A.G.O.8e^8,l«L 
Do. 

Second  lientenant 
Do 

Captain 

Fiak,WalterL 

Derby,  George  KoO. . . 
Jerrey,  Henry ........ 

Lnak,  «i  amea  I< p.. 

MoKinatry,  Cbariee  H. 

Oct  16,1892 
Mar.   4,1898 
Mar.  11, 1898 
Mar.  81, 1893 
May  81,1898 

...do 

Believed.. 

...do 

Joined — 
Believed.. 

S  0. 200.  A.  G.  O..  Aoff.  25,  UK 
Br  0. 49.  A.  G.  0..  Mar.  1, 18ff. 

'S^::.;;:::.. 

First  lieutenant . 
Cantain 

a0.43;A.G.O.,Ftob.2fi.im 
8. 0. 49.  A.  G.  0..  Mar.  1. 1888. 

Seoond  lientenant 

S.  6. 117,  A.  G.  0'.,  May  2A,  IM. 

BEOBUITINO,  DISCIPLINE,  ETC. 

During  the  year  recruits  for  the  battalion  have  been  obtained  by  en- 
listments at  Willets  Point  and  West  Point,  and  by  assignment  on  th€ir 
own  application  from  recruiting  rendezvous  or  other  branches  <rf  the 
service. 

An  engineer  sergeant  was  detailed  to  recruit  for  the  Battalion  of  Bn* 
gineers  on  February  17, 1893,  and  was  attached  by  the  superintendent 
of  recruiting  service  to  rendezvous  'So.  146  Park  Bow,  New  York  City. 

The  following  is  a  statement  of  changes  among  the  enlisted  men  of 
the  battalion  during  the  past  year : 

Gain: 

RecTuitB  from  depot 9^ 

Enlisted  in  battalion  (Willets  Point,  35:  West  Point,  28) ^ 

BeSnlisted  in  battalion  (WiUets  Point,  22;  West  Point,  9) 3^ 

By  transfer 2 

From  desertion * 


Total  gain 


Loss: 

Discharged  by  expiration  of  service 

for  disability 

by  sentence  of  general  courts-martial 

by  Special  Orders 

by  General  Orders  80,  A^jutant-QenoraVs  Office,  series  1890 

by  General  Orders  81,  Adjutant-General's^fflce,  series  1890 

Transferred 

Retired 

Died 

Deserted 


Total  loss 

The  net  loss,  19  men,  is  due  to  tlie  operation  of  General  Orders  9^ 
and  81,  series  1890. 

During  the  fiscal  year  ending  June  30, 1893, 110  men  of  the  Battalii^^ 
of  Engineers  were  entitled  to  be  discharged  under  the  provisions  of  pa^ 
2,  General  Orders  No.  80,  Adjutant-General's  Office,  1890,  67  of  whot:::^ 
availed  themselves  of  this  privilege. 

Seventy-two  enlisted  men  were  on  furlough  during  the  year,  und^ 
the  provisions  of  General  Orders  No.  80,  Adjutant-General's  OfBc^ 
1890. 
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The  foUowing  table  gives  a  comparative  statement  of  recruiting,  de- 
rtions,  etc.,  during  the  past  nine  years: 


• 

Becraiting. 

Average  daily 
number. 

De- 
serted. 

Trials. 

General 
court- 
martial. 

Garri- 
son 
court- 
martial. 

Sum- 
mary 
court. 

No.  of 
meuon 
June  30. 

IlMalyear. 

Bn- 
liated. 

Be8n- 
liated. 

Arreet 

or  con- 

flne- 

ment. 

Sick. 

Be  80, 1884,  to  Jane  30, 1885. . . 
BO  30, 1885,  to  Jane  30, 1886. . . 
Be  30, 1886.  to  Jane  30, 1887. . . 
le  30, 1887,  to  Jane  30, 1888. . . 
Be  30, 1888,  to  Jane  30, 1889. . : 
Be  30, 1889,  to  Jane4U),  1890. . . 
Be  80, 1890,  to  Jane  30, 1891 . . . 
Be  30, 1891,  to  Jane  30, 1892. .. 
B*  80, 1802,  to  Jane  30, 1888. .  . 

56 

57 
20 
9 
90 
147 
60 
83 
68 

30 
38 
28 
24 
29 
64 
50 
42 
81 

6 
8 
9 
12 
6 
9 
6 
5 
6 

18 
22 
17 
22 
20 
14 
12 
10 
11 

106 
76 
49 
49 
23 
52 
15 
24 
17* 

11 
20 
19 
21 
4 
18 
12 
19 
18 

59 

107 

16U 

218 

214 

304 

60 

4 

8 

"***i38* 
208 
156 

888 

396 
388 
387 
402 
468 
417 
437 
418 

•  One  man  snrreDdered  tlnoe  Jane  80, 1898. 

It  will  be  seen  from  this  table  that  the  number  of  enlisted  men  is 
ill  above  the  average  for  the  past  nine  years,  that  there  has  been  a 
Uing  off  of  about  one-fourth  in  the  number  of  trials  for  minor  offenses, 
hile  the  number  of  desertions  is  less  than  at  anytime  except  the  year 
(91,  and  the  number  of  sick  and  of  men  in  confinement  are  below  the 
^erage. 

The  following  statement  shows  the  number  of  different  men  tried  by 
(mrt-martial  and  other  iiacts  relative  to  the  trials: 

TrialR. 

^gwenlcoort 18 

9  immnazy  ooort 156 

■lieeted  to  trial  by  aummaiy  court  and  tried  by  garrison  court 8 

Total 182 


-• 

No.  of 
men. 

No.  of 
trials. 

led  once 

43 
26 
9 
6 
0 
6 

43 

•a  twice 

52 

043  times 

27 

«d4timee 

24 

«45timee 

0 

oastiiiMw. X  

30 

Total , 

90 

182 

'"^Vr  of  men  who  pleaded  guilty 160 

'iftlwrofniea  wbo  pleaded  not  goilty 32 


Total 


182 


ofaoquittala 10 

found  guilty 172 


Total 


182 


t^he  combined  mess  for  the  three  companies  and  band  has  continued 
euccessfid  operation,  and  is  now  under  charge  of  Lieut.  J.  J.  Mor- 
^y  acting  under  the  immediate  supervision  of  the  mess  council, 
■"^ry  effort  has  been  made  to  secure  a  plentiful  supply  and  variety  of 
l^lesome  and  well-cooked  food  for  the  men. 

I^he  post  exchange,  under  charge  of  Lieut.  Spencer  Cosby,  has  also 
^n  in  successftil  operation,  and  a  considerable  increase  has  been  made 
the  variety  of  articles  kept  on  sale. 
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The  experience  of  the  past  ye^r  lias  still  farther  confirmed  the  opin- 
ion expressed  in  former  reports  that  the  present  system  of  dischargmg . 
men  should  be  abolished  and  the  term  of  enlistment  reduced  to  tliiee 
years  with  a  reenUstment  furlough  of  one  or  two  months,  as  formerfy. 
The  assumption  that  any  man  of  ordinary  prudence  and  intellig^Doe 
knows  what  he  is  doing  when  he  signs  a  contract  to  serre  the  United 
States  five  years,  under  the  present  complicated  system  of  retained 
pay,  detained  pay,  extra  duty  pay,  length  of  service  pay,  commutation 
of  rations  and  clothing  allowances,  which  vary  firom  year  to  year,  etc^ 
which  often  call  for  the  most  careful  study  b^  those  who  have  had 
years  of  experience  in  such  matters  to  ascertam  what  a  man's  rights 
are,  is  certainly  a  violent  assumption,  and  the  probability  is  that  in 
nine  cases  out  of  ten  the  recruit  takes  the  oath  blindly  or  at  best  witt 
only  a  vague  notion  of  what  he  is  to  receive  or  howlon^  he  wiQ  be  oon- 
tented  to  remain  in  service.  It  is  not  likely  that  an  ordmary  £Eurm  hand 
or  mechanic  would  bind  himself  to  servie  the  best'empldyer  in  the  coun- 
try for  five  years  under  such  t-erms. 

The  comparatively  simple  operation  of  getting  a  man  out  of  the  serv- 
ice at  the  end  of  ^ee  years,  which  co^d  be  accomplished  in  a  few 
minutes  at  the  post  under  a  three  years  term  of  enlistment  law,  now 
requires  a  correspondence  which,  including  the  two  applications  and 
their  indorsements,  two  sets  of  printed  orders  and  receipts  and  ration 
papers,  involves  an  expenditure  of  more  thqn  a  quire  of  paper  for  each 
man  who  receives  his  furlough  and  discharge. 

This  of  course  would  be  a  small  matter  if  there  were  any  substantud 
advantage  to  be  gained  by  it,  but  on  the  central^  the  eflTect  of  tka 
present  system  is  to  create  uncertainty  and  uneasiness  on  the  part  tt 
the  men  as  well  as  of  the  officers.  During  the  past  year  no  lew  tkai 
seventy-two  men  have  been  absent  three  months  each,  dnrisp;  wbkk 
time  their  comrades  have  had  to  perform  their  duties,  and  their  pbetf^ 
could  not  be  filled  because  it  was  not  known  whether  ttiey  would  retnn 
or  take  their  discharge  at  the  end  of  their  fiirlough.  In  mmt  eaiei 
these  men  took  their  farlough,  not  because  they  wanted  one,  hnt  in 
order  to  accept  employment  elsewhere  and  thus  draw  two  salarks. 
The  demoralizing  effect  of  such  a  system  is  too  apparent  to  reqnii^ 
statement. 

The  principle  of  buying  discharges  is  also  believed  to  be  based  on 
what  should  be  an  entirely  erroneous  assumption,  viz,  that  the  solditf 
has  in  some  way  been  entrapped  into  selling  his  time  for  less  thim  i^^ 
market  value. 

The  soldier's  profession  is  supposed  to  be  an  honorable  one,  and  y*J 
he  is  classed  in  this  respect  with  criminals  who  "  want  to  get  out, 
while  the  lowest  scrub-out  in  the  Government  emi)loy  wo\ild  not  only 
smile  at  a  proi)08ition  to  buy  his  way  out  of  the  service,  but  would  kno^ 
that  there  were  plenty  of  people  residy  to  take  his  place. 

The  trouble  is  that  the  Government  baa  been  trying  to  get  soldier^ 
at  a  little  below  the  market  price  and  with  the  usual  result  of  such  o^' 
periments.  If  this  were  not  so  there  would  be  no  trouble  in  gettiplf 
plenty  of  recruits,  and  not  only  that,  but  a  discharge  from  the  servic^ 
would  (^ease  to  be  a  "favor;''  and  instead  of  being  obliged  to tal^^ 
everyone  who  will  pass  inspection,  the  service  would  be  enabled*^ 
select  its  men  just  as  is  done  in  civil  service. 

This  state  of  things  was  nearly  realized  in  the  Battalion  of  Engineer^ 
just  before  the  laws  in  question  went  into  effect,  and  Company  B  9^ 
West  Point  actually  had  a  number  of  applicants  waiting  for  vacancies 
The  great  advantage  to  the  service  of  such  a  state  of  things  can  haidl^ 
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_r«overe8liniat«d.  It  would  imjirove  the  charat'ter  of  tlie  personnel, 
diminlBL  the  uumber  of  iloeertiouK,  -and  promote  the  discipline  and  effi- 
ciency of  the  fiei'vice. 

I  wonld  also  respectfully  renew  my  recomiuendation  that  the  11 
o'olocfe  cheek  roll  call  be  changed  to  9:liO,p.  m. 

I  wonld  also  respectfnlly  reoommend  the  repeal  or  radical  modifica- 
tion of  the  law  of  Febrnary37,  1893,  prohibiting  the  reenlistment  of 
men  who  have  served  fen  years,  etc. 

In  a  theoretical  point  of  view  there  wonld  be  manifest  advantages  in 
thus  limiting  the  age  and  term  of  service  of  enlisted  men,  provided 
there  were  ]>lenty  of  young  and  equally  efScient  men  t*i  take  their 
platres;  but  as  we  are  nnablc  to  keep  the  rankn  filled,  under  snch  con- 
ditions, it  would  hardly  begiwd  "policy"  to  tie  the  hands  of  the  recruit- 
ing ofMcers  by  sncli  an  inflexible  law,  even  if  it  were  the  part  of 
"  honesty  "  to  deprive  men  who  have  served  ten  years  of  a  part  of  the 
Ftward  held  out  to  them  as  an  inducement  to  enter  the  service. 


^Vnrin 


DICILL   AND    INSTRirCTION, 


the  year  the  Battalion  of  Kngineers  has  been  drilled  and 
instructed  asfoUows: 

1.  Infantry  tactics:  School  of  the  soldier,  company,  and  battalion. 
^,  Target  practice:  The  practieeseason  for  thepost  of  WilletsPoint, 
New  York  Harbor,  for  the  past  year  was  from  July  18,  ]S!)3,  to  Septom- 
Wr  15,  1)*9l',  and  at  West  Point,  N.  Y.,  during  the  months  of  July  and 
August.  18li:i.  Owing  to  the  objections  by  citizens  living  in  the  neigh- 
borbitoa  to  the  nse  of  the  rifle  range  at  this  post,  no  regular  target 
prMiice  conld  be  had.  A  suitable  butt,  with  targets  for  firing  at  short 
ranges  and  with  reduced  charges,  built  at  this  post  in  1891,  was  thor- 
oOKLly  repaired  during  the  first  two  weeks  of  .Inly,  1892. 

Target  practice  was  held  daily  by  companies  in  turn,  superintended 
by  tbe  company  commanders. 

3.  Pontoniering  during  the  months  of  September  and  October. 

i-  Military  engineering.  Foot  reconnais»^anec,  tracing  and  profiling 
Mil  fortifications,  construction  of  spar  bridges,  double  lock,  iocludii>g 
kootjs  aud  lashings,  during  the  mouth  of  November,  1893. 

■i.  Torpedo  drills  were  bad  throughont  the  year,  the  winter  months 
liping  devoted  to  indoor  drills  and  practice  in  the  loa<ling  room,  and 
"■p  "niimicr  months  in  outdoor  drills  and  exercises. 

Til.-  Idllowing  number  of  men  received  instructions  during  the  winter 
"I'Miiiis.  \iz :  JO  sergeants,  29  ooriwrala,  and  242  privates. 

''ilii:itii>M  ufprivnteB: 

HmpIiikb 200 

Beci  mil  u  lass iS 

Total L 212 

^ireo  men  received  no  iustrnction  during  indoor  season,  viz:  1  man 
■''  furlough  for  three  mouths;  1  man  in  coutinement  during  en'tire 
■'iiisoii;  1  man  sick  in  hospital  and  furlough  during  entire  season. 

''uring  the  summer  months,  7  grand  groups  were  planted,  which 
"^I'lirwl  J  difl'orent  details  by  roster,  each  detail  consisting  of  3  com- 
"iiij^ioued  officers,  :i  noncommissioned  officers,  and  12  privates. 

''■  Photography.  Selected  details  of  noncommissioned  officers  have 
'"^^wi  inalructed  in  military  photography. 

'■  Id  order  to  facilitate  the  learningofthc  various  industrial  trades  by 
'^"''"ted  men,  and  furnish  men  qnalitied  for  special  duty  as  carpenters, 
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blacksmiths,  engine-drivers,  etc.,  a  detail  of  4  men  from  each  company 
was  employed  ander  the  supervision,  of  Lieut.  John  S.  Sewell,  Corps  of 
Engineers,  to  act  as  assistants  to  the  mechanics  at  work  in  the  different 
shops  on  the  post,  when  not  on  other  duty.  This  duty  was  voluntary, 
and  the  men  were  allowed  to  select  the  trades  they  were  to  leam.  If 
they  made  satisfactory  progress,  they  were  considered  eligible  ton 
special  details  when  vacancies  occur,  but  if  not  they  were  replaced  by 
others,  and  a  record  was  kept  of  the  progress  made  by  each  man  tx 
future  reference. 

8.  Telegraphy  and  signaling.  All  company  noncommissioned  officers 
received  instruction  in  signaling  during  the  month  of  June,  1893,  and 
considerable  progress  was  made. 

9.  The  post  schools  for  enlisted  men  and  for  the  children  living  on  the 
Post  were  under  the  supervision  of  Lieut.  John  S.  Sewell^  Corps  of  En- 
gineers, and  have  been  well  conducted.  Thirty-nine  enlisted  men  and 
57  children  between  the  ages  of  6  and  15  have  received  appropriate 
instruction. 

Engineer  Depot. 

publio  buildinos,  boats,  etc. 

L  The  fireproof  storehouse  referred  to  in  last  rex>ort  has  been  com* 
pleted  and  large  quantities  of  torpedo,  pontoon,  and  sie^e  materials  anS. 
appliances  have  been  stored  in  it.    Had  this  building  been  built  by  con- 
tract it  could  hardly  have  been  completed  inside  of  the  appropriation^ 
certainly  not  as  substantially  as  it  has  been  made.    But  by  using  en- 
gineer soldiers  for  a  considerable  part  of  the  work,  including 
tion,  laying  foundations  and  stone  masonry,  and  putting  up  iron  u«w«« 
for  floor  and  roof,  a  saving  of  $2,931.21  has  been  effected,  and  it  i 
respectfully  recommended  that  Congress  be  requested  to  authorize  tbi 
balance  to  be  expended  in  establishmg  a  plant  for  lighting  the  pnUio 
buildings  of  the  post  by  electricity.    This  is  a  much-need^  improve- 
ment, and  it  is  believed  that  by  utilizing  such  machinery  and  materials 
as  are  now  available  and  not  needed  for  other  purposes,  the  post  can  be 
lighted  much  better  than  at  present  and  dispense  with  the  very  objec- 
tionable use  of  a  large  number  of  oil  lamps. 

II.  The  new  torpedo  planter  has  been  completed  by  the  contractorB 
and  has  been  fitted  with  steam-hoisting  machinery  aud  other  appliancea 
for  handling  torpedoes,  cables,  anchors,  etc.^  and  is  now  in  use  for  tli^ 
torpedo  drills  and  experiments.  This  boat  is  45  feet  9  inches  long  and 
12  feet  and  6  inches  beam,  and  has  ample  steam  x>ower  to  enable  it  to 
move  rapidly  from  point  to  point  and  is  easily  handled  in  stopping* 
starting,  and  changing  direction,  which  are  very  important  items  iA 
planting  torpedoes. 

III.  An  additional  concrete  cable  tank  has  been  constructed  and  te 
now  ready  for  the  cable  recently  advertised  for.  This  tank  is  5j 
feetlong,  14  feet  wide,  and  9  feet  deep,  and  can  be  filled  and  empti^ 
by  gravity,  the  water  supply  being  taken  from  the  ice  pond. 

IV.  Sixteen  new  pontoon  boats,  8  of  which  are  of  wciod  and  8  of  ca^ 
vas,  have  been  purchased  under  contract  and  delivered.  Four  more  » 
wood  and  6  of  canvas  have  been  ordered,  and  with  the  necessary  It^* 
ber  for  1,300  chess  for  the  canvas  trp>iu,  should  have  been  defivW*^ 
before  the  1st  of  July,  but  are  now  promised  at  an  early  day. 

A  considerable  quantity  of  cordage  for  mooring  rope  and  lashinj* 
and  other  materials  for  pontoon  bridge  has  been  procured. 
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DEPOT  PROPERTY  AKD   WORK  OF  DEPOT. 

g  tho  items  of  work  doue  in  the  way  of  procnriiig  and  caring 
iwr  property  in  the  depot  may  be  mentioned — 

1  purchase  by  contract  of  Oii  niiles  uf  insulated  cablo  for  sab- 
niuing.    This  cable  i»  to  be  in  equal  quantities  of  single  and 

cable,  and  sample  drums  of  each  are  now  being  made, 
e  purchase  and  Hhtpping  of  a  large  quantity  of  materials  and 
13  to  San  Francisco  and  Sandy  Hook. 

he  preparation  and  shipment  of  a  number  of  models  to  the 
m  Exposition  at  Chicago. 

le  refitting  of  1,200  cells  of  Leelnnchfi  firing  battery,  which 
an©  nnserviceable  by  chemical  action  during  storage.  ' 
e  fitting  up  of  tables,  shelves,  etc..  in  the  library  and  model 
r  additional  books,  maps,  and  models.  In  a<l<Iition  to  the  books 
leering  and  kindred  scientific  subjects,  procured  by  purchase 
be  year,  there  were  received  quite  a  uumTier  from  the  estate 
tte  Gen.  George  W.  Cullum,  which  were  bequeathed  by  him  to 
try  of  the  U.  B.  Engineer  School. 

er  valuable  addition  to  the  library  was  made  about  a  year  ago 
;.  James  G.  Warren,  U.  S.  Engineers,  who  donated  some  277 
of  sUiinlard  works  to  it  from  his  private  collection, 
he  various  kinds  of  instrnments  on  hand  have  been  properly 
,  and  the  following  iidditions  have  been  made  during  the  year 
lase  under  formal  proposals,  viz : 

inaer  tratiBits,  1  chronometar  break  cireu 
12  liaiid  levels,  3  peilouieWri,  3  Plinomet 
'l  Btecl  tape  ehain  (300  feet), 
eipts  and  issues  during  the  past  year  of  instruments,  fur  nse 
engaged  on  surveys,  reconnaissances,  and  other  public  works, 
itjnned. 

lowing  instruments  were  issued,  upon  regnisitions,  duly  author- 
iie  Chief  of  Engineers,  U.  8.  A.,  viz : 

lioal  traoMit,  1  HBtrouoniical  olook,  1  EcnitJt  telescope,  3  chronome- 
oircnit,  I  chronograpb,  6  Hextants,  2  trivotti,  3  barumeteni,  aneroid,  2 
en,  2  tboodoliCen,  9  engineor  tranHita,  3  siirvejors'  levels,  3  level  rode,  4 
I,  1  switch  board,  1  Hpy^lasa.  14  hinounlar  lielil  gloMes,  1  mloiiieler,  3 
iant«,  2  pedometers,  2  olinumeterB,  8  priainatio  compoBMS,  12  ]>T>cket  oou- 
hana  IbthIs,  1  calculating  acnle,  16  Abbot's  pmtractom,  1  eircular  pro- 
nopDttional  dividers,  1  T  sqiMK,  3  trinnslcs  and  carves,  1  metullic  tape 

2  steel  tapes  (100  feet),  2  steel  tapes  (50  feet),  3  ^ieinen'»  enlvniinnieters, 
galvanotnaters,  3  bridge  rheostats,  3  resistance  iH)ils,  iinii  a  nitniber  of 
Dmeiita  whioh  wem  terDporarily  issued  to  surveying  niirtiee  for  snrve;- 
iB  nf  Long  Island  and  for  hfdtographioal  anrveya  of  the  Long  Island 
le  Ticinlt/of  this  post. 

[lowing  instruments  were  sent  to  Fort  Wingate,  N.  Mex.,  for 
irvejfing  the  Navajo  Indian  Reservation,  and  have  been  re- 
ifter  being  uned  in  the  field  for  about  four  months,  and  are  not 
in  tbe  foregoing  issues,  viz : 


[lowing  iDstruments  were  received  during  the  year  from  officers 
I^B  and  public  works,  viz: 

rtronoinical  transitH,  1  astronomical  telescope,  t  zenith  tolescnpn,  3  arti- 
lonii,  3  sextaijls,  5  I'liroiioirietcrR,  :i  pocket  rlininoiOHters,  2  relays,  nin^- 
inn,  and  keys,  tt  uneniid  bsraniGturs,  4  niorcur;  cisteiD  burouwters,  1 
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mente  in  a  siDall  building  erected  near  the  cable  tanks  for  that  purpose, 
and  carefally  tested  each  of  the  252  separate  cores  for  insulation  resist- 
ance. During  the  past  month  he  has  repeated  the  tests  of  one  core  of 
each  cable  on  seven  different  days,  for  the  purpose  of  observing  the 
efiect  of  atmospheric  conditions  on  the  measurements.  The  results 
showed  that  the  measurements  obtained  on  dry,  hot  days  were  very 
much  higher  than  on  damp,  cloudy  days,  the  dilt'ereuce  amounting  in 
some  cases  to  more  than  ten  times  the  smaller  figure.  The  results  of 
these  tests  have  been  recorded,  to  be  compared  with  other  measure- 
ments made  from  time  to  time  to  ascertain  how  the  cable  is  holding  its 
insulation. 

VI.  A  large  number  of  explosives  have  been  tested  during  the  year 
by  Sergt.  Brown,  some  of  which  were  with  new  varieties,  but  most 
of  them  had  been  on  hand  for  several  years,  and  the  tests  were  to  as- 
certain the  effect  of  time  on  their  strength  and  sensitiveness. 

The  results  in  each  case  were  remarkably  uniform  for  the  same  ex- 
plosive, when  treated  in  the  same  way,  and  taken  in  connection  with 
those  of  experiments  made  in  former  years  furnish  many  useful 
suggestions  relative  to  the  strength  and  stability  of  the  diil'erent  ex- 
plosives tested. 

YU.  The  trials  of  the  Sims-Edison  fish  torpedo,  made  by  the  Sims- 
Edison  Company  under  contract  of  March  24,  1891,  were  continued, 
and  some  fourteen  additional  runs  and  several  dock  trials  were  made 
dnring  the  year. 

The  results  of  these  trials,  with  charts  of  the  runs  and  electrical  data 
connected  therewith,  have  been  forwarded  to  the  Chief  of  Engineers, 
with  recommendations  as  to  the  acceptance  of  the  torpedo  under  the 
terms  of  the  contract. 

It  was  specified  in  the  contract  that  the  torpedo  must  carry  11,000 
feet  of  cable  and  450  pounds  of  dynamite,  make  a  speed  of  at  least  18 
miles  an  hour  over  a  one-mile  course,  that  it  must  steer  to  the  right  and 
left  within  a  radius  of  300  feet,  and  dive  under  a  floating  spar  while 
running  at  full  speed,  etc.  These  conditions  have  been  finally  complied 
with  so  as  to  justify  the  acceptance  of  the  torpedo. 


STATEMENT  OP  FUNDS. 

I.  JSngineer  depot  at  WillsU  Pointy  New  York. — Congress  appropri- 
ated for  the  fiscsd  year  ending  June  30,  1893: 

1.  For  incidental  expenses  of  depot  (incidentals) $4,000.00 

2.  For  purchase  of  materials  for  instmction  of  battalion  (materials)  ...  3, 500. 00 

3.  For  purchase  and  repair  of  instruments  (instruments) 2, 000. 00 

4.  For  purchase  and  binding  of  professional  works  of  recent  date  treating 

ofmilituy  and  oiyil  engineering  (library) 500.00 

5.  For  purchase  of  pontoon  material  (pontoon  materials) 5, 000. 00 

Total 15,000.00 

Of  this  there  has  been  expended  and  pledged  : 

1.  For  incidental  expenses  of  depot  (incidentals) $4, 000. 00 

2J  For  purchase  of  materials  for  instruction  of  battalion  (inatorinls) 3, 500. 00 

3'  por  purchase  and  repair  of  instruments  (instniuientH) 2, 000. 00 

4 '  For  purchase  and  binding  of  professional  works  of  recent  date  treating 

of  mHitaaty  and  civil  engineering  (library) 500. 00 

^^  Yqy  purchase  of  pontoon  material  (pontoon  materials) 5, 000. 00 

ratal 15,000.00 
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The  following  item  from  the  act  approved  February  24, 1891,  and 
designated  for  the  engineer  depot  at  Willets  Point,  K  Y.,  wa»  assigned 
to  me  for  disbursement  and  is  available  until  expended  : 

6.  For  a  fireproof  building  to  replace  engineer  depot  storebouse  destroyed 

by  fire  May  10,  1890  (storehouse) $16,000.00 

July  1, 1892,  balance  unexpended * 3,631.06 

June  30, 1893,  amount  expended  durhig  fiscal  year. ^ 600.45 

July  1, 1893,  balance  unexpended  and  available 2,931.21 

n.  Torpedoes  for  harbor  defense  {act  September  22^  1888). — CongresB 
appropriated  under  the  above  act  the  sum^of  $200,000,  from  which  the 
amount  of  $98,000  has  been  assigned  to  me  for  disbursement  and  in 
available  untQ  expended: 

July  1, 1892,  balance  unexpended 1 15,088.39 

June  30, 1893,  amount  expended  during  fiscal  year 88.3S 

Julv  1, 1893,  balance  unexpended  and  available 5,000.00 

III.  Torpedoes  for  harbor  defense  {act  March  2j  1889. — ^1.  The  act 
of  Congress  making  appropriations  for  fortifications,  etc.,  approved 
March  2, 1889,  appropriated  under  the  general  title  ^<  Torpedoes  for  har- 
bor defense"  the  sum  of  $250,000  for  purchase  of  submarine  mines  and 
necessary  appliances,  and  $30,000  for  torpedo  experiments  and  instmc- 
tion  of  engineer  troops  in  submarine  mining.  These  amoniits  were 
assigned  to  me  for  disbursement  and  are  available  until  expended: 

Jtily  1, 1892,  balance  unexpended $29,500.88 

June  30, 1893,  amount  expended  during  fiscal  year 14,486.73 

July  1, 1893,  balance  unexpended... 15,022.60 

July  1, 1893,  outstanding  liabihties 396.20 

July  1, 1893,  balance  available 14,624.40 

2.  From  the  appropriation  for  purchase  of  movable  submarine  torpe- 
does, from  act  of  March  2, 1889,  the  sum  of  $25,1^  was  assigned  to  me 
for  disbursement  and  is  available  until  expended : 

July  1,  1892,  balance  unexpended $22,100.00 

June  30,  1893,  amount  expended  during  fiscal  year 20, 725. 00 

July  1,  1893,  balance  uucx[»ended 1,375.00 

July  1,  1893,  amount  covere<l  by  uncompleted  contract 1, 375. 00 

3.  From  the  appropriation  for  submarine  mines  and  necessary  appli' 
auces,  act  of  March  2,.  1889,  for  construction  of  concrete  tanks  for  wet 
storage  of  mining  cable,  the  sum  of  $5,000  was  assigned  to  me  for  dis- 
bursement and  is  available  until  expended: 

July  1, 1892,  balance  unexpended $3,266.12 

J  une  30,  1893,  amount  expended  during  fiscal  year 1, 300. 85 

July  1,  1893,  balance  unexpended  and  available 1, 965. 27 

IV.  Torpedoes  for  harbor  defense  (act  of  Aug.  18^  1890). — ^^Under  the 
above  act  the  following  amounts  were  assigned  to  me  for  disbursement 
and  are  available  until  expended,  viz: 

1.  Fur  submarine  mines  and  necessary  appliances  for  storage  at  Hamp- 
ton Roads  and  Portland,  Me.,  and  charge  bags  for  Boston,  New  York, 
and  San  Francisco,  Cal $100,000 

July  1, 18<>2,  balance  unexpended 3, 745.  (gf 

June  30, 1893,  amount  expended  during  fiscal  year 2, 1^!  50 

July  1,1893,  balance  unexpended  and  available 1,608.15 
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3.  For   coDtinning  torpedo  experiments   and  instrnction  of  cnppnecr 

troopa  in  sabnuurineminiiig '. $30,000.00 

July  1. 1892,  balance  onexpeiided i 22,i)<K).70 

Jnly  1, 1893,  balance  unexpended  and  available 22, 9i)0. 70 

V.  Torpedoes  for  harbor  defense  {act  February  2d^  1891). — Under 
the  above  act  the  sam  of  $21^605  for  tool  boxes,  etc.,  for  storage  at 
Willets  Point,  N.  T.,  and  for  submarine  iniues  and  necessary  ap])li- 
ances  for  storage  at  Charleston  Harbor,  was  assigned  to  me  for  dis- 
borsement  and  is  available  until  expended: 

July  1, 1892,  balance  nnexpen ded $8.33. 70 

June  90, 1893,  unonnt  expended  during  fiscal  year 750.00 

July  1, 1893,  balance  unexpended  and  available 83.70 

VI.  Torpedoes  for  harbor  defense, — ^The  following  sums,  winch  were 
withdrawn  during  previous  fiscal  year  and  restored  to  tlieir  original 
appropriations,  have  been  reallotted  under  date  of  February  13,  l81)2, 
to  be  applied  to  the  purchase  of  American  manufactured  submarine 
torpedo  cable.  These  amounts  were  assigned  to  me  for  disbursement 
and  are  available  until  exi)endedy  viz: 

1.  From  act  of  March  2, 1889 $^19. 8.5J).  26 

3.  Fromactof  August  18, 1890 25, 10L86 

Total..... 74,96L12 

Jnly  1,  1892,  balance  unexpended 74,96L12 

Jane  30,  1893,  amount  expended  during  fiscal  year None. 

July  1,  1893,  outstanding  liabilities $20.60 

Jnly  1, 1893,  amount  covered  by  contract  to  be  approved 42, 500. 00 

42, 520. 60 

July  1, 1893,  balance  available 32,440.52 

KBW  APPROPRIATIONS. 

The  following  items  have  been  appropriated  for  the  engineer  depot 
at  Willets  Point,  N.  T.,  for  the  fiscal  year  ending  June 30, 1894,  viz: 

1.  For  incidental  expenses  of  depot  (incidentals) $4,000.00 

3.  For  purchase  of  materials  for  Instruction  of  battalion  (materials) ...  3, 500. 00 

3.  For  purchase  and  repair  of  instruments  ( instruments) 3, 000. 00 

4.  For  purchase  and  bindine  of  professional  ^vorks  of  recent  date,  treat- 

ing of  military  and  civil  engineering  (Ubrary) 500.00 

Total 11,000.00 

ESTIMATES. 

There  will  be  required  for  the  fiscal  year  ending  June  30, 1895,  the 
following  for  engineer  depot  at  Willets  Point,  N.  Y.,  viz. : 

1.  For  incidental  expenses  of  depot,  inclading  fnel,  light,  chemicals, 

stationery,  hardware^  extra-auty  pay  to  soldiers  necessarily  em- 
ployed as  artificers  on  work  in  addition  to,  and  nut  strictly  in  the 
line  of,  their  military  duties,  such  as  carpenters,  draftsmen,  clerks, 
blacksmiths,  printers,  bookbinders,  photographers,  lithographerb, 
en^ne-drivers,  wheelwrights,  masons,  teamsters,  maclnnists, 
painters,  overseers,  and  laborers,  and  for  materials  to  repair  public 
DuUdings,  machinery^  and  unforeseen  expenses $5, 000. 00 

2.  F^rpurohase  of  materials  for  the  instruction  of  engineer  troops  at 

Willets  Point,  N.  Y.,  in  their  special  duties  as  sapjiers  and  miners, 
for  land  and  submarine  mines,  and  pontouiers,  torpedo  drill,  and 
signaling 3,500.00 

r 
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8.  For  poTohase  and  repair  to  instruments  to  be  issued  to  offieers  of  the 
Corps  of  Engineers  and  to  officers'  detailed  on  duty  as  aoting  engi- 
neer officers  for  nse  on  public  works,  surveys,  and  reconnaissances.      $3, 000.  OG 

4.  For  library  of  engineer  school :  For  purchase  and  binding  of  profioB- 
sional  works  ofreoent  date,  treating  of  military  and  civil  engineer- 
ing and  kindred  scientific  subjects 600.00 

Total 12,000.00 


Appendix  A.— -Fbogramhs  of  Study  and  Instruction  for  Summer  Sramh. 

[Printed  Oiden,  No.  74.] 

United  States  Engineer  School, 
Post  of  WiUeU  Point,  Nmo  York  Harbor,  2Uig  f  ,  im. 

The  following  programme  of  study  and  instruction  for  the  ensuing  summer  sesioii, 
to  commence  May  9  and  end  November  14,  1892  (28  weeks),  having  been  recom- 
mended by  the  academic  staff  and  approved  by  the  Chief  of  £ngineers,  will  be  ea^ 
ried  into  effect. 

A  roster  of  the  student  officers  will  be  kept  by  the  post  adjutant,  who  will  mib 
weekly  details  for  the  various  duties  so  that  they  shall  not  conflict. 

I.  MIUTART  SNOINEBRING^ 

1.  Instruction  by  the  company  officers  in  the  nomendatnrei  dimensions,  and  eoa-  - 
struction  of  modern  siege  batteries  and  saps. 

2.  A  full  course  of  trestle  and  ponton  bridge  driU. 
8.  Instruction  in  building  s^ar  bridges. 

4.  Instruction  in  military  mining. 

6.  Military  map  making.  Each  lieutenant  of  engineers  who  has  not  ahreadyddae 
so,  and  such  non-commissioned  officers  and  privates  as  may  be  selected  ftom  eaeli 
company,  will  make  satis£EMtory  foot  reconnaissances  about  four  miles  long,  in  ttt 
vicinity  of  the  x>osty  the  maps  thereof  to  be  submitted  by  company  commMkdsn  ti 
post  headquarters  on  or  before  November  14, 1892. 

n.  TORPEDO  DRUX8. 

6.  After  receiving  such  preliminary  practice  as  may  be  necessary  to  acquaint  tbtn 
with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the 
torpedo  class  will  be  divided  into  details  of  at  least  two  officers  each,  for  thepoipoM 
of  taking  charge  of  the  preparation  and  planting  of  a  grand  group  of  torpedoes, 
under  the  direction  of  the  inHtructor  in  torpedoes,  assisted  by  one  engineer  ofQotf 
of  the  second  or  third  winter's  class. 

7.  The  senior  officer  will  be  in  general  charge,  and  will  keep  a  daily  jonmsl  of 
operations,  noting  particularly  any  difficulties  encountered  and  any  suggestions  tint 
may  occur  to  him  looking  to  the  avoidance  of  bimilar  difficulties  in  the  future. 

8.  The  officers  will  frequently  interchange  duties  so  that  each  one  shall  haveioBM 
experience  in  each  part  of  the  drill. 

9.  The  electric  light  will  be  set  up  and  operated. 

10.  The  grand  group  being  completed  and  the  search  light  in  position,  the  port 
commander  will  order  an  exhibition  drill  illustrating  the  operations  of  the  torpedf 
defense  against  an  attempted  passage  of  the  mine  field  by  an  enemy's  vessel  nndM 
cover  of  night. 

11.  The  group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled, 
cleaned,  and  conveniently  grouped  for  the  inspection  of  the  instructor. 

12.  The  detail  will  be  instructed  and  exercised  in  automatic  and  Judgment  filing 
drills  at  such  times  as  may  be  most  convenient  before  the  final  exhibition  drill. 

13.  The  detail  of  enlisted  men  for  each  grand  group  drill  will  consist  of  3  non- 
commissioned officers  and  about  12  privates. 

14.  The  hours  of  work  will  be  from  7  to  11 :30  a.  m.  and  from  1  to  4 :30  p.  m.  b 
bad  weather  when  no  work  is  done  and  the  men  are  in  barracks  the  latter  will  sfc* 
tend  the  same  company  duties  and  roll  calls  as  daily  duty  men. 

15.  Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail, 
and  at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  the  work  done 
by  him,  mentioning  difficulties  encountered  and  any  suggestions  he  may  desire  It 
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I  detailed  record  will  be  kept  of  wliat  each  man  docR,  with  the  view  of  tracing 
)  anthor  of  defective  work  and  determining;  the  degree  of  proficiency  devel- 
y  individual  members  of  the  detail.  An  account  of  the  character  of  work 
y  each  maa  will  be  submitted  by  the  senior  officer  with  his  final  report. 
Occasionally,  if  practicable,  loaded  mines  will  be  planted  and  fired  as  in  actual 
if  height  of  fet,  efiect  on  Neighboring  mines,  and  other  phenomena  being  care- 
bserved  and  recorded. 

If  such  times  as  will  not  interfere  with  the  drills  above  mentioned,  the  officers 
class  will  make  practical  experiments  in  calibrating  commercial  ammeters 
Itmeters,  testing  efficiency  of  dynamos  and  motors. 

m.  CITIL  XNGINKERIKa. 

I  topographical  survey  of  about  one-half  square  mile  of  ground  by  each 
of  the  first  summer's  class.    Time  allotted,  five  weeks. 

L  hydrographio  survey  of  about  one-quarter  square  mile  by  each  officer  of  the 
summer's  class.    Time  allotted,  four  weeks. 

i^ractical  problems  in  civil  engineering  by  the  second  summer's  class.  Time 
d.  seven  weeks. 

^^nile  engaged  in  the  field  work  in  topographical  and  hvdrographlc  surveys 
icers  will  be  assisted  by  details  of  enusted  men  and  will  be  excused  £rom  all 
luties. 

lY.  FIELD  A8TRONOMT. 

Lll  the  lieutenants  of  engineers  who  have  not  already  completed  the  course  and 
sensed  from  further  observations  will  constitute  the  observers,  being  called 
U  the  officer  in  charge  as  wanted. 

[ne  following  system  will  govern  the  observations  at  the  observatory.  The 
covers  two  seasons — the  first  including  theory  and  use  of  astronomical  instru- 

and  sextant,  transit,  and  telescope  work  with  the  instruments  in  the  east 
nd  on  the  outer  pier ;  and  the  second  including  sextant  work  and  transit  and 
telescope  work,  and  with  chronograph  with  the  new  combined  instruments  in 
st  wing. 

>fficers  wishing  to  use  the  instruments  for  special  observations  or  practice 
pply  for  authority  to  do  so,  and  are  not  permitted  to  handle  any  instruments 
s^cifically  assigned  to  them  by  the  instructor. 

n  case  of  damage  to  instruments  or  apparatus  it  will  be  promptly  reported 
instructor  for  the  action  of  a  board  of  survey. 

The  following  will  be  the  ordinary  routine  of  observations  with  the  several 
nents,  after  reasonable  proficiencv  has  been  attained  by  preliminary  practice : 
mt. — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  ob- 
i  will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a 
(tar,  using  the  time  deduced  from  an  east  and  a  west  star — eat^h  based  on  ten 
,es  taken  on  the  same  night.  These  observations  for  latitude  and  time  niunt  be 
t  the  observatory.  The  observer  may  get  '^  time"  from  an  assistant,  using  a 
le  chronometer,  and  will  determine,  by  comparison,  the  error  of  standard 
meter  at  observatory. 

nograph. — Daily  determination*  by  time  signal  from  Washington,  D.  C,  of 
ud  rate  of  astronomical  clock  by  the  officer  of  the  day. 

tit, — A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on 
a^hts,  successive,  if  possible,  determining  satisfactorily  the  error  of  sidcrial 

The  junior  class  will  employ  the  eye  and  ear  method;  the  senior  class  will 
I  chronograph.  The  observer  will  not  receive  any  assistance. 
h  telescope, — Observers  will  first  determine  the  level  correction  by  daylight, 
i  distant  terrestrial  object,  or  at  night  using  a  slow  circumpolar  star.  Tliey 
Bn  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elongation. 
,  they  wUl  observe  for  latitude,  until  they  have  obtained  a  satisfactory  de- 
ation. 

nitable  blank  forms  wUl  be  provided,  both  for  observations  and  computa- 
and  all  problems  must  be  submitted,  complete  in  every  detail,  upon  these 

The  original  records,  after  inspection  by  the  commanding  officer,  will  be  re- 
to  the  officers  as  their  personal  property. 

[onrs  of  attendance  at  the  observatory  will  be,  for  both  classes,  dally,  except 
%j  and  Sunday,  from  8  to  10  a.  m.,  from  2  to  4  p.  m.,  and  from  8  to  10  p.  m. 
g  hours  will  be  extended  when  it  is  necessary  to  secure  complete  sets  of  ob- 
ma. 


.  J 
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30.  The  officers'  laboratory  will  bo  opened  daily  from  1 :30  p.  m.  to  4  p.  m. 

31.  The  building,  apparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  bat-* 
talion  quartermaster,  whose  duty  it  is  to  furnish  igiy  desired  assistance,  and  who 
will  be  held  responsible  for  the  judicious  use  of  the  property. 

32.  Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratoiy^ 
making  such  arrangements  with  the  officer  in  charge  as  shall  insure  no  confusion  la 
his  official  duties  or  in  those  of  the  men  under  Jiis  instruction. 

33.  The  instruction  of  enlisted  men  will  be  restricted  to  a  weekly  detail  of  on^ 
noncommissioned  officer  from  each  company. 

34.  The  battalion  quartermaster  will  submit  to  this  office  weekly  reports  showing* 
the  nature  of  the  instruction  given,  the  results  attained,  and  the  progress  made. 

By  order  of  Lieut.  Col.  King: 

RoBXRT  McGregor, 
Second  LieutmuMt  of  EngineerB,  Post  A^utant 


Appendix  B.— Programme  of  Study  and  Instruction  for  Winter  Season. 

(Printed  Orders,  No.  214.) 

United  States  Engineer  School, 
Willeta  Point,  New  York  Harbor,  November  t$,  189g, 

I.  The  following  programme  of  study  and  instructions  for  the  ensuing 
season,  commencing  Thursday,  December  1,  1892,  and  ending  Ma^  31,  1898, 
been  recommended  by  the  academic  staff  and  approved  by  the  Cmef  of  Engim 
will  be  carried  into  effect :  • 

COURSE    FOR    OFFICERS. 

1.  Details  of  student  officers  for  academic  duty  will  be  made  weekly  by  tlie  poi^ 
adjutant.  Officers  will  devote  Ax  hours  daily  to  snch  duty,  Saturdays  ana  Sanoas^ 
excepted,  and  excepting  time  consumed  in  sessions  of  general  courts-martial.  £a^^ 
officer  will  record  daily,  in  a  book  provided  for  that  purpose,  the  disposition  of 
time  for  the  previous  day.  Instructors  will  meet  their  classes  at  least  weekly  A 
assignment  of  lessons  and  examinations.  As  far  as  needful  they  will  sapplemfls 
the  course  with  lectures.  Examinations  by  the  academic  staff  will  be  held  abir 
the  end  of  February  and  of  May.  Marks  at  all  examinations  will  be  on  the  W« 
Point  system,  and  the  results  will  be  reported  weekly  to  the  commandant  of 
school. 

FIRST  WINTER'S  COURSE. 

2.  The  course  for  engineer  officers  spending  their  first  winter  at  the  school  will 
Elertricity  and  torpedoes,  twenty-one  weeks;  surveying,  three  weeks.     For  officii* 
of  other  amis  of  the  service  detailed  for  special  instruction  in  the  torpedo  service^ 
Electricity  and  torpedoes,  twenty-four  weeks. 

electricity. 

3.  Study  of,  in  its  application  to  torpedo  warfare,  arc  and  incandescent  lighttn^f 
and  transmission  of  power,  supplemented  by  extensive  laboratory  practice  in  th« 
solution  of  the  special  problems  involved.  Text-books  and  books  of  reference  •• 
follows:  Abbot's  Notes  on  Electricity;  Ayrton's  Practical  Electricity;  Thompsotfi 
Electricity  and  Magnetism;  Maier'sArc  and  Glow  Lamps;  Swinburne's  Practicil 
Electrical  Measurements;  Kapp's  Electrical  Transmission  of  Energy;  Part  II  of 
Professional  Papers  No.  23,  Corps  of  Engineers,  U.  S.  Army ;  Gray's  Absolute  llea^ 
nrements.  Vol.  ii;  Monroe  and  Jamieson's  Pocket  Book  of  Electrical  Rules  lod 
Tables. 

TORPEDOES. 

4.  Text-book:  The  Torpedo  Manual.  Practice  will  be  had  in  making  all  the  ad- 
justments and  tests  required  in  planting  and  operating  torpedoes,  the  operatioBi 
on  the  water  being  simulated  as  far  as  practicable  by  special  indoor  appliancct. 
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Books  of  reference:  Bnelmiirs  Snbmarinc  MiiieH  nnd  Torpodocn  nn  A]>f)Ii<Ml  to  Ilarhnr 
Deieiise;  Soheidnagle's  Treatise  U)K>n  DefuiiHivu  Hubinariiio  Miiiin;;. 

5.  Attendance  at  the  electrical  laboratory  will  bo  re^iilattMl  by  tb<'  iiiHtnic.f  or.  All 
htyonUaj  work  will  be  done  without  tht^iiMO  of  text-bookn  of  toxt-book  <liiigruiiis. 
Offieen  may,  however,  nse  mannscript  notes  or  diagrams  previoiiHly  ])roi)are<l.  Labo- 
ntoxy  practice  wiU  be  had  from  9  a.  m.  to  12  m.,  and  from  1  to  4  p.  m.  During  the 
Ifts^  two  weeks  of  the  course  eai^h  engineer  officer  will  prepare  a  plan  (map  and 
mamoir)  for  the  defense  of  such  harbor  as  may  be  deRii^natefi  by  tint  inHtrnctor, 
special  attention  being  given  to  the  torpedo  defense  and  the  batteries  protecting 
the  -torpedo  linea. 

SURVEYING. 

B.  Subjects:  (1)  Adjustment,  nse,  and  care  of  instruments ;  (2)  Topographical  nur- 
veying  with  transit  and  stadia;  (3)  Hydrographic  surveying  and  ganging  of 
rivers;  (4)  G^eodetic  surveying;  (5)  Railway  surveying.  Text-books:  Johnson's 
Theory  and  Pnotice  of  Surveying;  Henck's  Field  Book  lor  Engineers. 

SECOND  WINTER'S  COURSE. 

7.   Civil  engineering,  seven  weeks;  military  engineering,  eight  weeks;  photog- 
xapliy,  Ave  weeks;  torpedoes,  four  weeks. 

CIVIL  ENOINKBRI^TG. 

d.  Subjects:  (1)  Improvement  of  nontidal  rivers;  (2)  Improvement  of  tidal  rivers; 
(3)  CsDus;  (4)  Building  superintendence. 

^.  Text-booKS:  Such  parts  of  the  following  books  as  may  be  designated:  Vernon 
Y^^'^ourfs  Rivers  and  Canals;  Schlichting's  Improvement  of  Nontidal  Rivers; 
^P^  Reports  of  Chief  of  Engineers;  Current  Kngineering  Literature;  Clark's 
Building  Superintendence;  Baker's  Masonry  Construction.  Books  of  reference :  (See 
third  wmter's  oouise). 

MILITARY  EKGINKKRIXG. 

^  Subjects:  (1)  Modem  guns,  carriages,  and  projectiles;  (2)  Steel,  compound, 
2^^^  snd  cast-iron  armor;  (3)  Modem  ships  of  war  and  sea  coast  defenses;  (4) 
'^9^111  fortiiicat^ons  and  their  attack  and  defense. 

^J?  Text-books:  Such  parts  of  the  following  books  as  may  be  designated  bv  the 
J^Wemic  staff:  Woolwich  Text-book  of  Fortifications;  Maguires  Attack  and  De- 
?''^  of  Coast  Fortifications;  Fortifications  of  To<day ;  Inglis's  paper  in  Professional 
^POTS  Soval  En^neers,  1^,  and  a  lecture  on  armored  delense  in  Ordnance  Notes 
«o.  I5j.  Very's  Development  of  Armor;  Naval  Intelligence  Papers,  June,  1886; 
f***»»'8  Spezia  Experiments,  1886;  Bay  lay's  Types  of  Modem  Guns;  Abbot's  I^c- 
Y^  on  Seacoast  Defense;  Professional  Pai)ers  No.  X,  of  U.  S.  Engineer  School  of 
Application. 

I»l«>  Books  of  reference :  Articles  on  Fortifications  and  Gunnery,  Encydopiedi a 
^H^iiica;  Ordnance  Notes  No.  135,  and  Appendix;  Volume  IX,  Professional  Papers 
^9l  Ennneers;  Report  of  Board  on  Fortifications;  McKinlay's  Text-books  on 
*«W»nepy;TBra8sey'8  Naval  Annual,  1887. 

MIUTARY  PHOTOGRAPHY. 

13.  Practice  will  be  had  in  the  following  metboila :  Negatives  by  dry  process ; 

<b?^eloperB  and  intensifiers;  silver  printing  and  fiuiKhing  and  mounting  of  prints; 

tup  printing  by  the  blue  process  and  on  bromide  paper.     Each  oflicer  to  submit  for 

examination  two  landscapes;  negatives,  silver  and  blue  prints;  two  i>hot^>graphic 

copies:  negatives,  silver  and  blue  prints;  negative  of  map,  with  three  blue  and  three 

bromiae  prints.    Text-books:   Griiliu's  Notes  on  Photography;   von  Sothen's  The 

tevelopment  of  the  Latent  Image  on  Gelatine- Bromide  of  ISilver. 

TORPEDOES. 

14.  One  officer  of  the  second  winter's  class  will  be  detailed  weekly  to  report  to  the 
instractor  in  torpedoes  as  assistant  for  testing  core  joints  and  instructing  enlisted 
men  on  the  torpmlo  detail. 
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THIRD  WINTER'S  COURSE. 

15.  Ciyil  Engineering^  eleven  weeks;  Military  Engineering,  eight  weeVs;  Torpe- 
does, five  weeks. 

16.  Civil  Engineering.  Subjects:  (1)  Wave  and  cnrrent  aeMon.  asd  improvement 
of  harbors;  (2)  Steam  Engines  and  pnmps;  (3)  Road-makinflr;  (4)  Office  methods. 

17.  Text-books:  Snch  parts  of  the  following  books  as  may  be  designated:  Har- 
conrfs  Harbors  and  Docks;  Annual  Reports,  Chief  of  Engineers,  U.S.  Aitey;  Cnr- 
rent Engineering  Literatore;  Roper's  Engineers'  Handy  Book;  Roller's  Care  and 
Management  of  vie  Steam  Boiler;  Pavements  and  Roads. 

18.  Books  of  reference:  Trantwine's  Engineers' Pocket  Book;  Bixby's  Point  de 
Grave ;  Whitham's  Constmctive  Steam  En  j&eering ;  Thurston's  Manual  of  the  Steam 
Engine;  Ruffher's  Improvement  of  NontKUJ  Rivers;  Stevenson's  Canal  and  River 
Engineering;  Billings's  Ventilation  and  Heating. 

MnJTART  SNGINXXBINO. 

19.  General  Derr^cagaix  Modem  War.  and  preparation  of  project  for  the  defense 
of  snch  place  as  may  be  designated  by  the  instructor. 

TORFKDOXa. 

20.  One  officer  of  the  third  winter's  class  will  be  detailed  weekly  to  report  to  the 
instructor  in  torpedoes  as  assistant  for  the  instruction  of  officers. 

COURSE  FOR  ENLISTED  MEN. 

INSTRUCTION  OF  ENLISTED  MEN  IN  TORPEDOES. 

21.  Instruction  will  comprise  telegraphing  with  the  dial  instrument,  Inclndinff  the 
code  for  action,  and  practice  in  the  Morse  system  of  telegraphy;  the  duties  of  the 
loading  room,  and,  so  far  as  practicable^  of  the  boat  service  as  prescribed  in  the 
Torp< 
does; 

cores;  ,         ^ 

taching  a  cabTe  stop ;  splicing  and  knotting  hemp  rope;  mserting  thimble  in  wire 
mooring  rope.  They  will  also  receive  from  the  instructor  in  torpMLoes^  or  his  anist- 
ant,  lectares  respecting  the  fuses,  explosives,  torpedo  materlai  (except  that  of  the 
operating  room),  voltaic  batteries,  simple  electrical  testing,  and  the  use  of  the  port- 
able apparatus  for  the  electrical  ignition  of  mines. 

The  "  unit"  detail  for  this  instraction  will  consist  of  1  non-commissioned  officer 
and  4  privates.  Six  such  details  will  report  for  duty  Monday  morning  and  will  con- 
tinue their  instruction  during  fatigue  hours,  until  their  work  has  been  inspected  and 
accepted  by  the  officer  in  immediate  charge.  One  or  two  of  the  imit  details  will 
probably  finish  their  tasks  by  Tuesday  evening,  when  other  details  may  be  made  to 
commence  work  Wednesday  morning.  As  soon  as  a  man  has  had  his  work  accepted, 
i.  e,t  has  received  a  rating  of  ''2.5/' ne  will  be  excused  from  further  attendance,  and 
in  case  he  has  shown  a  commendable  amount  of  skill  and  intelligence  in  his  duties 
he  will  be  a  candidate  for  snch  special  privileges  as  it  may  be  deemed  expedient  to 
^ve  him.  A  soldier  qualifying  twice  as  **  2.5  "  will  be  excused  from  fhrther  detail 
during  the  winter  season. 

Recruits  on  their  first  detail  will  be  kept  under  instruction  indefinitely  until  they 
have  done  each  task  at  least  twice,  and  have  received  a  rating  of  at  least  "2.0.'^ 
They  will  then  be  placed  on  the  same  footing  as  old  soldiers  for  further  details. 

The  officer  in  immediate  charge  will  be  present  in  the  loading  rooms  a  larse  por- 
tion of  each  day,  frequently  inspecting  the  work  of  the  several  details.  He  will* 
make  it  a  special  object  to  note  the  character  of  instruction  given  by  the  noncom- 
missioned officers  who  should  know  their  duties  well,  and  who  should  be  held  to  a 
strict  account  for  any  defective  work  that  their  details  may  do.  He  will  rate  the 
men  as  they  complete  their  tasks  by  a  detailed  examination  of  their  finished  work 
and  a  more  or  less  detailed  course  of  questioning.  In  determining  a  man's  "  mark" 
regard  will  be  had  to  the  degree  of  intelligence  displayed  as  well  as  to  the  mechan- 
ical skill  with  which  the  work  has  been  aone.  At  the  close  of  each  week  he  will 
submit  a  "  proficiency  "  report  of  the  detail^  and  state  what  verbal  or  other  inscme- 
tion  was  given  during  the  week. 
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nrsTRUcnoN  of  enlisted  men  in  photography. 

22.  Two  noncommimioned  offir-erH  will  be  detailed  each  wci'k  for  instrnotion  in 
photoj^raphy.  Practice  will  be  had  in  the  following  mothodB:  Negatives  by  dry 
process;  developers  and  inten'sifiers ;  silver  printing,  and  finishing  and  mounting  of 
prints:  map  printing  by  blue  process  and  on  bromide  paper. 

II.  The  following  assignment  of  instructors  is  made: 

Torpedoes:  Capt.  W.  L.  Fisk,  Corps  of  Engineers. 

Military  Engineering :  Capt.  R.  L.  Hoxie,  Corps  of  Engineers. 

Civil  Engineering:  Capt^  W.  M.  Black,  Corps  of  Engineers. 

Military  Photography:  First  Lieut.  Uenry  Jervey,  Corps  of  Engineers,  battalion 
quartermaster. 

By  order  of  Lieut.  CoL  King: 

Robert  McGregor, 
Second  lAeuienant  of  Engineers,  Poet  Adjutant. 


Afpwxdvl  C— Pboorammb  of  Study  and  Instruction  for  Summer  Season. 

(Printed  Orders  No.  115.] 

United  States  Engineer  School, 
WilleU  Point,  New  York  Harbor,  May  S9, 189S, 

The  following  programme  of  study  and  in^traction  for  the  ensuing  summer  season, 
to  commence  June  1,  and  end  November  14, 1893  (24  weeks),  having  been  recom- 
mended by  the  academic  staff  and  approved  by  the  Chief  of  Engineers,  will  be 
carried  into  effect. 

A  roster  of  the  student  officers  will  be  kept  by  the  post  adjutant,  who  will  make 
-weekly  details  for  the  various  duties  so  that  they  shall  not  conflict. 

I.  IIILITART  ENGINEERING. 

1.  Practical  instructions  by  the  company  ofYicors  in  the  nomonrlatnre,  dimensions, 
and  construction  of  modem  field  and  siege  batteries  and  saps.  Also  practical  in- 
Btmctions  in  the  location  of  works  on  irregular  ground  and  the  adaptation  to  site. 

2.  A  full  course  of  trestle  and  ponton  bridge  drill. 

3.  Instruction  in  building  spar  oridges. 

4.  Instruction  in  military  mining. 

6.  Military  map  making.  Each  lieutenant  of  engineers,  who  has  not  already  done 
bo;  and  such  noncommissioned  officers  and  privates  as  may  be  selected  from  each 
comi>any,  will  make  satisfactorv  foot  reconnaissances  about  4  miles  long,  in  the  vi- 
cinity of  the  post,  the  maps  tnereof  to  be  submitted  by  company  commanders  to 
post  headquarters  on  or  before  November  14,  1893. 

n.  torpedo  drills. 

6.  After  receiving  such  preliminary  practice  as  may  be  necessary  to  acquaint  them 
wiUi  the  practical  details  of  preparing;  and  planting  a  torpedo,  the  oilicers  of  the 
torpedo  class  will  be  divided  into  details  of  at  least  two  ofiicerH  e<ach,  for  the  purpose 
of  taking  charge  of  the  preparation  and  planting  of  a  grand  group  of  torpedoes, 
under  the  direction  of  the  instructor  in  torpedoes,  assisted  by  one  engineer  officer 
of  the  second  or  third  winter's  class. 

7.  The  senior  officer  will  be  in  general  charge,  and  will  keep  a  daily  journal  of 
operations,  noting  particularly  any  difficnlties  encountered  and  any  suggestions  that 
may  occu^  to  him,  looking  to  the  avoidance  of  similar  difficnlties  in  tbe  future. 

8.  The  officers  will  frequently  interchange  duties  so  that  each  one  shall  have  some 
experience  in  each  part  of  the  drill. 

9.  The  electric  light  will  be  set  up  and  operated. 

10.  Hie  grand  group  being  completed  and  the  search  light  in  position,  the  post 
commander  will  order  an  exhibition  drill  illustrating  the  operations  of  the  torpedo 
defense  against  an  attempted  passage  of  the  mine  field  by  an  enemy's  vessel  under 
cover  of  night. 

11.  The  group  will  then  be  taken  up  by  the  same  detail  and  the  parts  dismantled, 
cleaned,  and  conyeniently  grouped  ibr  the  in8])('rtion  of  the  instructor. 

12.  Tne  detail  will  be  instructed  and  exercised  in  automatic  and  judgment  firing 
drilla  at  suob  times  aa  may  be  most  convenient  before  the  final  exhibition  drill. 
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13.  The  detail  of  enlisted  men  for  each  grand  group  drill  will  consist  of  3  non- 
commisBloned  officers  and  about  12  ))rivates. 

14.  The  hours  of  work  will  bo  from  7  to  11:30  a.  m.,  imd  from  1  to  4:30  p.  ni.  In 
bad  weather  when  no  work  is  done  and  the  men  are  in  barracks,  the  latter  will  at- 
tend the  same  comi>any  duties  and  roll  calls  as  daily  duty  men. 

15.  Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail, 
and  at  the  conclusion  of  the  work,  each  officer  will  submit  a  report  of  the  work  done 
by  him,  mentioning  difficulties  encountered  and  any  suggestions  he  may  desire  ta 
make. 

16.  A  detailed  record  will  be  kept  of  what  each  man  does  with  the  yiew  of  tracing 
out  the  author  of  defective  work  and  determining  the  degree  of  nroficiency  devel- 
oped by  individual  members  of  the  detail.  An  account  of  the  character  of  work 
done  by  each  man  will  be  submitted  by  the  senior  officer  with  his  final  report. 

17.  Occasionallv,  if  practicable,  loaded  mines  will  be  planted  and  fired^as  in  actual 
service,  height  or  Jet,  effect  on  neighboring  mines  and  other  phenomena  being  care- 
fully observed  and  recorded. 

18.  At  such  times  as  will  not  interfere  with  the  drills  above  mentioned,  the  officers 
of  the  class  will  make  practical  experiments  in  calibrating  commercial  ammeters 
and  voltmeters,  testing  efficiency  of  dynamos  and  motors. 

lU.   CIVIL  ENOINERRINO. 

19.  A  topographical  survey  of  about  one-half  square  mile  of  ground  by  each  officer 
of  the  first  summer's  class.    Time  allotted,  five  weeks. 

20.  A  hydrographic  survey  of  about  one-quarter  square  mile  by  each  officer  of  the 
second  summer's  class.    Time  allotted,  four  weeks. 

21.  While  engaged  in  the  field  work  in  topographical  and  hydrographic  surveys 
tlie  officers  will  be  assisted  by  details  of  enlist^  men,  and  will  be  excused  from  all 
other  duties. 

IV.  FIELD  ASTRONOMY. 

22.  All  the  lieutenants  of  engineers  who  have  not  already  completed  the  course, 
and  been  excused  from  further  observations,  will  constitute  the  observers. 

23.  Officers  wishing  to  use  the  instruments  for  special  observations  or  practice 
must  apply  for  authority  to  do  so  and  are  not  permitted  to  handle  any  instruments 
unless  specifically  assigned  to  them  by  the  Instructor. 

24.  In  case  of  damage  to  instruments  or  apparatus,  it  will  be  promptly  reported  to 
the  instructor  for  the  action  of  a  board  of  survey. 

25.  The  following  will  be  the  ordinary  routine  of  observations  with  the  several 
instruments,  after  reasonable  proficiency  has  been  attained  by  preliminary  practice. 

Sextant, — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  ob- 
servers will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south 
star,  using  the  time  deduced  from  an  east  and  a  west  star — each  based  on  ten  alti- 
tudes taken  on  the  same  night.  These  observations  for  latitude  and  time  must  \*e 
made  at  the  observatory.  The  observer  may  get  ^*  time"  from  an  assistant  using  a 
]>ortable  chronometer  and  will  determine,  by  comparison,  the  error  of  standard  chro- 
nometer at  observatory. 

Chronograph. — Daily  determination,  by  time  signal  from  Washington,  D.  C,  of 
error  and  rate  of  astronomical  clock,  by  the  officer  of  the  day. 

Transit. — A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on 
two  nights,  successive  ii  possible,  determining  satisfactorily  the  error  of  sidereal 
clock.  The  junior  class  will  employ  the  eye  and  ear  method;  the  senior  class  will 
use  the  chronograjih. 

Zenith  tflescopc. — Observers  will  first  determine  the  level  correction  by  jday  light, 
using  a  distant  tt^rrestrial  object,  or  at  night  using  a  slow  circumpolar  star.  *^  They 
will  then  find  the  value  of  a  turn  of  the  micrometer  by  observing  rolaris  at  elonga- 
tion. Lastly  they  will  ol>serve  for  latitude,  until  the}'  have  obtained  a  satisfactory 
determination. 

26.  Suitable  blank  fonns  will  be  provided,  both  for  observations  and  computations; 
and  all  problems  must  1>e  submitted,  complete  in  every  detail,  upon  these  forms. 
The  original  records  after  ins])ection  by  the  commanding  officer  will  be  returned  to 
the  officers  as  their  personal  property. 

27.  Hours  of  atte^ni lance  at  the  observatory  will  be,  for  both  classes,  daily  except 
Saturday  and  Sun<lay,  from  8  to  10  a  m.,  from  2  to  4  p.  m.,  and  from  8  to  10  p.  mu 
Evening  hours  will  be  extended  when  it  is  necessary  to  secure  complete  aeta  of 
observations. 
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V.    MII.ITAKY    PrrOTOGKAPIIY. 

28.  The  officers'  laboratory  will  be  opcneii  daily  from  l.'M)  |».  in.  to  i  ]>.  in. 

29.  ThebuildiDg,  apparatus,  choniicals,  etc.,  will  bo  niulcr  the  (linr^c  of  the  bat- 
talion qnartermaster^  whose  duty  it  is  to  furnish  any  (b'iiircd  assistance,  and  who 
will  bo  held  responsible  for  the  judicious  use  of  the  property. 

30.  Officers  are  invited  to  avail  themselves  of  the  advantages  of  the  laboratory, 
making  such  arrangements  with  the  officer  in  charge  as  shall  insure  no  confnsion 
iu  his  official  duties,  or  in  those  of  the  men  nmler  his  iuHtruction. 

31.  The  instruction  of  enlisted  men  will  be  restricted  to  a  weekly  <letail  of  one 
uoncommissioned  officer  from  each  company. 

32.  The  battalion  quartermaster  will  submit  to  this  office  weekly  reports  showing 
the  natnre  of  the  instruction  given,  the  results  attained  and  the  ]>rogress  made. 

By  order  of  Lieut.  Col.  King : 

Robert  McGrkgor, 
Second  Lieutenant  of  Engineers,  Post  Adjutant. 


RIVERS  ANr>  HARBORS,  ETC 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MAINE  AND  NEW  HAMP- 
SHIRE. 


REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS,  OF- 
FICER IN  CHARGE.  FOR  THE  FISCAL  YEAR  ENDING  JUNE30,180S, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPB0VKMENT8. 


1.  Saint  Croix  River,  Maine. 

2.  Labec  Channel,  Maine. 

3.  Moosabec  Bar,  Maine. 

4.  Narragnagnn  River,  Maine. 

5.  Breakwater  from  Mount  Desert   to 

Porcupine  Island,  Bar  Harbor,  Me. 

6.  Bagadnce  River,  Maine. 

7.  Penobscot  River,  Maine. 

8.  Belfast  Harbor,  Maine. 

9.  Camden  Harbor,  Maine. 

10.  Rockland  Harbor,  Maine. 

11.  Kennebec  River,  Maine. 


12.  Harraseeket  River,  Afaine. 

13.  Portland  Harbor,  Mjiine. 

14.  Channel  in  Back  Cov<^,  Portland,  Mo. 

15.  Saco  River,  Maine. 

16.  Kennebunk  River,  Maine. 

17.  York  Harbor,  Maine. 

18.  Bellamy  Rivor,  New  Hampshire. 

19.  Cocheco  River,  New  Hampshire. 

20.  Harbor  of  refuge  at  Little  Harbor, 

N.H. 

21.  Removing  sunken  vessels  or  craft  ob- 

structing navigation. 


EXAMINATIONS. 


22.  Channel  near  Hardy s  Point,  below  i  27.  Rockland  Harbor,  Maine. 

Pembroke,  Me.  ■  28.  Owls  Head  Harbor,  Maine. 

23.  SontliForkof  Bagaduc«Rivor,Maine.  t  29.  Teunant  Harbor,  Maine. 

24.  VinalHaven,oT Carver  Harbor,Maiue.  !  30.  Georges  River,  Maine. 

25.  Lincoln viUe  (Duck   Trap)    Harbor,     31.  Channel  on  south  side  of  Portland 


Maine. 
Frenchs  Beach  Harbor,  Maine. 


Harbor,  Maine. 


United  States  Engineer  Office, 

Portland^  Me.,  July  8y  1893. 

Obnebal:  I  have  the  honor  to  forward  herewith  my  anDual  report 
for  the  fiscal  year  18d3  on  harbor  and  river  works  in  my  charge. 
Very  respectJEuIly,  your  obedient  servant, 

Peter  0.  HiJNS, 
Lieutenant' Colonely  Corps  of  Engineers. 

Brig*  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. ' 
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A  z. 

IMPROVEMENT  OF  ST.  CROIX  RIVER,  MAINE. 

The  river  and  harbor  act  of  August  11, 1888,  provided  for  au  exam- 
ination and  survey  of  the  St.  Oroix  Eiver,  the  reports  on  which  were 
published  in  Annual  Eeport  of  the  Chief  of  Engineers  for  1890  (page 
463). 

When  the  survey  was  made  the  available  depth  over  the  shoals  at 
mean  low  water  was  from  6.5  to  9.5  feet,  and  at  the  upper  steamboat 
wharf  at  Calais  it  was  but  1.5  feet.    The  channel  was  also  narrow. 

The  improvement  proposed  was  a  channel  12  feet  deep  at  mean  loir 
water,  and  generally  200  feet  wide  (but  narrowed  to  150  and  100  feet 
In  the  upper  part  of  the  harbor  to  avoid  ledge)  up  to  the  upper  steam- 
boat wharf,  immediately  below  the  bridge,  which  marks  the  head  of 
navigation. .  Such  improvement  would  enable  steamboats  to  land  at  the 
upper  wharf  at  all  stages  of  the  tide,  and  would  also  x)ermit  the  larger 
vessels  engaged  in  the  lumber  trade  to  receive  their  Ml  cargoes  at  the 
wharves,  instead  of  dropping  down  the  river  nearly  4  miles  after  beings 
partially  loaded,  and  completing  their  cargoes  f^om  material  raft^^ 
down  to  them.    The  object  was  to  be  accomplished  by  dredging  aa^ 
by  the  construction  of  a  small  jetty  and  training  wall.    The  work  prc^' 
posed  extends  over  about  4  miles  of  the  river.    The  difference  betwe^^ 
high  and  low  tides  is  about  20  feet.  The  estimated  cost  of  the  improve 
ment  was  $280,000. 

The  following. appropriations  have  been  made: 

Act  of—  _^^ 

March  2, 1867 WO^ 

March  3, 1873 10^0^ 

June  23, 1874 10»0^ 

March3,  1881 

September  19, 1890 


74," 

An  examination  of  the  river  was  made  in  1867  by  the  officer  in  cl 
of  the  district,  and  subsequently  appropriations  were  made  for  the  ii 
proveraent  amounting  to  $35,000  in  the  aggregate,  but  the  appropri^ 
tion  of  1867  provided  that  the  Dominion  Government  of  Canada  shonP 
expend  an  equal  amount  on  the  improvement.  In  1873  the  Domini( 
Government  of  Canada  appropriated  $25,000  for  improving  the  rive 
that  being  the  amount  that  had  been  appropriated  up  to  that  time 
the  United  States.  A  conference  was  held  by  the  engineer  of  the  di 
trict  with  an  agent  of  the  Dominion  Government,  and  a  plan  of  ii 
pro  Yemen  t  was  agreed  upon.  The  obstructions  consisted  of  slab-^ 
sawdust,  and  other  mill  waste;  but  before  allowing  the  expenditure^ 
the  money  appropriated  by  the  Government  of  Canada,  the  Minister 
Public  Works  required  that  some  guaranty  should  be  given  that 
further  deposit  of  this  refuse  in  the  river  should  be  discontinued, 
there  did  not  seem  to  be  any  law  at  that  time  by  which  the  depo*^ 
could  be  prevented,  the  money  that  had  been  appropriated  was  not 
pended  on  that  improvement  (with  the  exception  of  $1,000  for  a 
vey  of  the  river  from  the  '^edge''  to  the  head  of  navigation,  made 
1873),  and  in  1879  Congress  authorized  the  appropriations  made  for 
St.  Croix  to  be  expended  on  Lubec  Channel,  which  was  done. 

The  appropriation  of  1881  was  for  "  Eepairing  breakwater  on  t^*** 
St.  Croix  River  near,  Calais,"  and  was  expended  for  that  purpose. 

The  act  approved  September  19, 1890,  appropriated  $35^000  for  tb^ 
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improvement  of  the  St.  Croix,  "bat  npon  condition  that  the  Govera- 
ment  of  the  Dominion  of  Canada  sliall  expend  a  like  sum  iu  the  improve- 
ment of  said  river."  On  account  of  the  i>rovi»o  contained  in  the  act  no 
expenditures  have  been  made,  and  no  work  hat*  been  done  under  the 
appropriation  of  September  19,  1800,  pending  action  by  the  Dominion 
GoTeminent. 

Mon^  statement. 

July  1,  1892,  bftlHioe  unexpended C3S,  nno.  00 

July  1,  1893,  balance  nn«q>eDded 35,000,00 

t  Amoniit  (estiniatefl)  reqnlreil  fur  completion  of  oxistinf;  project 215,000.00 

{SnbmittM  in  oompliance  wltli  reiiuii'eiuenU  of  sections  2  of  I'ivur  and 
/    hubot  uita  of  fisee  uid  1867. 


OOlUfBKCIAI.  a 

Mtetipit  and  thipm«HU, 


^rUCe.. 

1801. 

18W. 

Ariifles. 

IdOl. 

Twio 

li!  IKKI. 
IWJ,UOO 

,«,. 

Tom. 

500 

■si 

laoijo 

8,000 

1,000 

i,oiio 

BOO 

B,m» 

12!  nw 
B.noo 

1,500 

Ton*. 

ToUl 

Hmmber  ofmmtU  arrMng  and  tbporKn;  during  calendar  year  1S92  (,a*limated). 

^^Wiuhof  ttbont  150  tona  and  npvard,  coastwiM 9( 

^«*«pi  and  lighte™,  100  tons  and  nndor,  MWstwiBe 41 

°*'^«aieM  ana  foreign  cargoes 5( 

Toial "- 1,8! 


mPBOVEMENT  OP  LUBEC  CHANNEL,  MAINE. 

^uchannelliesbetween  the  eastern  extremity  of  the  State  of  Maine 
L^<1  Oampobello  Island,  Dominion  of  Canada.  It  has  a  length  of 
^^tween  2  and  3  miles,  connecting  the  waters  of  (Jnoddy  Ifoiuls  below 
^^th  those  of  Friar  Koads  above.  The  least  width  between  low-water 
^T^htoni?  is  about  400  feet  and  between  high-water  coutonrs  about  800 
^^t.  The  mean  range  of  tides  is  about  17  feet.  It  aflbrds  a  sheltered 
^^*ite,  and  the  most  direct  one,  for  vessels  to  and  from  Eastport  and 
j**e  St.  Croix  Biver,  besides  being  the  only  passage  not  in  waters  be- 
.^ijging  to  the  iHY>vince  of  New  Brunswick.  The  channel  is  also 
^^portant  in  connection  with  Quoddy  Koads  as  a  harbor  of  refuge. 
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During  such  storms  as  make  anchorage  in  the  latter  unsafe  yessels 
may  escape  through  Lubec  Channel  into  sheltered  waters  above. 
The  following  appropriations  have  been  made: 

Act  of— 

March  3, 1879 $44,000 

June  14, 1880 : 20,000 

March  3, 1881 45,000 

August  2, 1882 20,000 

July  5, 1884 10,000 

August  5, 1886 10,000 

August  11, 1888 20,000 

109,000 

Previous  to  1879  the  mean  low-water  depth  in  the  channel  did  not. 
exceed  5  feet^  and  at  extreme  low-water  tiie  deptii  did  not  exceed  2 
feet. 

The  project  adopted  in  1879  provided  for  a  channel  200  feet  wide  and 
12  feet  deep  at  mean  low  tide^  which  would  be  equivalent  to  9  feet  at 
low  spring  tides.    The  estimated  cost  was  148,000. 

This  estimate  was  based  on  prices  below  what  the  work  was  subse- 
quently done  for.  This  project  was  revised  in  1880,  the  estimated  cost 
being  increased  to  $130,000.  The  project  was  again,  in  1884,  amended 
so  as  to  provide  a  channel  275  feet  wide  and  300  t^eet  wide  in  the  bends, 
the  depth  of  12  feet  being  retained,  and  the  estimated  cost  of  the  entire  ^ 
project  being  increased  to  $171,500. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  there  had  been^ 
expended  the  sum  of  $168,954.42.    The  project  was  completed. 

The  river  and  harbor  act  approved  September  19, 1890,  contained 
order  for  an  examination  of  Lubec  Channel,  the  report  on  which 
published  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  189] 

(page  616).    A  new  project  is  therein  submitted  for  a  channel  havin( 

a  least  width  of  500  feet  and  a  depth  of  12  feet  at  mean  low  water,  tb^ 
cost,  in.  addition  to  the  amount  already  expended,  being  estimated  9lt^ 
$231,000. 

Ko  work  was  done  during  the  year  ending  June  30,  1893.    Ther^* 
were  no  expenditures  during  the  past  year.- 

There  is  a  liglit-honse  ou  Campobello  Island  at  the  narrows,  opposite 
Lubec  is  in  the  collection  district  of  Passaniaquoddy. 

^  Money  statement. 

July  1, 1892,  balance  unexpended $45. 

July  1,181)3^  balance  unexpended 4S. 


COMMERCIAL  STATISTICS. 


The  commerce  of  Lubec  Chaunel  not  bein^  local  in  its  eharaoter  it  is  impiAetf- 
cable  to  obtain  statements  of  the  tonnage.  The  keeper  of  the  Lubec  Channel  Liffbt' 
Station  has  estimated  that  not  less  than  1,200  sailing  vessels  passed  the  8tationa1l^ 
ing  1891^  besides  a  considerable  number  of  steamers. 
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A3. 
IMPROVEMENT  OF  MOOSABEC  BAR,  MAINE. 

Moosabec  Bar  is  in  the  eastern  part  of  Moosabec  Beach,  near  Jones- 
port,  Me.    At  mean  low  stages  the  depth  was  less  than  o  feet,  and  at 
extreme  low  tides  the  depth  was  less  than  4  feet.    In  fogs,  which  are 
prevalent  on  this  part  of  the  coast,  navigation  was  rendered  dangerous 
by  the  tortuous  route  that  had  to  be  taken  to  keep  clear  of  the  ledges. 
A  survey,  ordered  in  the  river  and  harbor  act  of  March  3, 1879,  was 
made  by  Col.  George  Thom  and  a  project  of  improvement  suggested, 
tlie  estimated  cost  of  which  was  $28,000.    The  project  contemplated 
the  excavation  of  a  straight  channel,  running  nearly  east  and  west,  200 
feet  wide  and  14  feet  deep  at  mean  low  tide,  and  the  removal  of  a  sunken 
ledge  near  Steamboat  Buoy  to  15  feet.    In  1881,  after  an  appropriation 
iiad  been  made,  the  project  was  adopted,  but  the  estimated  cost  was 
increased  to  $35,000.    Subsequently,  in  1882,  the  project  was  amended, 
as  it  was  found  that  the  quantity  of  dredging  had  to  be  increased,  so 
that  the  cost  as  revised  was  estimated  at  $40,000.    Work  on  that  proj- 
ect was  continued  until  1888,  when  it  was  amended  so  as  to  provide 
for  a  channel  300  feet  wide  and  14  feet  deep,  the  removal  of  certain 
'edges  near  the  westerly  end  of  the  dredged  channel  to  a  depth  of  16 
foet^  and  the  construction  of  a  small  breakwater  to  check  cross  cur- 
i*exits.    The  estimated  cost  of  the  additional  work  was  $110,000  and 
tl*  at  for  the  entire  improvement  as  enlarged  $150,000.    This  latter  proj- 
fiot  is  the  one  now  in  process  of  execution. 

7he  following  appropriations  have  been  made: 

Aot;  of— 

March  3, 1881 $10,000 

AugOBt  2, 1882 10,000 

Jnly5,1884 10,000 

Angu8t5,1886 10,000 

AngUBt  11, 1888 15,000 

September  19, 1890 15,000 

July  13, 1892 ! 15,000 


85,000 

The  expenditures  to  June  30, 1892,  were  $60,418.77. 
At  the  latter  date  the  300-foot  channel  had  been  completed  to  the 
^U  projected  width  and  depth,  the  breakwater  had  been  built,  and  a 
Bo^aU  quantity  of  ledge  had  been  removed. 
"The  expenditures  during  the  past  year  amouiit  to  $374.88. 
Proposals  for  excavating  ledge  obstructing  Rie  western  approach  to 
^Q  channel  were  opened  December  3,  and  a  contract  was  made  Decern- 
^r  23, 1892,  with  Johnston  &  Townsend,  of  Somers  Point,  Kew  Jersey, 
^t  113.35  per  cubic  yard,  measured  in  place.    The  excavation  is  to  be 
^  the  depth  of  16  feet  at  mean  low  tide,  and  it  is  proposed  to  remove 
^at  1,000  cubic  ysurds  under  this  contract. 

Preparatory  work  was  commenced  in  May,  1893,  and  work  on  the 
I^ge  about  the  first  of  June.  At  the  close  of  the  year  the  work  was 
iiot  sufficiently  advanced  to  be  of  practical  benefit. 

The  improvement  is  in  the  collection  district  of  Machias,  Me.    The  nearest  light- 
house is  Moose  Peak.    The  nearest  port  of  entry  is  Macluas,  Me. 
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Ahstrarf  of  proposals  for  dredging  in  Narraguagus  Biver,  Maine,  Ooioher  S,  1892, 


No. 


1 
2 
3 
4 


Bidders. 


MoofTO  d&  Wright,  P9rtland,  M« 

Hamilton  &  i^wyer.  Cumberland  Connty,  Mo. 

Metropolitan  Dredging  Co.,  L^nn,  Maas 

National  Dredging  Co.,  Wilmiugton,  Del 


Price  per 
cubic  yard 
(60,000  cu- 
bic yards) 
measured 
in  scow. 


CtnU. 
30 
33 
27 


27i 
29} 


Amoimi. 


$18,000 
19,600 
16,500 
17,700 


All  bids  irejected  as  being  too  high. 

Abstract  of  proposals  for  dredging  in  Narraguagus  River,  Maine,  November  16,  189$. 


No. 


1 
2 
3 
4 


Bidders. 


Moore  &  Wright,  Portland,  Me 

Charles  H.  Souther,  Boston,  Mass 

Augustus  B.  Martin,  Boston,  Mass 

Metropolitan  Dredging  Co.,  Lynn,  Mass. 


Price  per 
cubic  yard 
(60,000  cu- 
bic yards) 
measured 
in  scow. 


Oent». 
274 
34 
35 
27 


Amount. 


$16,350 
20,400 
21.000 
16,200 


All  bids  rejected  as  being  too  high. 


COBfMERCIAL  STATISTICS. 


Coal 

iFish  and  salt 

Hides  and  leather . . 

Hay 

Hardnrare  and  iruu. 

Lumber 

Miscellaneous 

Stone  and  silica  . . . 


Beceipts  and  shipmenU, 


Articles. 


1890. 


Tons. 


750 


41,500 

22,250 

2,000 


Total 66,500 


1891. 


T<m». 
1,200 
1,582 
675 


200 

38,077 

4,725 

2,500 


48, 050 


i8n. 


Tons. 
2.000 


300 

l,.')O0 

30,000 

7,000 

4.500 


45,300 


There  arrived  daring  the  calendar  year  1892 :  Steamers,  coastwise,  tonnage,  155,000 : 
average  draft,  8  feet.  Sailing  vessels,  coastwise,  tonnage,  12,500 j  average  draft,  9 
feet  J  vessels  for  refuge  only,  250. 


As. 

BREAKWATER  FROM  MOUNT  DESERT  TO  PORCUPINE  ISLAND,  BAR  HAK- 

BOR,   MAINE. 

The  anchorage  in  front  of  the  town  of  Bar  Harbor,  Mount  Desert 
Island,  Maine,  as  well  as  the  wharves  at  which  steamers  make  their 
landings,  is  exposed  to  the  seas  from  southerly  and  southeasterly  direc- 
tions.    In  southerly  gales  the  anchorage  is  insecure  in  the  harbor 


i 
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proper,  and  the  landing  of  passengers  and  freight  at  the  wliarves  is  said 
to  be  diilicalt  at  such  times.  The  number  of  people  that  visit  Bar 
Harbor  in  the  summer  is  large,  but  the  amount  of  freight  delivered  and 
shipped  is  comparatively  small.  The  anchorage  is  used  chiefly  by 
yachts.  There  are  neither  factories  nor  quarrieson  thispartof  the  island, 
and  the  trade  is  chiefly  in  supplies  of  all  kinds  for  summer  visitors. 

The  original  project  was  the  construction  of  a  riprap  breakwater 
from  the  westerly  corner  of  Round  Porcupine  Island  to  Dry  Ledge, 
and  thence  in  a  direct  line  to  a  point  near  the  shore  of  Mount  Desert 
Island.  In  December,  1890,  it  was  proposed  to  slightly  change  the 
direction  of  the  part  of  the  breakwater  west  of  Dry  Ledge  so  that  the 
westerly  end  would  be  somewhat  farther  to  the  southward. 

In  January,  1893,  the  project  was  again  amended,  and  now  provides 
for  the  construction  of  a  breakwater  on  the  direct  line  first  proposed, 
but  somewhat  shorter,  terminating  at  a  distance  of  about  600  feet  fi'om 
the  low-water  line  on  Mount  Desert  Island,  the  structure  to  be  built  to 
the  level  of  mean  high  tide,  with  slopes  of  1  on  1,  and  a  width  of  20 
feet  on  top  throughout  its  entire  length.  This  construction  will,  it  is 
believed,  answer  all  needftd  requirements  at  this  locality,  and  at  a  total 
cost  not  much  more  than  one-half  that  of  the  project  of  1890. 

The  estimated  cost  of  the  project  as  it  now  stands  is  $420,200. 

The  following  appropriations  have  been  made: 

Byactof  Angustll,  1888 $50,000 

By  act  of  September  19, 1890 50,000 

By  act  of  July  13, 1892 50,000 

The  expenditures  to  June  30, 1892,  amounted  to  $34,205.37.  Up  to 
the  latter  date  the  entire  quantity  of  stone  placed  in  the  work  amounted 
to  30,473  tons,  all  of  which  had  been  deposited  in  that  part  between 
Porcupine  Island  and  Dry  Ledge.  The  condition  of  the  work  was  as 
follows: 

About  385  linear  feet  of  breakwater  had  been  built  up  to  high-water 
level  and  to  the  width  of  20  feet  on  top,  with  slopes  of  45  degrees  on 
each  face;  about  80  feet  more  had  been  raised  to  high-water  level  but 
not  to  the  full  width^  and  about  130  feet  more  was  about  7  feet  above 
low  water. 

The  expenditures  during  the  past  fiscal  year  were  $19,330.55,  making 
the  total  expenditures  under  the  project,  $53,535.92. 

At  the  date  of  my  last  annual  report  operations  were  about  to  be 
commenced  under  two  contracts,  one  with  George  M.  Neelon  for  com- 
pleting that  part  of  the  breakwater  between  Porcupine  Island  and  Dry 
Ledge,  the  other  with  William  S.  White  for  work  on  that  part  between 
Dry  Ledge  and  Mount  Desert  Island. 

The  contract  with  George  M.  Keelon  was  completed  December  7, 1892, 
the  contractor  dei)0siting  11,695  tons  of  stone  in  the  work  and  com- 
))leting  tiie  breakwater  from  Porcupine  Island  to  Dry  Ledge. 

Under  contract  with  William  8.  White  the  first  stone  was  delivered 
August  4, 1892^  though  the  contractor  had  been  for  some  time  at  work 
o]>ening  a  quarry  on  Porcupine  Island,  where  he  expected  to  procure 
nearly,  if  not  ^1^  the  stone  required  under  his  agreement. 

Up  U)  the  close  of  the  fiscal  year  9,921  tons  of  stone  had  been  de- 
X)osited  under  the  latter  contract  in  the  part  of  the  breakwater  west  of 
Dry  Ledge.  It  is  reported  by  masters  of  vessels  that  the  work  thus 
far  done  has  been  of  great  benefit  to  vessels  making  landings  at  Bar 
Harbor. 

Bar  Harbor  is  in  the  collection  district  of  Frencbman  Bay.    The  nearest  port  of 
entry  is  EUewortb.    The  nearest  light-Uonse  is  on  Egg  Rock^  3^  miles  distant. 
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Money  statement, 

July  1, 1892,  balance  unexpended $65,794.03 

Amount  appropriated  by  act  approved  July  13, 1892 SO,  000. 00 

115,794.63 
Jnne  30, 1893,  omonnt  expended  daring  fiscal  year 19,330.55 

Julyl,  1893,  balance  nnexpenaed 96,464.08 

July  1, 1893,  ontstandlAg  liabUities $636.05 

July  1, 1893,  amount  covered  by  uncompleted  contracts 46, 639. 50 

47,275.53 


July  1, 1893,  balance  avaOable 49,188.53 

'Amount  (estimated)  regnired  for  oompletion  of  existing  project 270, 200. 00 

ear  endUigJuneSO,  1895    50,000.00 
sections  2  of  river  and 


\t  can  be  profitably  expended  in  fiscal  y 
in  compliance  witb  requirements  of  i 


Amount  that 
Submitted 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1803. 


Ahiiract  of  contracti  for  comirueUon  of  hreakwaier  from  MaufU  De9erjk  to  PoretipiM 
l9land,  Maine,  in  force  during  fiical  year  ending  June  SO,  189S, 


Ko. 

Nome  and  address  of  oontnustor. 

I* 

Date  of 
oontraoi. 

BttVJect  of  contraet. 

Priee 

per 

ton  for 

stone. 

1 
*2 

William  S.  White,  Rockland,  Me 

George  Mortimer  Neelon,  Greens 
Landing,  Me. 

June  1, 1802 
June  8, 1882 

Breakwater  west  of  Dry  Ledge 

Breakwater  between  Porcupine  Isl- 
and and  Dr^'  Ledge. 

ILOS 
LSI 

*  Contract  completed. 


OOMMXRCIAI.  STATISTICS. 


It  is  reported  that  there  is  no  material  difference  between  the  oommeroial  8tat!stl< 
relating  to  Bar  Harbor  for  the  calendar  year  1892  and  those  for  last  year.    It  is  im- 
practi cable  to  obtain  details,  but  the  entire  tonnage  of  the  harbor  for  1892  is 
as  34,044  tons.    The  number  of  passengers  is  reported  as  115,561. 

Durlug  the  summer  season  the  locality  is  much  frequented  by  pleasure  craft. 


modification  of  approved   peojeot  for  breakwater  frobt 
mount  desert  to  porcupine  island,  maine. 

United  States  Engineer  Office, 

Portland^  Jtfc,  December  21^  1893. 

General  :  The  project  for  the  coDstruction  of  a  breakwater  from 
Mount  Desert  to  Porcupiue  Island,  Maine,  was  first  approved  January 
14, 1889.  The  location  adopted  was  a  straight  extension  westward  of 
tlie  part  to  be  built  between  Porcupine  Island  and  Dry  Ledge.  The 
width  on  top,  at  the  level  of  high  tide,  was  to  be  ^  feet,  with  side  slopes 
of  1  on  1  in  rear  and  1  on  1^  in  front.  The  estimated  cost,  exclusive  of 
a  superstructure  which  was  to  be  left  for  future  consideration,  was 
$497,840.  The  estimate  was  revised  in  the  annual  report  for  1889,  and 
is  there  given  as  $800,000,  including  the  superstructure, 

December  17, 1890,  the  project  was  modified,  the  location  being 
changed  by  swinging  the  westerly  end  of  that  part  west  of  Dry  Ledge 
around  to  the  southward,  making  it  somewhat  shorter,  the  width  on 
top  20  feet  instead  of  30,  and  the  slopes  both  inward  and  outward  to  1 
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on  1;  the  width  and  slopes  of  the  part  between  Porcupine  Island  and 
Dry  Ledge  remaining  as  first  approved.  The  estimated  cost  was  again 
revised  in  the  annual  report  for  1891,  and  is  there  given  as  $806,000, 
exclasive  of  superstructure. 

I  have  given  the  subject  of  this  breakwater  very  careful  considera- 
tion, and  am  of  the  opinion  that  one  answering  all  needful  requirements 
can  be  built  on  or  near  the  site  first  selected  for  less  money  than  it  can 
be  on  the  site  last  adopted. 

It  is  not  necessary,  for  instance,  that  the  breakwater  on  either  site 
should  be  so  long.  On  the  contrary,  an  opening  of  at  least  600  feet 
between  the  end  of  it  and  the  low- water  line  of  Mount  Desert  Island 
is  very  desirable.  An  opening  of  less  width  would  make  the  passage 
dangerous.  Unless  a  good  wide  opening  be  left  it  were  better  to  close 
it  altogether  by  extending  the  structure  to  Mount  Desert  Island. 

The  exposure  of  the  breakwater  on  either  site  is  practically  the 
same.  Hence  the  same  cross  section  would  be  required.  The  break- 
water would  not  in  one  case  require  flatter  slopes  and  greater  width 
bhan  in  the  other.  To  make  a  fair  comparison  as  to  cost  the  same 
5ross  section  should,  therefore,  be  adopted. 

By  leaving  a  passage  of  IKK)  feet  between  the  end  of  the  structure 
uid  the  low- water  line  on  Mount  Desert  Island  the  length  of  the  break- 
water on  the  old  site  will  be  50  feet  less  than  that  on  the  new,  and  as 
;he  depth  of  water  is  on  an  average  6  feet  less,  the  amount  of  material 
n  the  first  will  be  less  than  that  in  the  second. 

The  estimate  of  quantities  and  cost  on  the  two  sites  is  as  follows: 

rint  site,  882,000  tons  of  stone,  at  $1.10 $420,200 

Second  site,  489,600  tons  of  stone,  at  $1.10 538,450 

The  cost  of  the  part  between  Porcupine  Island  and  Dry  Ledge  is 
ncluded  in  both  the  above  estimates. 

It  is  believed  that  slopes  of  1  on  1  will  not  permanently  stafid,  but 
i«  the  exposure  is  not  great  it  is  probable  that  the  structure  may  stand 
m  steeper  slopes  than  are  ordinarily  given  to  a  breakwater.  By  build- 
Jig  it  with  slopes  of  1  on  1,  those  which  it  will  naturally  take  under 
iihe  action  of  the  waves  will  be  determined  experimentally.  When 
chis  shall  have  been  done  the  final  slopes  can  be  made. 

I  have,  therefore,  to  recommend  that  the  project  be  modified  as  fol- 
lows: 

1.  That  the  portion  of  it  lying  between  Porcupine  Island  and  Dry 
Ledge  be  built  to  the  height  of  mean  high  tide,  of  rough  quarry  grout, 
with  slopes  of  1  on  1,  and  a  width  of  20  feet  on  top. 

2.  That  the  extension  westward  from  Dry  Ledge  be  in  a  direct  pro- 
longation of  the  part  now  built  between  Porcupine  Island  and  Dry 
Ledge;  that  the  breakwater  be  built  of  rough  quarry  grout,  loosely 
thrown  in,  and  terminate  at  a  distance  of  600  feet  from  the  low-water 
line  on  Mount  Desert  Island;  that  the  structure  be  built  to  the  level 
3f  mean  high  tide,  and  have  a  width  of  20  feet  on  top,  with  side  slopes 
)f  1  onl. 

There  has  only  been  2,475  tons  of  stone  delivered  thus  far  ig^tlie  ex- 
[«n8ion  west  of  Dry  Ledge,  most  of  which  will  be  wasted  if  the  project 
36  modified.  The  part  l^tween  Dry  Ledge  and  Porcui)ine  Island  has 
3een  built  to  a  width  of  20  feet  at  mean  high-tide  level,  with  slopes  of 
L  on  1,  and  with  the  exception  of  a  few  tons  to  fill  out  in  places  it  may 
>e  regarded  as  practically  finished  if  the  modification  now  suggested 
>e  approved. 

I  inclose  a  blue  print,*  in  a  separate  roll,  with  the  position  of  the 

*  Not  printed. 
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breakwater  indicated  thereon,  for  both  sites.    The  soundings  are  those 
taken  by  Mr.  A.  C.  Both,  assistant  engineer. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieutenant'Colonelj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

TJ.  S.  Arimy, 
December  24^  1892. 

Eespectfnlly  referred  to  the  Board  of  Engineers,  New  York  City,  fo^ 
consideration  and  report. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineeri. 

[Second  indorsement.] 

The  BoiiRD  of  Engineers, 
New  York  City,  December  30^  1892. 

Respectfully  returned  to  the  Chief  of  Engineers. 
After  careful  consideration  of  these  papers  and  other  papers  relating 
thereto  contained  in  the  printed  reports  of  the  Chief  of  Engineers  fc 
1887  and  1891,  the  Board  recommends  that  the  modification  in  the  a] 
proved  project  suggested  by  Col.  Hains  be  approved,  for  econofnic^^ 
reasons. 
For  the  Board: 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Oen.j  U.  8.  A., 

President  of  the  Board, 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  5, 1893. 

Respectfully  submitted  to  the  Secretary  of  War. 

Lieut.  Col.  Hains,  the  officer  in  charge  of  the  work,  recommends  c^^* 
tain  modifications  of  the  approved  project  for  the  breakwater  fro/w 
Mount  Desert  to  Porcupine  Island,  Maine,  shown  on  the  accompanying 
blue  print. 

Inviting  attention  to  the  indorsement  hereon  by  the  Board  of  En- 
gineers, it  is  recommended  that  the  modifications  within  proposed  by 
Lieut.  Col.  Hains  be  approved. 

Previous  papers  showing  former  action  of  the  Secretary  of  War  ui>on 
projects  for  this  work  are  herewith. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[Fourth  indorsemeut-l 

War  Department,  January  4, 1893. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War: 

John  Tweedale, 

Chief  Clerk. 
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A  6. 
IMPROVEMENT  OF  BAGADUCE  RIVER,  MAINE. 

)  Bagaduce  is  a  small  stream  that  empties  into  Penobscot  Bay  at 
ae,  Me.  The  upper  part  of  the  river  divides  into  two  branches, 
irlled  Northern  Bay  and  the  other  South  Bay. 
•them  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of  water  of  about 
Tes  in  area,  the  bottom  of  which  lor  the  greater  part  is  bare  at  low 
There  is  a  narrow  channel  that  runs  from  Bridges  Point  to  Bow- 
Wharf,  which  has  a  depth  of  less  tban  2  feet  and  is  obstructed 
Igesnear  Winslows  Island.  The  South  Bay  is  obstructed  by  ledges 
insons  Narrows. 

project  for  the  improvement  of  the  Northern  Bay  was  adopted  in 
which  has  for  its  object  the  securing  of  a  channel  100  feet  wide 
\  feet  deep  at  mean  low  tide  from  Bridges  Point  to  Bowdens 
f,  at  an  estimated  cost  of  $45,000. 

s  also  intended  to  remove  a  small  quantity  of  rock  obstructing  the 
L  Bay  at  Johnsons  Narrows,  at  an  estimated  cost  of  $1,875. 
i  mean  range  of  tides  is  about  9.5  feet. 
)  following  appropriations  have  been  made: 

of  AoguBtll,  1888 $3,000 

of  September  19, 1890 4,000 

of  July  13, 1892 5,000 

)  expenditures  to  the  close  of  the  fiscal  ycjir  ending  June  30, 1892, 
ttted  to  $100,  which  were  for  preparation  of  plans,  etc.  No  work 
een  done,  the  amount  available  at  that  date  not  being  sufficient 
^mplish  enough  to  be  of  any  material  benefit. 
J  expenditures  during  the  year  ending  June  30, 1893,  were  $119.72, 
ig  the  total  expenditures  $219.72. 

ontract  was  made  January  10, 1893,  with  Edgar  P.  Lovering,  of 
n,  Mass.,  for  dredging  a  channel  6  feet  deep  at  mean  low  tide,  and 
t  wide,  from  Bridges  Point  to  Bowdens  Wharf,  removing  all  ma- 
except  ledge,  the  work  to  be  done  during  the  present  season ;  the 
ict  prices  are  25  centB  per  cubic  yard  for  dredging,  and  $3  per  ton 
moving  bowlders  weighing  not  less  than  250  pounds  each. 

improvement  is  in  the  collection  district  of  Castine.  The  nearest  port  of 
18  Castine,  at  the  month  of  the  river.    The  nearest  light-house  is  at  Dice 

Money  statement. 

,  1892,  balance  unexpended $6,900.00 

it  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

11, 900. 00 
0,  1893,  amount  expended  during  fiscal  year 119. 72 

,  1893,  balance  unexpended 11, 780. 28 

,  1893,amount  covered  by  uncompleted  contracts 10, 500. 00 

1893,  balance  avaUable 1,280.28 

unt  (estimated)  required  for  completion  of  existing  project 34. 875. 00 

unt  that  can  beprofitably  expended  in  fiscal  year  ending  J  une  30, 1895    25, 000. 00 
nitted  in  compliance  with  requirements  of  sections  2  of  river  and 
rbor  acta  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 
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Abstract  of  proposals  for  eocoavating  a  channel  in  Bagaduce  Biver,  Maine^  October 

S,  1892, 


No. 


1 
2 


Bidders. 


Hoore  &  Wright,  Portland,  Me 

Thomas  Symouds,  Leominster,  Mass 


Price  per 
cubic  yard 
(3,000  cnbic 
yards)  sito. 


$10.00 
6.00 


Amount. 


$30,000 
18,000 


All  bids  rejected  as  being  too  high. 
Abstract  of  proposals  for  dredging  in  Bagaduce  Biver,  Maine,  December  2B,  189$, 


No. 


1 

2 
3 


Bidders. 


Moore  &  Wright,  Portland,  Me 

Kobert  Hamilton,  Chebeagae,  Me 

Edgar  P.  Lovering,  South  Boston,  Mass. 


Mud,  etc.  (50,000 
cubic  yards). 


Price. 


Gsnte. 
37 
40 
25 


Amount. 


$18,500.00 
24,600.00 
12,500.00 


Bowlden, 

price  per 

ton. 


15.  M 
7. 
I. 


Contract  made  with  Edgar  P.  Lovering,  January  10, 1893. 


COMMERCIAL  STATISTICS. 


Beoeipts  and  shiptnents. 


Articles. 


Bricks 

Coal 

Cotton 

Farm  produce 

Fish 

Grain 

General  merchaudise 

lee 

Lumber . 

Lime,  cement,  etc 

Wood 


Total 


Tons. 

e,ooe 

2,200 
150 
260 
150 

8,000 

15,300 

150 

2.800 
300 

8,000 


41,800 


1881 


font, 

7. 

2, 
1 


17,00^5f 


».60^ 
5.40<' 


48,100 


'Most  of  the  above  is  landed  and  shipped  from  Castine,  at  the  mouth  of  the  river. 


Ay. 
IMPROVEMENT  OF  PENOBSCOT  RIVER,  MAINE. 

A  survey  of  the  Penobscot  River  was  made  in  1867  under  the  pro- 
visions of  the  act  of  Congress  approved  June  23, 1866.  The  navigation 
at  that  time  was  obstructed  by  rocks,  ledges,  and  mill  waste,  giving  at 
mean  low  tide  only  about  8  feet  of  water  and  a  narrow,  tortuous,  and 
uncertain  channel.  At  Bangor  the  depth  was  only  about  6  feet  at 
lowest  stages,  while  numerous  rocks  and  ledges  made  navigation  danger- 
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Col.  Tlioiu,  under  whose  dire(!tioii  tho  survey  was  made,  submit- 
ted au  estunate  for  two  projects  of  improvement,  one  giving  a  channel 
150  feet  wide  and  12  feet  deep  at  extreme  low  tide,  up  aa  far  as  Bangor, 
at  au  estimated  cost  of  9125,000,  and  another  with  a  depth  of  18  feet  iit 
extreme  low  tide,  at  au  estimated  cost  of  $665,000. 

The  improvement  of  navigntiou  was  not  undertaken,  however,  until 
1370,  when  the  first  appropriation  was  made  under  the  river  and  harbor 
act  of  that  year.    Work  on  the  12 -foot  project  was  then  systematically 
niiderlaken  and  was  continued  until  1880,  under  the  several  appropria- 
tions made  by  Congress.    The  original  project  was  amendeil  several 
time«  during  this  period.    This  was  rendered  necessary  by  the  diK- 
twery  of  shoals  where  before  they  were  not  known  to  exist,  and  by 
Work  being  ordered  by  Congress  which  was  not  included  in  the  original 
wtimates.     In  1870  the  project  was  amended,  ho  i»h  to  provitie  tor  a 
■Iqith  of  11  feet  at  extreme  low  tide,  aiid  as  thus  ameadecl,  It  was  com- 
l<Jetedin  1880.    The  expenditures  up  to  tliattimeamounted  to  $108,0(111, 
And  had  resulted  in  straightening,  deepening,  and  widening  the  channel 
tbrongh  the  several  shoals  and  bars  at  Bangor  and  for  a  distance  ot 
a'Jont  3J  miles  downstreani,  giving  it  a  width  of  200  feet  and  a  depth 
••f  not  less  than  11  feet  at  estrenie  low  water,  or  14  feet  at  mean  low 
I'tAges;  also  in  breaking  up  and  removing  all  the  sunken  ledges  and 
(►owiders  in  the  harbor  of  Bangor,  some  outside  the  main  channel,  down 
to   the  level  of  the  genei*al  bed  of  the  river,  mcluding  Independence 
fto<'k,  Gulliver's  Bock,  ledge  near  the  steamboat  wharf,  and  those  near 
Oolc?a  Wharf,  Green's  Pier  Ledge,  and  a  ledge  onlside  of  it,  the  ledges 
""d  bowlders  in  front  of  the  wharves  at  High  Mead,  and  also  the  re- 
moval of  the  shoal  at  Buckspfirt,  known  as  the  Middle  Ground,  on 
'*'l>ich  there  had  formerly  been  only  4  feet  of  water  at  mean  low  tide, 

No  further  work  was  done  in  the  Penobscot  liiver  until  1883,  when 
'\  new  survey  was  made  by  Col.  Blunt,  under  the  provisions  of  the 
'■'ver  and  harbor  act  of  1882.     Col.  Blunt  reported  that  the  improve- 
merits  made  were  satisfactory,  as  far  as  they  went,  but  the  increasing 
•^nimerce  of  Bangor  demanded  additional  fitcilitiea.     He  submitted  a 
Pi^oject  for  widening  the  channel  at  Bangor  100  feet,  making  it  300  feet 
*>de,  and  for  widening,  straightening,  and  deepening  the  river  near 
^^iRbys  Narrows  at  an  estimated  cost  of  875,000.    A  project  for  this 
••uprovement  was  adopted  in  1884  and  work  on  it  begun.     While  it  was 
'H  progress  the  river  and  harbor  act  of  1886  called  tor  another  survey 
"f  the  Penobscot  River  from  Bangor  to  Bucksport  Narrows.    This  sur- 
vey was  made  in  1887,  under  the  direction  of  Lieut.  Col.  Jared  A.  Smith, 
*  ho  submitted  a  project  January  11, 1888,  for  improving  the  river  from 
^Viiiterport  to  Bucksport,  at  an   estiniiited  cost  of   $365,000.    The 
pmjbct  contemplated  the  securing  of  22  feet  at  mean  low  tide  between 
BrickBijort  and  Winterport,  by  means  of  contraction  works  assisted  by 
'Iredging,    The  estimated  cost  of  the  two  projects  combined  was  thus 
made  *44t),(HW,  of  which  $85,000  had  already,  in  1888,  been  appropri- 
ated.   The  act  of  September  19.  1890,  appropriated  f2.'),000  and  pro- 
vided for  dredging  near  Stems  Mill.    This  was  no  part  of  any  of  the 
projects  submitted,  hutwas  ordered  by  Congress. 

In  the  river  and  harbor  act  of  September  19, 1 890,  Congress  directed 

still  another  survey  to  be  made  of  the  Penobscot  River,  Maine.    This 

was  done  by  Lieut.  Ool,  Jared  A.  Smith,  Corps  of  Knginecra,  and  a 

irt  was  submitted  which  was  published  as  House  Ex.  Doc,  No.  37, 

(y-seeond  Congi'ess,  first  session.  The  works  of  improvement  siig- 
ed  in  this  report  are  to  still  further  widen  the  channel  at  Bangor 
he  Brewer  side  60  feet,  making  it  360  feet  wide,  keeping  the  same 
Ji  aa  before;  to  deepen  the  river  between  Winterport  and  Bucks- 
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pott  by  the  eonstraction  of  jetties  to  22  feet  at  mean  low  tide,  aud  neu 
OroHbyB  2?aiTowB  to  12  feet  oy  the  same  means.  Tbe  estimated  ooatctf 
this  last  project  is  $202,000. 

The  general  project  under  which  the  improTement  of  the  FeDobsoot 
Biver  is  now  being  carried  on  may  be  stated  as  follows: 

To  widen  tbe  channel  at  Bangor  to  360  feet  and  a  depth  of  11  feet  at 
extreme  low  water;  to  widen,  straighten,  and  deepen  Ute  channel  new 
Crosbys  Narrows  and  near  Stems  Mill  to  a  depth  of  12  feet  at  extreoM 
low  tide,  and  to  secure  a  channel  depth  of  22  feet  at  mean  low  tide  be- 
tween Bncksport  aud  Winterport,  the  estimated  cost  of  tbe  entire  voA 
being  $440,000,  of  which  $150,000  has  been  already  appropriated. 

This  estimate  includes  the  cost  of  jetties  at  Frankfort  Flats  and  Hif^ 
Head  in  order  to  contract  the  waterway  should  such  contraction  bt 
necessary.  It  is  thoaght,  however,  that  as  the  deposit  of  sawdust  and 
mill-waste  into  the  river  has,  in  a  large  measure,  been  stopped,  and 
as  the  channels  at  these  places  were  obstructed  chiefly  by  this  mate- 
rial, the  contraction  works  may  not  be  necessary.  The  obaoDel  at 
Frankfort  Flats  was  dredged  in  1S90  to  22  feet,  and  while  it  basin 
some  places  filled  in,  there  is  still  an  available  cbaonel  of  that  depth 
throagh  it.  Tbe  channel  at  High  Head  has  deepened  trom  natiuil 
causes,  so  that  the  available  depth  through  it  at  the  time  of  tbe  hiBt 
examination,  about  a  year  ago,  had  increased  to  about  21  feet  Undtr 
tbe  circumstances  it  does  not  seem  advisable  to  constnict  any  ctHitnw- 
tion  works,  certainly  not  until  it  is  definitely  ascertained  that  nA 
works  are  necessary. 

Further  examioations  will  be  made  of  these  ohannds. 

For  tbe  present  no  additioofd  appropriation  is  recommended  for  tk> 
Penobscot  River. 

The  following  appropriations  have  been  made  for  the  Penobaeot 
Biver : 

March  2,  1829  (for  BiirTey) »»« 

Jnly  11,  1870  (at  Bangor  and  below) 15,0» 

MarnhS,  1871  (at  Bangor  and  below) 50,OW      _ 

JnnelO,  1872 : iO.Ctf      I 

March  3,  1873 ai.oW      I 

June  23,  1874 '^-^^      \ 

March  3,  1875  ($10,000  to  be  expuiideil  at  or  near  Bnckapovt  S^ittows)  ^> '^SJ,      1 

AngiiHt  H,  1876  ($4,000  to  be  expcuded  at  or  near  Bncksport  Narrows) Itl,  O*"      1 

Jnne  18, 1878  ($2,500  or  ho  mnch  thereof  as  neceasarj  to  be  expended  at  or  ^_, 

neiir  Bncksport  Narrows) ^^S^ 

March  3,  1879 6,Oj"; 

July  5, 1884  (for  Bangor  Harbor  and  Penobscot  Biver) 30, 0""" 

Aof^nxt  5, 1886  (for  widening  channel  at  Bangor  and  reniuviug  obstiiictions  ^-. 

near  Ciosby a  Narrows) 16,  t^** 

Aii^LiBt  11, 1888  ($20,000  to  bo  exnendod  between  Bangor  and  Crosbys  Xnr-  ^ 

rows,  and  $30,000  between  Bu ci sport  nnd  \VintjT|io[-l.) 60,  C*''^ 

September   19,  1890  (fur   continuing  improvement  anil  for  dredicine  near  ^ 

Stem's  Mill 36,^K 

Jnly  13,  1892 iO.C^"' 

848,^ 

Tlie  expenditures  under  the  various  projects  up  to  the  close  of  t^^' 
fiscal  year  ending  June  30, 1892,  amounted  to  $284,332.87. 

The  results  accomplished  were  the  widening  and  deepening  of  t-*^* 
(rhniinel  at  Baiig(»r  from  a  dejitli  of  0  feet  at  extreme  low  tide  to  11  fe^^ 
for  a  width  of  300  feet:  the  removal  of  rocks,  ledges,  and  other  obstrc**' 
tions;  the  removal  of  the  shoal  i»ear  Bucksport,  and  a  general  increa-** 
in  depth  and  width  of  channels  &om  tbe  mouth  up  to  Baogor. 
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Fbe  expenditares'during  the  last  fiscal  year  were  $18,177.58,  making 
)  total  expenditores  for  the  work,  $302,510.45. 
^t  the  date  of  my  last  Annual  Beport  a  contract  was  in  progress  for 
^ging  shoals  at  and  near  Stern's  Mill.  Dredging  was  continued 
til  November  15, 1892,  when  the  contract  was  completed.  The  entire 
antity  of  material  removed  was  61,460  cubic  yards,  scow  measure- 
mt,  of  which  about  12,000  cubic  yards  were  dredged  during  the  fiscal 
*r  1898.  The  contract  price  was  26^  cents  per  cubic  yard.  The  nia- 
lal  was  difficult  to  handle,  consisting  almost  ontirely  of  slabs  and 
gings,  or  sawmill  waste. 

Exposals  for  dredging  were  opened  November  16,  1892,  but,  the 
ices  being  high,  all  the  bids  were  rejected.  The  work  was  readver- 
ed,  and  a  contract  was  made  February  2, 1893,  with  Martin  V.  B. 
)wer,  at  32  cents  per  cubic  yard,  scow  measurement.  Under  this 
Qtract  it  is  proposed  to  widen  the  channel  at  Bangor  60  feet,  to  tlie 
pth  of  11  feet  at  extreme  low  water,  completing  the  channel  to  the 
U  projected  width.  Work  was  commenced  at  the  upper  end  of  the 
annel  on  the  7th  of  June,  1893,  and  by  tbe  close  of  the  month  about 
(XX)  cubic  yards  of  material  had  been  dredged. 

Bangor,  at  the  head  of  navigation,  is  a  port  of  entry. 

Money  statement 

Illy  ly  1892,  balance  unexpended $23,967.13 

moimt  appropriated  by  act  approved  July  13,  1892 40, 000. 00 

63, 967. 13 
i]ie90,1893,  amount  expended  during  fiscal  year 18,177.58 

ily  1, 1893,  balance  unexpended 45,789.55 

ilyl,  1893,  outetanding  liabilities $300.00 

ily  1, 1893,  amount  covered  by  uncompleted  contracts 14, 720. 00 

15,020.00 

Ily  1,1893,  balance  available 30,769.56 

Amonnt  (estimated)  required  for  completion  of  existing  project 290, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


^hiraci  of  proposals  for  dredging  in  Penobscot  Biver,  Maine,  Novemler  16  f  1892, 


Bidders. 


jMfoore  &  Wright,  Portland,  Me 

V^Im  H.  Soather,  Boeton,  Haas 

Ancnitas  B.  Martin,  Boaton,  Masa 

-^CewopoUtanDredguig  Company,  Lynn,  Maes 


Price  per 

cnbio  yard 

(46,000 

onbic 

Amount. 

yards) 

measured 

in  scow. 

Cents. 

48 

$22,080 

40 

22,540 

52 

23,920 

44 

20,240 

^  bids  rejected  as  being  too  high. 
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Aiitraet  of  propotaJt  for  dredgiitg  In  Fmohteot  River,  Matne,  Jmuutni  MX,  ISSS. 


Ho. 

Bidden. 

iBMWW. 

Anooi 

Omtt. 
31 

Alternative  bids  for  hire  of  dredging  plant  to  do  this  work  vera  invit«d  ftt  Iba 
■lune  time,  lint  none  were  received. 
Contract  made  with  Hutin  T.  B.  Howei,  Febrouy  2, 1883. 


No 

Date  or  son. 

SvldottofaBtnM. 

m 

•1 

AndTsv  K.  Btooe.  Boatm.  Hiw. . . 
Martin  V,  B.  Mower,  Lr™,  M»..  . 

^X^iiS 

Dradrlnt  Bbod  iwar  SImw  urn. . 
DndclDS  etuunud  Id  Buifcr  Hh- 
bor. 

'f 

■  Contnot  oompleted. 
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Artfcliw. 

IBM. 

ini. 

un 

Tmi. 

Tent. 

MM 

■"» 

11.  TOO 

HT.ano 
n.iso 

3s.»ra 

S.MO 

us.ow 

9.3U 

tu.ow 

235,51! 

5S,7M 

J:!: 

i.3M.ue 

Ml.  790 

w« 
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Number  ofveBseU  arriving  in  calendar  year  1892, 


Steamen,  finrdipi,  dnwing  10  feet  or  more 

Sailing  ▼caeeJa,  foretoi,  dwtwipg  10  feet  or  more 

Steamers,  coastwiae,  arawing  lO^feet  or  more 

Steamers,  ooaatwne,  drawing  less  tlian  10  feet 

Sailing  Teeeels,  ooaatwlfle,  drawing  leaa  tlian  10  feet 
Sailing  Teaaela,  ooaatwiae,  drawing  10  feet  or  more. . 
Bargee,  ooaatwise,  drawing  10  feet  or  more 


No. 


Tonnage. 


2 

2.270 

13 

3.663 

785 

289, 592 

wn 

7.922 

1.060 

106,000 

876 

264,473 

54 

16,200 

A  8. 

mPBOVEMENT  OF  BELFAST  HARBOR,  MAINL„ 

Before  the  improvement  was  begun  the  harbor  was  not  deep  enough 
to  accommodate  the  steamers  and  otiier  vessels  that  visited  the  port. 

Kear  Lane's  Wharf  there  was  a  shoal  on  which  the  depth  was  only 
about  4  feet  at  mean  low  tide,  but  it  deex>ened  toward  the  mouth  of 
the  harbor. 

A  survey  was  made  of  the  harbor  in  1875  and  a  rejwrt  submitted. 
As  a  result  of  the  survey  it  was  ascertained  that  to  so  improve  the 
harbor  as  to  afford  a  safe  anchorage  for  shipping  in  aU  storms,  and 
have  a  suitable  depth  for  the  several  steamers  and  other  vessels  that 
touch  and  lie  there  in  all  stages  of  the  tide,  would  require  the  removal 
of  certain  shoals  and  the  construction  of  a  breakwater  or  breakwaters 
at  the  entrance  to  the  harbor.  The  estimated  cost  was  $347,000.  The 
dredging  alone  was  estimated  to  cost  $35,000.  The  latter  was,  in  1876, 
the  project  adopted.  The  construction  of  the  breakwaters  was  aban- 
doned. 

The  project  contemplated  dredging  the  lower  part  of  the  shoal 
to  12  feet  at  low  tide  between  the  channel  and  the  wharf  line  as  far  up 
as  the  wharf  of  the  Boston  and  Bangor  line  of  steamers,  and  from 
thence  between  the  channel  and  the  wharf  line  up  to  near  Lane's  Wharf 
to  10  feet  at  low  tidie.  That  project  was  comx>leted  in  1879,  at  a  cost 
of  $22,000. 

A  new  survey  or  examination  of  the  harbor  was  ordered  in  the  river 
and  harbor  act  of  August  11, 1888.  .  Tbis  was  made,  and  a  new  project 
adopted  in  1890.  The  new  project  proposes  to  dredge  a  channel  from 
the  deep  water  at  the  entrance  to  the  upper  harbor  250  to  300  feet 
wide  and  15  feet  deep  at  mean  low  tide;  to  dredge  an  area  8  feet  deep 
on  the  north  side  of  the  harbor,  so  that  vessels  of  that  draft  can  reach 
the  wharf  in  front  of  Pierce's  ice  house  and  mills  at  low  tide;  to  dredge 
an  area  on  the  south  side  of  the  channel  to  a  depth  of  13  feet  at  mean 
low  tide,  to  accommodate  vessels  touching  at  the  Boston  and  Bangor 
Steamboat  Company's  Wharf  The  estimated  cost  of  the  new  project 
is  $52,000. 

The  following  appropriations  have  been  made: 

Act  of— 

Aagntt  14, 1876 $5,000 

JQ1I6  18.1878 12,000 

March  3, 1879 5,000 

June  14, 1880 3,000 

September  19, 1890 10,000 

JliJy  13,  1892 u^.  10,000 

Total 45,000 
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The  total  expenditures  on  Belfast  Harbor  up  to  Jane  30, 1892,  were 
(35,000.  At  the  latter  date  the  8-foot  dredging  contemplated  by  the 
project  had  been  completed,  leaving  the  13-foot  and  15-foot  dredging 
yet  to  be  done. 

The  expenditures  daring  the  last  fiscal  year  were  $26.05. 

ProposaJs  for  dredging  the  channel  of  entrance  to  a  depth  of  15  feet 
at  mean  low  tide  were  opened  October  3, 1892;  and  a  contract  was 
made,  October  26,  1892,  with  Hamilton  &  Sawyer,  of  Gfaetteagne,  Me., 
at  23  cents  per  cnbic  yard,  scow  measnrement.  Work  was  commenced 
on  the  lower  end  of  the  channel  Jnne  6, 1893,  and  by  the  close  of  the 
fiscal  year  about  28,000  cubic  yards  had  been  dredged. 

Belftet  is  in  the  oolleotlou  diitriot  of  Belfast.  The  neai«st  light-houBe  ia  Die* 
Head,  near  Caatiiw. 

Money  statement. 

Amount  ajoiaopTlated  b;  act  approred  July  13,1893 tlO,000:(ID 

June  SC^  1893,  amcnint  expended  anring  fiscal  year 96.  IV 

Jnly  1, 1898,  balaDoe  aaexpended 9,913.SB 

jQl;l,189^onteUDdinKUabilitiee laoaOO 

Jnw  1, 1898,  amvnnt  covered  by  uncompleted  contracts 9, 900. 00 

»,m.m 

Jidjl,lS93,balan«eaT^lable ET3.9& 

{Amount  ^estimated)  reqniiedfbr  oomplotion  of  exiatino' piojeot M.OQO.OC^ 
Amonnt  toat  can  be  profitably  eipendedin  flioal  year  ea&iK  Jtrne  30,1^    32, 000.0^3 
Submitted  in  eomplianoe  with  requirements  of  seotiona  2  of  river  and 
haibol  acta  of  1866  and  1667,  and  of  sundry  oivU  aot  of  March  3, 1893. 


AtthMt  Of  yropowl.  for  iredeing  «( BeV^t  Earlor,  JToIm,  tMobw  S,  ISM. 

Ho. 

BUdi*. 

Frteapw 

a.?. 

34 

COMHBRCIAI.   STATISTICS. 

BeceipU  and  lAipnMiid. 


ArtiolM. 

,»,. 

i«n. 

!:| 

JS^OOO 

'sao 

■^fs 

M 

^===:::^^=^^^^:^^^^^:^:-^^^:^^^^^^^^^:^^^ 

i&:::::::::-::::::::;;;::::;:::::::::;::::::::::::;;::::::::::::::::::::::;- 

71,  OM 

.»-. 
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A  9. 
IBfPROVEMENT  OF  HARBOR  AT  CAMDEN,  ME. 

L  survey  was  made  of  Camden  Harbor  in  1872  with  a  view  to  the 
>rovement  of  its  navigation,  which  prior  to  that  time  had  been 
itracted  by  the  shoalness  of  the  water  over  nearly  all  of  its  area, 
re  being  less  than  12  inches  depth  over  the  most  of  it. 
.Tie  first  project  was  for  regulating  the  entrance,  by  dredging, 
ween  the  two  principal  s|ieamboat  wharves,  which  were  located  on 
>osite  sides  of  the  entrance;  dredging  a  channel  about  1,500  feet 
g,  100  feet  wide,  and  7  feet  deep  at  mean  low  tide  from  the  entrance 
to  the  head  of  the  wharves  on  the  easterly  side  of  the  harbor,  and  a 
.nnel  1,400  feet  long,  of  the  same  width  and  depth,  extending  up  to 

head  of  the  wharves  on  the  westerly  side  of  the  harbor.  The  total 
avation  required  was  about  90,000  cubic  yards  and  the  estimated 
t  $33,000.  The  total  amount  actually  expended  on  the  project  was 
',000,  and  with  the  expenditure  of  this  amount  the  project  was  com- 
bed in  1876. 

n  the  harbor  and  river  act  of  1886  a  new  survey  of  Camden  Harbor 
\  ordered.  This  was  made  in  1887,  and  a  project  submitted  for  fiir- 
r  improvement  of  the  harbor.  The  dredged  channels  which  had 
n  made  under  prior  appropriations,  though  they  had  not  filled  up  to 
'  appreciable  extent,  were  not  deep  and  wide  enough  to  accommo- 
e  the  increasing  commerce.  •  The  new  project  contemplates:  (1)  The 
dging  of  an  area  at  the  entrance  to  the  harbor,  and  near  the  Boston 
lamboat  Wharf,  to  a  depth  of  12  feet  at  mean  low  tide;  (2)  the 
!dging  of  an  area  at  the  entrance,  so  as  to  afford  more  easy  access  to 

har^r,  to  a  depth  of  10  feet  at  mean  low  tide;  (3)  the  dredging  of 
hannel  along  the  wharf  line  on  the  west  side  of  tlie  harbor  as  far  up 
Aldens  Wharf  to  a  depth  of  10  feet,  and  from  thence  up  to  the 
ehor  Factory  and  to  Derow's  shipyard  to  a  depth  of  5  feet  at  mean 

water;  (4)  the  dredging  of  a  channel  on  the  east  side  nearly  up  to 
ieys  Wharf  to  a  depth  of  10  feet,  and  from  thence  up  to  Dailey's 
>yard  to  a  depth  of  5  feet  at  mean  low  tide.  These  channels  to  be 
nt  50  feet  wide  at  the  upper  end,  where  the  depth  is  to  be  5  feet, 

about  100  feet  wide  where  the  dejith  is  to  be  10  feet, 
he  removal  of  the  middle  ground — that  is,  the  space  between  the 

channels — though  desirable,  was  not  regarded  as  an  essential  part 
be  project,  and  was  not  to  be  undertaken  until  the  other  parts  had 
Q  completed.    Subsequently  its  removal  was  included  in  the  project, 
he  estimated  cost  of  the  entire  work  was  $60,000. 
he  following  appropriations  have  been  made: 

^f— 

March  3, 1873 $10,000 

June  23, 1874 10,000 

Angust  11,  1888 5,000 

September  19,1890 6,000 

July  13, 1892 12,000 

Total 43,000 

he  expenditure  of  the  first  two  appropriations  resulted  in  giving  a 
d  entnince  to  the  harbor,  and  two  channels,  one  on  each  side  along 
lines  of  wharves,  not  less  than  6  feet  deep  at  mean  low  tide, 
he  total  expenditures  up  to  the  close  of  the  fiscal  year  ending  June 
1802,  inclusive  of  both  projects,  amounted  to  $31,000.  As  a  result 
western  channel  bad  been  dredged  to  a  depth  of  10  feet  at  mean 
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low  tide  tbrougliout  its  entire  length,  including  the  approach,  the  latter 
to  a  width  of  125  feet  and  the  channel  itself  to  a  width  of  100  feet. 

The  expenditures  during  the  last  fiscal  year  were  $41.93.  No  work 
was  in  progress. 

Proposals  for  dredging  were  opened  October  3, 1892,  but  the  prices 
being  considered  high,  all  bids  were  rejected,  and  the  work  was  rea<l- 
vertised.  Bids  were  opened  again  November  16, 1892,  and  a  contract 
was  made  December  17, 1892,  with  Hamilton  &  Sawyer,  of  Chebeague, 
Me.,  at  25f  cents  per  cubic  yard,  scow  measurement.    The  work  is  to 

be  commenced  October  1,  1893. 

« 

Camden  is  in  the  collection  district  of  Belfast.    The  nearest  light-hoose  is  on  Negro 
Island,  at  entrance  to  harbor. 

Money  statement. 

Amount  appropriated  by  act  approved  July  13,  1892 $12, 000. 00 

June  30,  1893,  amount  expended  during  fiscal  year 41. 93 

July  1,  1893,  balance  unexpended 11, 958. 07 

J uly  1,  1893,  amount  covered  by  uncompleted  contracts 11, 000. 00 

July  1, 1893,  balance  available 958.07 

i  Amount  (estimated)  required  for  completion  of  existing  project 37, 000.  OO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    37,000-  CO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3;  1^3. 


Abstract  of  proi^osnls  for  dredging  in  Camden  Harbor j  Mainej  October  S,  tS9S, 


No. 


Bidders. 


Price  per 
cnhic  vard 
(60.000  CU-, 
Die  yards) 
measurea 
in  scow. 


1  ;  Moore  &  Wright,  Portland,  Me 

2  i  Hamilton  &  Sawyer,  Cumberland  Coanty,  Me 

3  M«'troi>«»litnT>  DrtMljring  Co.,  Lynn,  Mass 

4  ;  National  Dredj^inji  ('o.,  Wilmiii<;ton,  Del 


CenU. 


29 
28 
31 
30 


Amoi 


$11 

I( 

u 


',4(K 
i.8O0 

,600 


All  bids  rejected  as  being  too  high. 
Abstract  of  projjosals  for  drahjing  in  Camden  JTarbor^  Maine,  November  16,  1S03  — 


No. 


1 
2 
3 
4 
5 


Price  per 
cubic  yard 
(60,000  cu- 
bic yard.-*), 
mea8ured 
in  scow. 


Hamilton  &  Sawyer,  Cliebeaj^e,  Me 

Moore  <fe  Wrijrht,  Portland,  Me 

Charles  H.  Souther,  Boston,  Mass 

Augustus  B.  Martin,  Boston,  M;ws 

Metropolitan  ni('(^;;in;r  Co..  Lyuu,  Mass. 


CenU. 


25} 

26 

36 

32 

21k 


Amom^J^t. 


$15,450 
15. 6M 
21.600 
19, 2W 
10.500 


Contract  made  with  Hamilton  &.  Sawyer,  December  17,  1892. 
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COMMERCIAL  STATISTICS. 


The  receipts  and  Bhipments  for  the  calendar  year  1S91  were  reported  as  45,575 
tons.  It  has  been  impracticable  to  obtain  statistics  for  tlic  year  1892,  but  it  is 
thought  the  tonnage  did  not  materially  differ  frcAn  that  reported  for  1891. 


A  10. 

IMPBOVEMENT  OF  HARBOR  AT  ROCKLAND,  ME. 

The  location  of  Eockland  Harbor  is  such  that,  besides  accominodat- 
ing  its  own  commerce,  it  affords  a  convenient  refuge  for  large  numbers 
of  coasting  vessels.  When  the  project  for  a  breakwater  was  jiUopted 
the  harbor  was  open  to  easterly  storms,  the  anchorage  was  unsafe,  and 
the  seas  often  broke  over  the  wharves. 

The  following  appropriations  have  been  made  for  the  improvement 
of  Rockland  Harbor: 

Act  of— 

June  14, 1880 $20,000 

August  2, 1882 40.000 

July  6, 1884 40,000 

August  5, 1886 22,500 

August  11, 1888 .30,000 

September  19, 1890 37,500 

July  13, 1892 .30,000 

Total 220,000 

The  project  as  originally  adopted  in  1881  provided  for  two  breakwa- 
ters, one  starting  from  Southwest  Ledge,  in  the  harbor,  and  running  in  a 
northerly  direction  toward  Jameson  Point,  a  distance  of  2,640  feet,  the 
other  starting  from  Jameson  Point,  and  extending  southward  about 
1,900  feet.  The  estimated  cost  was  $550,000.  The  top  of  each  break- 
water-was  to  be  only  5  feet  above  the  level  of  mean  low  tide. 

In  1887  the  project  was  amended  so  as  to  bring  the  top  of  the  break- 
water from  Jameson  Point  to  the  level  of  high  tide,  leaving  the  other 
as  originally  designed.  The  estimated  cost  was  thus  increased  to 
$650,000. 

In  1890  the  project  was  again  modified.  Instead  of  building  the  sec- 
ond breakwater  from  Southwest  Ledge  in  a  northerly  direction,  on  which 
no  work  had  been  done,  it  was  decided  t^  prolong  the  one  from  Jame- 
son Point  in  a  southerly  direction.  By  doing  so  a  much  larger  area  of 
the  harbor  woiQd  secure  protection. 

The  estimated  cost  of  the  new  project  was  $632,500,  this  being  inclu- 
sive of  the  cost  of  the  part  already  constructed. 

Up  to  the  close  of  the  fiscal  year  ending  June  .'50,  1892,  there  had 
been  expended  on  the  breakwater  the  sum  of  $109,385.4:8,  and  about 
180,000  tons  of  stone  had  been  placed  in  position.  The  above  expendi- 
twes  had  resulted  in  protecting  a  part  of  the  harbor,  giving  a  secure 
harbor  of  refuge  for  many  vessels  that  trade  near  this  i)ort. 

Daring  the  fiscal  year  ending  June  30, 1893,  there  has  been  ex])ended 
the  sum  of  $29,750.97. 

At  the  date  of  my  last  annual  report  work  was  in  progress  under  a 
contract  with  William  S.  White,  of  Eockland,  Me.  Operations  w  ere 
continued  until  early  in  ^November,  when  the  contract  was  completed. 
Forty-two  thousand  nine  hundred  and  twenty-four  tons  of  stone  in  all 
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were  delivered  by  Mr.  White,  the  price  being  78J  cents  per  ton.  At 
the  date  of  the  completion  or  this  contract  the  breakwater  had  been 
practically  completed  to  a  x)oint  abont  2,215  feet  from  the  shore. 

Proi>osaIs.for  extending  the  breakwater  onder  the  appropriation  of 
1892  were  opened  liTovember  22, 1892.  Mr.  White  was  again  the  lowest 
bidder,  his  price  being  73  cents  per  ton,  and  a  contract  was  made  De- 
cember 1, 1892.  At  the  close  of  the  fiscal  year  1893,  abont  23,460  tons 
of  stone  had  been  deposited  nnder  this  latter  contract. 

Money  statement. 


July  1, 1892, balance  unexpended $20,014.52 

Amount  appropriated  by  act  approred  July  13, 1892 90, 000. " 


50^614. 
June  30, 1893,  amount  expended  during  fiscal  year 29,750. 


July  1, 1893, balance  unexpended 20,868. 

July  1, 1893,  outstanding  UabUitiee $1,330.91 

July  L 1893,  amount  coyered  by  uncompleted  contracts 15, 240. 94 

16,671. 


July  1, 1893,  balance  ayailable 4,291. 


'Amount  (estimated)  required  for  completion  of  existing  project 412, 600. 

I  AmountthatcanbeprontablyexpendeainfiscalvearendmgJime90,1806  100^000. 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciril  act  of  March  8, 1898. 


Absiraet  of  praposala  for  extension  of  breakwater  in  Bookland  Harbor,  Mahu, 


Ko. 


1 
2 
3 
4 
5 


Bidders. 


ChaA.  F.  Williams,  Rockland,  Me. . 
William  P.  Hnrley,  Rockland,  Me 
John  F.  Hamilton,  Portland,  Me. . 
William  S.  White,  Rockland,  Me  . 
Jo8e])h  F.  Corit,  Chebeague,  Me . . 


Price  per 
too  (85,000 
tons  stone). 


OmUt, 
77 
78 
74 
78 
74| 


jiat 


17., 


r,300 
1,075 


Contract  made  with  William  S.  White,  December  1, 1892. 


abstract  of  contracts  for  construction  of  breakwater  in  harbor  at  Bookland,  Me., 

during  the  fiscal  year  ending  June  SO,  189S. 


nCo. 


2 


Name  and  address  of  contractor. 


William  S.  White,  Rockland.  Me. 
do 


Date  of  con- 
tract 


Dec.  13,1800 
Dec    1.1892 


Snbject  of  contract. 


Extension  of  breakwater 
do 


*  Contract  completed. 
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COMMERCIAL  STATISTICS. 


EeceipU  and  9hipment», 


-pr- 


Articles. 


1890. 


irick,  oement,  and  sand, 
twl. 


TOUM. 

3,709 
31,206 

Uah  and  salt,  etc 2,306 

irainandfloar !       6,084 

reneral  merchandise *     64,318 

lay  and  straw .* 

.amber  and  shiptimbers 23,234 

iime 150,000 

m ' 

tUme 


iawdost  and  ashes 

Ited  rails,  iron  work,  and  castings 

¥'ood  and  cooperage 

Jes 


Total. 


64.200 


71,060 
6,600 


411,666 


1891. 


Ton*. 
3,897 

33,505 
2.660 
6,147 

67,679 


24,376 
160,000 


64,778 


76,237 
4,672 


433,760 


1802. 


Tang. 

42,904 

42,480 

8, 257 

9,620 

28,100 

413 

27,680 

97,785 

638 

74,397 

6.071 

2,172 

188,388 


628,805 


Number  of  veaaeh  arriving  in  calendar  year  189$, 

Steamers,  coastwise: 

400  to  1,400  toils  each 629 

50  to  400  tons  each 2,000 

Sailing  vessels : 

foreign^  aYerage85  tons  each 729 

coastwise  trade 4,185 

for  refuge  only 1,200 


A  II. 


IMPROVEMENT  OF  KENNEBEC  RIVER,  MAINE. 

Congress  recognized  the  importance  of  improving  the  Kennebec 
Siver  as  early  as  1827,  when  an  appropriation  was  first  made.  Appro- 
)riatious  aggregatiug  $18,500  were  made  between  1827  and  1852.  From 
.852  to  1866  no  work  was  done  by  the  General  Government,  but  the 
itizens  of  Augusta  within  this  period  undertook  to  dredge  out  a  chan- 
lel  above  Sheppard's  Point,  and  they  improved  it  in  some  localities, 
mt  the  material  was  not  removed  a  sufficient  distance  from  the  chan- 
leL  and  from  that  and  other  causes  it  filled  up  again. 

The  act  of  June  23,.  1866,  appropriated  $20,000  for  the  improvement 
tf  the  upper  part  of  the  river,  between  Sheppard's  Point  and  Augusta, 
k  length  of  about  3  miles.  The  project  for  this  improvement  consisted 
u  removing  rocks  and  straightening  and  deepening  the  channel,  which 
fras  obstructed  by  shoaJs,  to  a  depth  of  8  feet  up  to  Hallowell  and  7 
eet  from  thence  to  Augusta.  The  estimated  cost  was  $50,000.  The 
projected  width  of  channel  was  fixed  at  first  at  75  feet. 

In  1866,  after  a  survey  of  the  river  had  been  made  from  Augusta  to 
jardiner,  the  project  was  amended  so  as  to  include  all  that  part  of  the 
iver  from  Gardiner  to  Augusta,  and  the  width  fixed  at  100  feet.  The 
amended  project  was  estimated  to  cost  $80,000.  In  1871  the  project 
iras  again  extended  by  act  of  Congress,  which  aj)propriated  $5,000  for 
mproving  the  river  between  Gardiner  and  Richmond.  This  part  of 
ihe  river  it  was  proi>osed  to  improve  so  as  to  give  10  feet  at  low  tide 
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up  to  Gardiner.  This  necessitated  the  removal  of  a  ledge  near  Nehum- 
keg  Ishuid,  of  ledges  and  boulders  at  other  i)oint8,  the  dredging  of  a 
channel  through  the  Upper  Sands  Bar,  and  one  near  the  head  of  Swan 
Island.  * . 

The  estimated  cost  of  this  additional  project  was  about  $13,000. 

By  July  1, 1872,  all  the  work  contemplated  in  the  various  projects 
for  improving  the  Kennebec  from  liichmond  up  to  Gardiner  had  been 
completed.    There  were,  however,  several  rocks  in  the  main  channel 
of  the  river  at  Lovejoy  Narrows,  on  the  east  side  of  Swan  Island,  which 
were  a  source  of  danger  to  shipping.    One  of  them,  known  as  "  Half- 
tide  Eock,"  had  been  excavated  to  a  dvpth  of  8  feet  at  low  tide,  but 
as  this  gave  only  about  13  feet  at  high  tide  it  was  not  sufficient  t< 
accommodate  commerce.     In  the  report  of  the  Chief  of  Engineers  foi 
1872  the  removal  of  some  of  these  rocks  to  a  depth  of  12  feet  at  meair 
low  tide  was  suggested,  at  an  estimated  cost  of  $13,500.    A  survey  o 
two  of  the  ledges  was  made  in  1872,  when  it  was  found  they  wer^ 
larger  than  was  expected,  so  that  the  estimate  was  increased 
$30,603.61.    A  more  accurate  survey  was  made  in  1874,  and  other  smal 
sunken  ledges  were  found.    In  that  year  the  adopted  project  consisted 
in  removing  Ledges  III,  IV,  V,  and  Dry  Rock,  all  to  a  depth  of  12 
at  mean  low  tide.     Ledge  I  (Half- tide  Kock)  had  been  completed  to 
feet  in  JSovcmber,  1873,  and  Ledge  II  was  omitted  from  the  project, 
the  removal  of  Dry  Rock  seemed  to  render  the  removal  of  Ledge 
unnecessary. 

In  1877  all  the  dangerous  rocks  in  Lovejoy  Narrows  had  been  remove  ^^yed 
to  a  depth  of  12  feet  at  mean  low  tide,  which  completed  all  project^^N:^ted 
improvements  in  the  Kennebec  River. 

No  further  work  was  done  on  the  river  until  1880,  when  a  survey  W5 
made  in  obedience  to  the  requirement  of  the  harbor  and  river  act 
June  14,  1880,  of  Richmond  Harbor,  at  the  head  of  Swan  Island,  wi'. 
a  view  to  its  improvement.    The  project  suggested  for  this  impro^ 
ment,  which  was  adopted  in  1881,  was  to  give  a  navigable  channel 
less  than  10  feet  deep  at  mean  low  water  on  the  shoals  at  the  up] 
end  of  Swan  Island  and  at  Hatch's  Rock,  about  2  miles  below,  and 
feet  at  the  lower  end  of  Swan  Ishind,  about  5  miles  below  the  town 
Ridimond. 

Tlie  estimated  cost  of  the  project  was  $20,500.    This  project 
completed  in  18S3. 

In  the  river  and  harbor  act  of  188l>  a  new  survey  of  t'le  Kennel 
River  was  oidered  at  l>ath,  and  from  Augusta  to  tlii^  lower  end 
Perkins  Island.     Tliis  survey  was  made  in  1887,  and  a  new  i>roject 
the  iini>r()veinent  of  the  river  from  Bath  to  Augusta  was  submiti 
The  i)r()ject  submitted  consists  in  removing  the  shoals  at  Beef  Rock, 
Hatchs  liock,  and  near  Soutli  Gardiner  by  means  of  wing  dams  a 
training  walls,  and  dredging,  the  removal  of  rocks  at  Bath  and  at  Lo^ 
joy  Narrows  by  blasting,  and  the  dredging  of  a  channel  through 
shoals  between  Augusta  and  (iardiner,  and  the  removal  of  the  old  pi( 
of  the  bridge  at  llallowell.    The  depths  were  to  be  as  follows:  At  Bi 
Rock  Shoal  12  feet,  at  Hatchs  Rock  9  feet,  at  Lovejoy  Narrows  18  fe- 
at r])pcr  Sands  Bar  12  feet,  at  Hallowell  Shoal  10  feet,  and  from  ther 
t^)  Augusta  8  feet,  all  at  low  tide. 

The  estimated  cost  of  the  entire  project  was  $410,500.     In  1888,        «^ 
approi)riation  of  $75,000  having  been  made  for  the  improvement  of  i^^y^ 
Kennebec  River,  a  project  for  the  expenditure  of  the  appropriation       '^ 
improving  Hatchs  Hock  and  Beef  Rock  Slioals  was  ai»proved.     Suh^^^ 
queutly  owing  to  dredging  which  had  to  be  done,  and  which  was  K^^^ 
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contemplated  in  the  original  project,  the  estimated  cost  of  the  entire 
improveinent  was  increa^  to  1428,500.  All  of  the  appropriation  made 
by  act  of  September  19, 1890,  was  also  expended  on  Beef  Kock  and 
Hatchs  iZiM'-k  Shoals  and  the  removal  of  the  piers  of  the  old  bridge  at 
Hallowell. 

In  Augast,  1892,  the  project  was  revised,  and  a  general  project  for 
the  improvement  adopted,  as  follows:  For  a  channel  depth  of  13  feet 
up  as  far  as  Sands  Island;  12  feet  from  tlionceto  Hinekleys  Shoal;  and 
10  feet  from  thence  to  Augusta;  a  steamboat  channel,  9  feet  deej),  west 
of  Swan  Island,  and  the  removal  of  old  bridge  piers  at  IlaUowell,  all 
the  above  depths  being  referred  to  mean  low  tide.  Tbe  estimated  cost 
of  the  revised  project  is  $388,500. 

Tlie  aim  of  the  project  is  to  be  accomplished  by  dredging  and  con- 
traction works  at  Beef  Rock  Shoal,  Hatchs  Kock  Shoal  and  Upper 
Saiids  Bar;  dredging  alone  between  Gardiner  and  Augusta;  and  rock 
excavation  at  Lov^oy  ^Narrows. 

The  following  appropriations  have  been  made; 


March  2, 1827 $4,000 

March  19, 1828 3,500 

April23,  1830 5,000 

Angast  30, 1852 6,000 

June  23, 1866 20,000 

March2,1867 30.000 

Aprilin^l869 14,850 

Jaly  11,1870 15,000 

March  3, 1871 15,000 

Jane  10,1872 8,000  I 


March  3, 1873 $12,000 

Jnne23, 1874 J2,(M)0 

March  3, 1875 15,000 

March  3, 1881 10,000 

August  11, 18S8 75,000 

September  19,  l«iK) 50, 000 

July  13,1892 100,000 

Total 395,350 


The  total  expenditures  on  the  river  up  to  June  oO,  1892,  were 
$288,792.82.    The  results  accomplished  may  be  stated  thus: 

B^ore  the  improvements  were  commenced  the  main  channel  between 
the  foot  of  Swan  Island  and  Gardiner  (15  miles)  was  obstructedby  a  shoal 
ah  the  foot  of  Swan  Island  with  only  10  feet  on  it  at  mean  low  tide,  by 
dangei*ous  ledger  in  Lovejoy  Narrows,  by  a  shoal  below  South  Gardi- 
ner with  only  8  feet  of  water  on  it  at  mean  low  tide,  and  by  a  ledge  in 
the  channel  at  Nehumkeg  Island.  This  part  of  the  river  has  been  im- 
proved by  dredging,  contraction  works,  and  removal  of  ledge,  so  as  to 
give  a  good  channel  12  feet  deep  at  mean  low  tide  as  far  up  as  Gar- 
diner, except  over  the  shoal  below  South  Gardiner.  A  channel  was 
dredged  through  this  shoal  to  a  depth  of  10  feet  at  mean  low  tide,  but 
gradual  filling  has  since  reduced  this  depth  to  9  feet. 

The  steamboat  channel  to  the  westward  of  Swan  Island  has  been  im- 
proved by  dredging  and  contraction  works  so  as  to  give  a  de])th  of  9 
feet  at  mean  low  tide.  The  former  depth  over  the  shoals  was  but  7^ 
feet 

The  channel  between  Gardiner  and  Augusta  (6J  miles)  was obstnicted 
by  shoals  with  a  depth  of  water  on  them  of  only  3  J  feet  at  low  summer 
tide.  This  depth  was  increased  by  dredging  to  7  feet  between  Gardi- 
ner and  Hallowell,  and  6J  feet  betweeti  Hallowell  and  Augusta.  CJ rad- 
ual  shoaling  has  since  reduced  the  available  cliaiinel  depth  to  0  feet 
between  Gardiner  and  Hallowell,  and  to  0  feet  between  Hallowell  and 
Augusta.  Three  old  bridge  piers  were  also  removed  from  the  cluinnel 
of  the  river  at  Hallowell.  Low  summer  tide  line  is  abcmt  2  feet  below 
that  of  mean  low  tide. 

The  expenditures  during  the  year  ending  June  30,  1893,  have  been 
921,415.57. 

At  the  date  of  my  last  annual  report  a  contract  with  Moore  &  Wright 
of  Portland^  Me.,  for  redredging  the  channel  at  Beef  liock  was  ap- 
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proachiDg  completion.    Tlie  work  was  finished  July  15, 18192^  giving  a 
channel  about  150  feet  wide,  and  14  feet  deep  at  mean  low  tide.    The         .  ^ 
entire  qaantity  dredged  under  this  contract  was  39,234  eubie  yards,  and         ^^ 
the  price  17^  cents  x>er  cubic  yard. 

By  the  river  and  harbor  act  of  1892,  $100,000  were  appropriated  for 
continuing  the  improvement,  with  a  provision  that  a  sum  not  exceed- 
ing t5,000  may,  in  the  discretion  of  the  Secretary  of  War,  b^  expended 
between  the  cities  of  Augusta  and  Waterville.  A  survey  of  the  part  of 
the  river  referred  to  (which  is  above  that  portion  covered  by  the  exist- 
ing project)  was  made  in  1891,  and  the  report  printed  in  the  Annnad 
Beportofthe  Chief  of  Engineers  for  1892  (pp.  641-550).  The  amount 
was  too  small  to  accomplish  any  material  benefit^  besides  which  there 
exists  at  Augusta  a  dam,  the  property  of  a  private  corporation,  witb  a 
lock  through  which  vessels  must  pass  to  reach  the  upper  river.  This  ~ 
should  become  the  property  of  the  TTnited  States  before  the  improve —  ^• 
ment  of  the  river  above  it  is  undertaken  by  the  ISfational  Gkyvemment...«£:JL 
The  amount  (95,000)  made  available  by  the  act  of  1892  is  held  for  futare^^^re 
allotment. 

Proposals  were  opened  October  3, 1892.  for  the  construction  of  th^»»  m^^ 
jetty  at  IJpi)er  Sands  Bar.  The  lowest  bid  was  91.27  i)er  ton  of  2,OOG^^D0 
pounds  of  stone  placed  in  the  jetty.  This  price  bein^  considered  higkf^h 
all  the  bids  were  rejected.  Early  in  January,  1893,  the  construction  <r^:»  of 
the  jetty  was  commenced  by  hii^  labor  and  purchase  of  material  km^m:  in 
open  market,  and  by  the  9th  of  the  following  month  the  work  was  comM  m  «n- 
pleted,  11,939.6  tons  of  stone  having  been  put  in  place.  The  jetty  IkM:  is 
about  1,500  feet  long  a;nd  10  feet  wide  on  top,  the  latter  being  at  leve^^^s^d 
of  high  tide. 

The  material  was  hauled  in  sled  teams  to  the  river  and  out  on  th».tf:::Cc;he 
ice,  which  ranged  from  12  to  18  inches  in  thickness.  Sixty-five  oenti;^  .cjitB 
I>er  ton  of  2,0(K)  pounds  was  paid  for  the  stone  placed  in  the  work. 

Proposals  for  completing  the  jetty  at  Beef  Bock  Shoal  were  opene»«^^  ^^ 
at  the  same  time  as  for  the  jetty  at  Upper  Sands  Bar.  The  lowest  hi^M  ^^^ 
was  91.09  per  ton.  All  the  proposals  were  rejected,  as  it  was  belie ve^^i^"^^ 
that  the  work  could  be  done  for  less,  and  the  work  was  undertaken  b;^:^  ^7 
hired  labor  and  purchase  of  material  in  open  market,  in  the  manner  ^  ^^^ 
adopted  at  CJpper  Sands  Bar.  The  conditions  were  not  so  favorabHI^Jt)le 
as  at  Upper  Sands,  as  the  ice  had  jammed  to  a  considerable  thicknea^-^^pess 
on  the  line  of  the  partly  completed  work.  During  February  and  MarcL  M^  ^li^ch, 
1893,  6,485  tons  of  stone,  for  which  85  cents  per  ton  was  paid,  werx:^^^^ 
placed  in  position,  closing  a  gap  near  the  upper  end  of  the  jetty.  Thft  -itXbis 
was  all  that  could  be  done  to  advantage  while  tiie  river  was  froze  ^:^^^^ 
over,  and  work  was  suspended.  In  the  meantime  a  considerable  qnfkzM"^^^' 
tity  of  material  was  collected  on  the  adjacent  shore,  and  about  the  If*  JCl«t 
of  June,  1893,  operations  were  resumed,  the  material  being  conveye^^^  "^?j{ 
to  the  jetty  in  flatboats.  At  the  close  of  the  fiscal  year  about  2,17"^*  -■''' 
tons  had  been  deposited  in  this  way. 

Proposals  for  dredging  at  Upper  Sands  Bar  were  ox>ened  October  &     J  ^» 
1892,  but  all  the  bids  were  rejected  as  being  too  high;  the  lowest  wa0=35^  ^^* 
31  cents  per  cubic  yard.    The  work  was  offered  again,  with  other  dreilf£9.  '^' 
ing,  and  the  bids  opened  November  16, 1892.    A  contract  wsw  mad-^^® 
December  19,  1892,  with   Moore  &  Wright,   of  Portland,    Me.,  1(*^  ^^^ 
dredging  at  Upper  Sands  Bar,  at  28  cents  per  cubic  yard  and  at  shoa^^  ^^ 
near  Gardiner,  at  40  cents  per  cubic  yard.     Work  under  this  contrac^^— ^'^ 
was  commenced  June  12, 1893,  and  by  the  close  of  the  month  a  sma"^-  ^' 
shoal  below  the  bridge,  and  a  larger  one  immediately  above  the  bridg^^/ 
at  Gardiner,  had  been  dredged  to  a  depth  of  12  feet  at  mean  low  tide. 


APPENDIX  A — REPORT   OF   LIEUT.  COL.  IIAIN8. 


697 


ember  22,  1892,  proposals  were  opened  for  removing  ledge  in 
)y  Narrows.  The  lowest  bid  was  $13  per  cubic  yard,  but  was  not 
[.  The  work  was  readvertised,  and  the  bids  were  opened  Janu- 
,  1893.  A  contract  was  made  February  7, 1893,  with  Townsend 
3n,  of  Boston,  Mass.,  at  $12.47  per  cubic  yard.  The  contractors 
Lshed  a  platform  from  which  to  drill  and  blast,  during  the  early 
f  June,  1893,  and  by  the  close  of  the  month  had  accomplished  a 
amount  of  excavation  over  the  ledge  known  as  Eock  Ko.  1,  or 
Dide  Sock. 

DopToyement  is  in  the  oolleotion  district  of  Bath,  of  which  Bath  is  the  port  of 
Fort  Popham  and  the  light-house  on  Pond  Island  are  near  the  month  of  the 


Money  statement 

L892y  balance  unexpended $6,557.18 

}  appropriated  by  act  approved  July  13, 1892 100,000.00 

106, 557. 18 
1, 1893,  amount  expended  daring  fiscal  year 21,415.57 

1893,  balance  nnexpended 85,141.61 

L893,  ontstandiug  liabilities $2, 509. 50 

1893,  amount  covered  by  uncompleted  contracts 66, 118. 42 

68,627.92 

1893,  balance  available 16,513.69 

nt  (estimated)  required  for  completion  of  existing  project 163, 500. 00 

nt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00' 
itted  in  compliance  with  requirements  of  sections  2  of  river  and 
bor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


( of  prapo»aU  for  dredging  at  Upper  Sande  Bar,  Kennebec  Biver,  Maine,  Octo- 
ber 3,  1892, 


Bidders. 


Ties  H.  Sonther,  Bostoo.  Mass 

ropolitan  Dredelng  Co.,  LvDn,  Mass 
ire  &  Wright,  Portland,  Me 


Price  per 
cubic  yard 
(45,000  ca- 
ble yards). 


Amount, 


$20,250 
15,750 
13,950 


ds  rejected  as  being  too  high. 

'<  of  propoeaU  for  conairvction  of  riprap  jetty  at  Upper  Sands  Bar^  Kennebec 

Biver,  Maine,  October  S,  1892. 


Bidders. 


II F.  Hamflton,  Portland,  Me. 
Ian  Sl  Carlton,  Bath,  Me 


Price  per 

ton  (15,000 

tons  stone). 


$1.30 
1.27 


Amount. 


$19,500 
19,050 


da  rejected  as  being  too  high. 
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Abstract  of  proposaUfor  completion  of  riprap  jett}/  at  B^tf  Rock  Skoal,  KtmrnAtt  'Rinr^ 

Maine,  October  3, 1S92, 


No. 


1 
2 
3 

4 
5 


Bidders. 


Jonlnn  Sl  Carlton,  Bath.  Me 

Soth  D.  Hondletto,  South  Dresden.  Me. 

George  Newel,  Kichmond,  Me 

Charles  F.  Wails,  Kichmond,  Me 

John  F.  Hamilton,  Portland,  Me 


Price  per 

t<ni  (10,000 

Aasoimt 

tons  stone). 

$L15 

HLW 

1.M 

12,M 

1.34 

U40I 

LIO 

11,0110 

J.oo 

10,  w 

All  bids  rejected  as  being  too  high. 
Abstract  of  proposals  for  dredging  in  Kennebec  Bivev,  Maine,  November  16, 1S9S. 


No. 


Bidders. 


1 
2 
3 

4 


Charles  n.  Sonther,  Boston,  Mass 

MetroiK>litnn  Drc<1i{infr  Co.,  Lvnn,  Mass 

AuKuatas  B.  Martin,  Bostoii,  Mass 

Moore  Sc  Wright,  Portland,  Me 


Upper  Sands 

Binr.    Price 

per  enbic 

yard  (46,000 

enhleyaraa). 


OmUt, 


M 
M 

80 


At  and 
above  iisr- 

diner. 

Price  per 

cable  yard 

(7&,000eabio 

yards). 


OetUt, 


40 
66 

60 
40 


Amoont 


65,  ^S 


Contract  made  with  Moore  &  Wright,  December  19, 1882. 

Abstract  of  proposals  for  removing  ledge  in  Lovefoff  Karrowe,  Kemnebee  Biver,  M^t^"^^ 

December  2t,  1892. 


No. 


Bidders. 


Prioe  per 
enbieyard 
( 1,886  cnUc 

yards)  in 
place. 


1  (N'ot  Hicued) 

2  JoliUHtou  &,  Tuwuscnd,  S<»nterH  Point,  X.  .1 
3 

4 


Townseud  &  OUeii,  Ittrntou.  Masn 

Edgar  P.  Levering.  South  lioston,  Mshs 


$13.00 
20.35 
10.47 
10.00 


OM. 
40. 
31.  C 

81, 


a 

.40 


No.  1  hid  rejoctcd  for  informnlity,  and  tlic  reiiiaining  bids  as  being  too  high. 


Abstract  of  proposals  for  remoring  ledge  in  Lovejoy  Narrows,  Kennebec  Biver, 

January  21,  1893, 


No. 


Bidders. 


1  TowU8«'nd  A:  ()1h<*ii.  IJonton.  >f:iHH.. . 

2  .  Thuniui)  Syniomla,  \Vihiiin;:tun.  Del 


Price  per 
cobic  yard 
(1.88ii«iibic 

yanlM)  in 
place. 


^I^f 


Ani£^* 


,jjt. 


Contract  made  with  Townseud  &  Olsen,  February  1,  1893. 
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tract8  ofeontraetB  for  improving  Kennebec  River,  Maine,  in  force  dui-ing  the  fiscal 

year  ending  June  30,  189S. 


Name  and  addresa  of  contractor. 


Moore  Sl  Wright,  Portland,  Me  . . . . 
do 


Townaend  Sc  Olsen,  Boston,  Maaa. 


Date  of  con- 
tract. 


Apr.  19, 1892 
Dec.  19,1892 

Feb.    7,1893 


Subject  of  contract. 


I  Dredging  Beef  Rock  Shoal 

[  Dredging  at  Upper  Sands  Bar ' 

Dredging    shoalH    at   and   above 

Gardiner. 
Removal  of  ledges  at  Lovejoy  N'ar- 

rows. 


Price 

per  cubic 

yard. 


t$0. 174 
t.28 
t.4J 

♦12.47 


Ckmtract  completed. 


t  In  scow. 


X  In  place. 


COMMERCIAL  STATISTICS. 


Beceipts  and  shipments. 


Articles. 


1890. 


Ton». 


mt  and  plaster  . . 

n  

*Twd  merchandise. 
lit© 


» -  , 

b«r  and  ship  timbers 


:Cotal. 


8,500 
1, 00l»,  000 


201, 894 


1. 210, 394 


1891. 


Tons. 

1.903 

123,356 

335 

150 

22, 400 

12,000 

13, 255 

840. 165 

830 

245 

186,523 

2,212 

1,100 


1.  210, 474 


1892. 


Tom. 

13,500 

150,000 

532 

195 

33.000 

12,000 

16,500 

925,000 

465 

"iii,'953 


1, 263, 145 


Kiimhcr  of  vessels  arriving  in  calendar  year  1802, 

mero,  coastwise: 

A.>)oiit  1,600  tons  each 424 

loo  tons  or  less  each 756 

^ri.g  vessels : 

Ooastwise,  avera^i^e  400  tons  each 3,  COO 

foreign,  average  400  tons  each 166 

4,946 

17 

2 

18 


^  (steam)  plying  in  the  river 

•ni  ferryboats  in  the  river 

^Is  built  during  the  year,  gross  tonnage  13,086 


A   12. 


IMPROVEMENT  OF  HAKRASKEKET  RIVER,  iMATXE. 

^e  act  approved  March  3, 1881,  provided  that  a  survey  be  made  of 
s  river.  The  survey  was  made  in  July  of  that  year,  and  a  report 
;^  submitted  in  December  by  the  engineer  of  the  district. 
'he  river  empties  into  Casco  Bay  at  Stocksbridges  Point,  about  12 
^^^8  northeast  of  Portland.  From  Stocksbridges  Point  up  to  Wes- 
f^8  Point  the  depth  of  water  is  no  less  than  10  feet  at  mean  low  tide, 
ithno  obstructions  to  navigation.    From  Westons  Point  up  to  Free- 
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port  Landing,  a  distance  of  4,500  feet,  the  depth  diminislies  so  tLat  for 
the  greater  part  of  the  distance  the  bottom  of  the  river  is  3^  feet  out 
of  water  at  mean  low  tide.  The  rise  and  fall  of  tides  here  is  9  feet 
The  project  recommended  in  1881  was  the  dredging  of  a  channel  not 
less  than  60  feet  wide  and  3  feet  deep  at  mean  low  tide  up  to  Freeport, 
and  a  turning  basin  180  feet  wide  at  the  head  of  the  channel.  The  es- 
timated cost  of  the  improvement  recommended  was  $13,000. 

No  appropriation  was  made  for  the  work,  however,  and  a  new  survey 
was  ordered  in  the  river  and  harbor  act  of  1888.  A  project  for  the 
improvement  was  submitted  January  4, 1889.  This  project  was  on  a 
somewhat  larger  scale  than  the  one  previously  suggested,  and  contem- 
plated a  depth  of  channel  of  5  feet  at  mean  low  tide,  which  would  give 
about  14  feet  at  high  tide. 

The  estimated  cost  of  the  project  was  $36,000. 

The  following  appropriations  have  been  made: 

Act  of  September  19, 1890 $10,000 

Act  of  July  13, 1S92 16,000 

The  appropriation  of  1892  is  for  completing  the  improvement. 

Ko  work  had  been  done  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1892,  as  it  was  not  deemed  expedient  to  expend  any  money  on  it 
until  sufficient  funds  had  been  appropriated  to  accomplish  some  good 
results,  which  could  not  be  done  with  the  amount  of  the  first  approprift- 
tion  alone. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  were 
$47.80.  Ko  work  was  done.  Proposals  for  doing  the  work  were  opened 
October  3,  1892,  and  again  ^NTovember  16, 1892,  but  in  each  case  the 
prices  were  considered  high  and  all  the  bids  were  rejected.  The  work 
will  be  readvertised  at  an  early  date. 

The  river  is  in  the  collection  district  of  Portland  and  Falmouth.  The  Qearast 
light-house  is  on  Halfway  Rock. 

Money  statement 

July  1,  1892,  balance  unexpended $10,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 16, 000.00 

26,0^ 
June  30,  1893,  amount  expended  during  fiscal  year i"!-^ 

July  1,  1893,  balance  unexpended 25,952.20 


Abstract  of  proposals  for  dredging  in  Harraseeket  River,  Main^f  October  S,  t89S' 


No. 


1 
2 
3 
4 
5 
6 


Bidders. 


Moore  &.  Wright,  Portland,  Me 

Hamilton  &,  Sawyer,  Caraberland  County,  Mo 

Metropolitan  Dredging  Co.,  Lynn,  Mass 

Augustas  B.  Martin,  mston,  Mass 

Charles  H.  Souther,  Boston,  Mass 

National  Drt>dging  Co.,  Wilmington,  Del 


Price  per 
cubic  yard 
(150,000  cu- 
bic yards) 
measared 
in  scow. 


Oents. 


20 
31 
35 
84 
41 
82 


All  bids  rejected  as  being  too  liigh. 


Amoii*'- 


48,«» 


J 

J 
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lb9iraot  of  prqpo$aU  far  dredging  in  Hamueeket  River f  Maintf  November  16, 1802,  ■ 


Bidders. 


Hamflton  &  Sawyer JThebeagne,  Me 

ClMileeH.8oather,jBoet(iii,KaM 

~     ■  ~     -         Mam 


Price  per 
cable  yard 
(150,000  cu 
bio 

measui 
in  scow. 


yards) 
asured 


OtntM. 
284 
28 
28 
27 
32 


Amount. 


$42,750 
42,000 
42,000 
40,500 
48,000 


Jl  bids  rejected  aa  being  too  high. 


COMMRRCIAL  STATISTICS. 

^0  statifltios  could  be  obtained. 
Ifr.  £.  B.  Mallett,  jr.,  of  Freeport,  writes  as  follows : 

"I  am  in  receipt  of  yours  of  the  10th,  and  in  reply  will  give  all  the  Information  I 
n.  At  the  present  time  the  nomber  of  vessels  arriving  and  departing  is  of  no 
connt,  simply  because  our  channel  is  not  dredged  out.  We  have  our  steamboat 
iiioh  makes  two  trips  daily  between  South  Freeport  and  Portland.  If  the  channel 
u  dredged  to  Porters  Landing  she  could  come  up  to  within  1  mile  of  the  center  of 
ir  villagey  which  is  very  much  desired. 

''All  our  coal  could  come  to  Porters  Landing,  and  as  we  are  now  using  some  4,000 
OB  yearly,  and  as  it  would  save  at  least  75  cents  per  ton,  you  can  see  now  much  it 
Dnld  help  if  our  channel  was  opened  to  the  Landing. 

'4  am  at  present  unable  to  handle  a  vast  amount  of  ffranite.  because  I  can  not 
ach  places  by  rail,  and  their  freights  by  rail,  that  could  be  reacned  by  water  are  too 
rge. 

"I  could  make  and  ship  hundreds  of  thousands  of  paving,  and  ship  them  to  New 
>Tk,  Philadelphia,  Baltimore,  and  other  places  in  the  South  if  I  could  ship  by 
ater. 

*'I  tell  ^ou  that  it  is  of  great  importance  to  ns  if  we  can  get  our  channel  dredged 
aa  to  give  us  water  communication.    I  could  have  sold  500,000  paving  *■  in  places 
^hed  by  water'  last  summer  if  I  could  have  shipped  them.    •    •    • '' 


A  13. 

IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  commercial  importance  of  Portland  was  recognized  in  the  early 
^ys  when  Congress  began  a  system  of  internal  improvements  for  the 
•untry.  The  first  appropriations  were  made  for  the  construction  of  a 
"eakwater  on  Stamford  Ledge,  in  Portland  Harbor,  according  to  the 
an  of  John  Anderson,  of  the  Corps  of  Engineers,  in  1836.  Subse- 
lent  appropriations  ran  the  aggregate  up  to  about  $166,000.  The 
^kwater  was  completed  in  1875,  according  to  the  plans  of  CoL  B.  S. 
lezander,  which  plans  had  been  submitted  to  and  approved  by  a 
►ard  of  engineers,  consisting  of  Col.  H.  Bache,  Lieut.  Col.  George 
lom,  and  M%j.  T.  L.  Casey,  in  1867. 
The  first  regular  appropriation  for  deepening  the  waters  of  the  har- 


702         REPORT   OF   THE   CUIEF   OF   ENGINEERS,  U.  8.  ARMY. 

bor  was  made  in  1870,  though  by  joint  resolution  of  Congress  approved 
June  5,  1868,  the  Chief  of  Engineers  was  authorized  to  exi)end  so  much 
of  the  unexpended  balance  of  the  appropriation  of  1866  for  the  break- 
water, as  he  might  deem  proi)er,  in  excavating  the  middle  ground  near 
said  breakwater  and  in  otherwise  protecting  and  improving  the  channel, 
so  that  the  appropriation  of  1866  for  the  breakwater,  aoid  subsequeut 
appropriations  for  improving  Portland  Harbor,  were  expended  partiy  on 
the  breakwater  and  partly  in  dredging. 

The  first  regular  project  for  dredging  the  harbor  was  submitted  by 
Col.  George  Thom,  June  30,  1868,  in  which  he  recommended  the  exca- 
vation of  a  channel  300  feet  wide  through  the  southern  slope  of  the 
middle  ground  to  the  depth  of  20  feet  at  mean  low  tide,  and  the  removal 
of  the  bar  off  Grand  Trunk  Wharves  to  the  same  depth.  The  project 
was  approved.    The  estimated  cost  was  $28,600. 

The  estimated  cost  of  completing  the  breakwater  at  the  time  this 
report  was  made  was  $59,984,  and  as  $92,000  of  the  appropriation  of 
1866  was  at  that  time  available,  no  additional  funds  were  needed  over 
what  had  already  been  appropriated. 

In  1869  an  extension  of  the  breakwater  190  feet  was  added  to  the 
project,  and  subsequently  a  further  extension  of  200  feet  was  ordered. 

In  1870  the  project  for  the  channel  improvement  was  amended  so  as 
to  provide  for  a  channel  400  feet  wide,  instead  of  300,  and  in  1871  it 
was  still  further  added  to  by  making  it  500  feet  wide,  the  extra  cost  of 
these  additions  to  the  project  being  $65,000. 

The  act  of  Congress  of  June  10,  1872,  made  an  appropriation  of 
845,000  for  Portland  Harbor  and  Back  Bay.  The  approved  project  for 
this  latter  improvement  was  estimated  to  cost  $15,000.  The  improve- 
ment contemplated  was  the  enlargement,  by  dredging,  of  the  channel 
leading  from  Tukeys  Bridge  soutliwanlly  to  the  stone  wharves. 

In  December,  1872,  there  was  added  to  the  project  a  plan  to  dredpe 
the  inner  harbor  to  a  depth  of  16  feet  up  to  the  harbor  commissionet** 
lines,  beyond  which  several  wharves  extended.  The  estimated  cost  ©^ 
tin's  additional  improvement  was  $110,000,  but  it  was  not  designe<l  ^ 
expend  it  until  tlie  outer  ends  of  the  projecting  wharves  hjul  be^^^ 
removed.  By  1S76  all  the  work  projected  for  the  improvement  of  tl|® 
harbor  had  be<*n  completed  except  the  dredging  in  the  inner  harbor  ^^ 
front  of  the  harbor  commissioner's  lines  above  Merrills  Wharf. 

Tli(^  total  expenditures  up  to  1876  had  been  $306,908.07,  which   ^^' 
pemlitures  had  been  of  great  benefit  to  the  commerce  of  the  city. 

No  appropriation  was  made  between  1875  and  1881. 

A  resurvey  of  the  harbor  was  made  in  1880,  which  showed  that  '•^^^ 
dredg(»d  channeLs  up  to  that  time  had  not  deteriorated. 

A  new  appr()i)riation  was  made  in  1881,  and  with  a  view  to     ^^® 
further  improvement  of  the  harbor   a  project  and  estimate  for      ^^^ 
removal  of  the  entire  area  of  the  shoal  known  as  the  middle  ^o*-"*^ 
to  a  depth  of  21   feet,  at  an  estimated  cost  of  $160,000,  was  adop*^* 
The  work  on  this  latter  i)rojec>t  was  continued  until  1885,  when  it  ^^^ 
completed.    The  total  expenditures  on  the  entire  harbor  up  to  Jun^    -^^^ 
1885,  were  $437,929.21.     In  188!)  tlwo  board  of  trade  and  other  parO'^ 
interested  asked  for  still  further  improvement  of  the  harbor  to  a  da  I^" 
of  29  feet  at  menu  low  tide.     A  projettt  for  this  improvement,  at      ^ 
estimated  cost  of '^JL^^ODD,  was  api)n)V(Ml  in  18811.     In  18'.)0  the  pro.f^^ 
was  extended  to  include  soiui'  drodging  in  the  upper  harbor  to  16  ij^^j 
at  an  estimated  cost  of  $5,000. 
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The  following  appropriation R  have  boon  nin<1o: 

Jnly  4, 1836,  for  breakwater $10,000.00 

March  3, 1837,  for  breakwater 25,(K)0.()0 

Jnly  7,  1838,  for  breakwater 26,3(>6.00 

June  23,  IS6S,  for  extending  breakwater,  but  nnoxponded  btilanre  niado 
available  for  ezcayating  middle  gronnd  Uy  joint  ri'Milution  of  .Jmtc  .'», 

1868 105,111.0.-) 

July  11, 1870.  for  improving  harbor 10,000.00 

March  3, 1871,  for  Improving  harbor 40, 0(H).  00 

June  10, 1872,  for  improving  Portland  H:iil)or  nnd  Hnck  B:i v 4.5, 0(H).  00 

MarohS,  1873,  for  improving  harbor 50, 000.  (H) 

Jnne23, 1874,  for  improving  harbor 20,000.00 

March  3, 1875,  for  improving  harbor 20,  (KX).  00 

March  3,  1881,  for  improving  harbor 20. 000. 00 

Angost  2, 1882,  for  improving  harbor 35,000.00 

JnlyS,  1884,  for  improving  harbor :^),0(K).0O 

Angnst  5, 1886,  for  improving  harbor 30, 0(H).  00 

August  11, 1888,  for  improving  harbor 40, 000. 00 

September  19,  1890,  for  improving  harbor 40,000.00 

July  13, 1892,  for  completing  improvement 30, 000.  (K) 

Total 576,477.05 

The  total  expenditarea  up  to  June  30, 1802,  were  i|r>()9,«62.84. 

Before  the  improvement  of  the  harbor  was  be^iin  the  greatest  depth 
at  mean  low  tide  across  the  bar  between  the  middle  ground  and  Stam- 
ford Ledge  was  16  feet,  while  the  depth  on  the  middle  ground  itself 
was  only  fi*om  8  to  10  feet  at  mean  low  tide.  Tlie  depth  in  the  inner 
harbor  along  the  front  of  the  wharves  was  in  places  no  n.ore  than  4 
feet.  The  exx>enditnres  have  resulted  in  removing  the  entire  area  of 
the  middle  gronnd  up  to  the  harbor  commissioner's  line,  giving  a  wide 
and  commodious  entrance  29  feet  deep  at  mean  low  tide;  also  in  giving 
a  depth  of  16  feet  (it  mean  low  tide  within  the  inner  harbor  along  th<^ 
wharves  and  up  to  the  harbor  commissioner's  lines  and  a  breakwater 
to  protect  the  anchorage. 

The  expenditures  in  the  fiscal  year  ending  June  30, 1893,  have  been 
$41,673.59. 

At  the  date  of  my  last  annual  report  dredging  under  the  29-foot 
project  was  in  progress  under  contract  with  Moore  &  Wright,  of  Port- 
land, Me.  Work  was  commenced  April  20, 1892,  and  completed  Feb- 
ruary 20, 1893.  Dredging  was  carrie(l  on  througlicmt  this  entire  period, 
excepting  about  two  weeks  in  January,  1893,  when  a  suspension  was 
caused  by  bad  weather  and  the  material  freezing  in  the  scows.  The 
total  quantity  of  material  dredged  under  this  contract  was  318,039 
cubic  yards,  mea^urcKl  in  ])lac<i — 73,255  cubic  yards  at  19  cents  and 
244,784  cubic  yards  at  9J  cents  per  cubic  yard.  This  completed  that 
part  of  the  project  providing  for  a  29-foot  depth  in  the  lower  harbor, 
living  a  channel  600  feet  wide  and  29  feet  deep  at  mean  low  tide  from 
the  deep  water  of  the  anchorage  to  the  lower  wharves,  with  a  large 
area  of  the  same  depth  in  front  of  the  wharves. 

November  16, 1892,  proposals  were  opened  for  a  small  amount  of 
10- foot  dredging  in  the  upper  harbor,  and  a  contract  was  made  with 
llf oore  &  Wright,  December  19, 1892,  at  28  cents  per  cubic  yard,  scow 
measurement.  The  work  was  commenced  February  23, 1893,  and  com- 
pleted early  in  the  following  month,  7,797  cubic  yards  of  material  hav- 
ing been  dredged.  This  completed  the  project  of  188G  for  improving 
I^ortland  Harbor. 

The  total  amount  of  dredging  done  in  the  harbor  up  to  the  end  of 
the  fiscal  year  ending  June  30, 1893,  has  been  about  1,708,051  cubic 
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yardR.    The  total  amonnt  of  stone  built  in  the  breakwater  is  about 
45,()00  tons. 

The  harbor  is  defended  by  Forts  Preble,  Gorges,  Scammel,  and  a  battery  at  Port- 
land Head.  There  is  a  light-house  on  the  breakwater  and  one  at  Portland  Head.  3 
miles  distant  from  the  city.  The  harbor  is  in  the  collection  district  of  Portland  and 
Kulmonth,  of  which  Portland*  is  the  port  of  entry. 

Money  statement. 

July  1,1802,  balance  unexpended ' $36,81i2l 

Amount  appropriated  by  act  approved  July  13,1893 30^000.00 

66,814.21 
June  SO,  1893,  amonnt  expended  during  fiscal  year 41,673.59 

July  1, 1893,  balance  unexpended 25,140.63 

July  1, 1898,  outstanding  fiabUities 140.62 

July  1, 1893, balance  available 36^000.00 


r_-j 


AhBtr€Uit  of  propoMU  for  drtdgin$  im  Portland  Harbor,  Maine,  Kovemher  16, 189f^ 


No. 


1 

2 

8 

4 


Bidders. 


Price  per 
cnbio  yard 

bio  yards) 
measurea 
insoow. 


(MmnlM  II.  Sonther,  Boston.  Mass 

Mt'trttiMtlitan  Dredging  Company,  Lynn,  Maw 

Miwre  &  Wricht,  PortEind,  Me 

Augustas  B.  Martin,  Boston,  Mass 


Contract  made  with  Moore  &  Wright,  December  19,  1892, 


Abstract  of  contracts  for  improving  harbor  at  Portland,  Me,,  in  force  during  the  jU 

year  ending  June  SO,  ISOS, 


^ 


No. 


•1 
•2 


Name  and  address  of  contractor. 


Moore  &  Wright,  Portland,  Me 
do 


•Contract  completed. 

{For  soft  dredging,  in  place. 


Date  of 
contract. 


Mar.  7,1801 
Dec.  19, 1892 


Sabjcct  of  contract. 


Dredging  channel  500  feet  wide  to 
29  reet,  m.  1.  w 

Dredging  channel,  upper  part  har- 
bor, to  16  feet,  m.  1.  w. 


tFor  hard  dredging,  in  plaoe. 
§  In  scow. 
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COMMKRCIAL  STATISTICS. 


Beceipis  and  ahipmeuta. 


Articles. 


1800. 


ISOl. 


Lpples 

(•eioB,  pork,  and  provisions 
Wcks 


Tons. 
7.400 
7, 227 


'4mX 

latUeonthehoof. 
Jement  and  lime. . 
Sotton 


450,000 


Us 

v«nend  merchandise  and  floor 

^rainandhay 

!o© 

tron,  macUnsry,  and  castings . 

Lumlmr 

Molssses  and  sugars 

iCisoellaneoas 

^  and  paints 

3«id,  stone,  clay,  and  whiting . 

Ssit,  brimstone,  and  rags 

Rsihroadties 


12, 150 
100,530 


Total. 


30,000 

2,100 

100, 8J0 

51,  638 
209, 509 


TonM. 

107, 801 

810 

4,675 

600,000 

3,185 

14, 915 

2,H74 

2,:}45 

13, 052 

482.  626 

29, 936 

6,154 

2.773 

39, 162 


17,292 


1,078,716 


20, 000 

20,862 

16,703 

364 


Number  of  arrivaU  in  calendar  year  1802, 


1892. 


Ton*. 

5.733 
18,700 

7.350 
600,000 

3.513 
17,165 

3,815 

5,  514 

10, 0<K) 

377, 417 

91, 970 

26,637 

7,650 
65,328 

8.  360 
73,227 
26, 531 
22, 455 

4,766 
G85 


1,368,237  j   1,376,815 

I 


ecuners,  coaat  trade,  1^00  to  1,500  tons  each *741 

Coast  trade,  about  150  tons  each *52 

Poreign  trade,  3,000  to  6,000  tons  each 48 

iling  vessels,  foreign  trade,  drawing  from  11  to  22  feet 244 

Coast  trade,  drawing  from  10  to  ^  feet 1K>6 

Tor refage only...- 2,000 

^sels  entered  at  the  cnstom-honse 679 

n^elfl  cleared  at  the  costom-hoose 631 


A  14. 

IMPROVEMENT  OF  CHANNEL  IN  BACK  COVE,  PORTLAND,  !^IE. 

^I?lie  first  work  done  in  Back  Cove  was  ordered  in  the  river  and  har- 
^^  act  of  1872.  The  project  was  for  dredging  a  channel  in  <*  Back 
^y  100  feet  wide  and  8  feet  deep  at  mean  low  tide,  from  Tukeys 
^dgeto  the  "  Stone-shed  Wharves."  The  estimated  cost  was  $10,000. 
^^  work  was  completed  in  Jannary,  1874. 

Ilie  act  of  August  5, 1886,  appropriated  $26,250  for  continuing  the 
^Provement  of  Back  Cove.  A  survey  was  made  in  1886,  and  a  proj- 
ti  adopted  having  in  view  the  straightening  juuI  deepening  of  the 
^Hnnel  to  a  depth  of  .12  feet  at  mean  low  tide  and  to  a  width  of  300 
^t,  following  tiie  harbor  commissioner's  lines  along  that  part  of  the 
^Ve  which  borders  the  city,  a  distance  of  about  5,000  feet,  with.a  turn- 
^S  basin  at  the  upper  end.    The  estimated  cost  of  this  project  was 

,  *  l>oes  not  include  a  number  of  steamers  which  ply  from  Forthmd  to  points  in 
"^^00  Bay,  3  to  14  miles  distant. 

ENa  93       d5 
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$181,000,  which,  in  1888,  was  revised  in  conseqaenoe  of  a  trifling  modi- 
fication in  the  location,  and  put  at  $180,000.    This  project  is  now  in 
process  of.  executiou. 
The  following  appropriations  have  been  made: 

Act  of— 

June  10, 1872,  for  improvexnent  of  Portland  Harbor  and  Back  Bay $4S,00(> 

August  5,188(5 2S,25S^ 

August  11,1888 2&,Wa^ 

September  19, 1890 25,00C^ 

Ju]^13,1892 20, 


When  work  under  the  existing  project  was  commenced  the  channeT 
had  a  depth  at  low  tide  of  about  8  to  10  feet  for  about  one-half  i1 
length ^'^in  portions  of  the  remaining  length  the  depth  at  low  tide 
not  exceed  1  foot. 

The  expenditures  to  the  close  of  the  fiscal  year  ending  June  —    — ^ 
1892,  under  the  existing  project,  amounted  to  $51,691.61.    At. the  latte^^r 
date  the  channel  had  been  extended  for  a  distance  of  4,050  feet, 
feet  deep  at  low  tide  and  90  foet  wide  and  a  turning  basin  400 
wide  excavated. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  w< 
924,638.60. 

Dredging,  under  a  contract  with  I^ational  Dredging  Oompany,  w: 
commenced  July  1, 1892,  and  the  contract  was  completed  December  ^ 
1892.  Two  hundred  and  eight  thousand  and  fifty-five  cubic  yards  of 
material  were  dredged  from  the  channel.  The  price  was  11  cents j^^^er 
cubic  yard.  The  present  condition  of  the  work  is  as  follows:  T^TI3i6 
channel  has  been  extended  for  a  distance  of  about  1,400  feet  to  a  wi& — th 
of  160  feet,  about  1,400  to  a  wi4th  of  265  feet,  and  the  remaining  lea^^h 
to  a  width  of  90  feet,  with  a  turning  basin  400  feet  wide  at  the  uppziger 
end,  all  to  the  depth  of  12  feet  at  mean  low  tide. 

Proposals  for  dredging  were  opened  October  3, 1802.    The 
bid  was  27  cents  per  cubic  yard,  but  all  bids  were  rejected,  the  prii 
being  regarded  as  high.    The  work  was  readvertised,  and  bids  ag^ain 
opened  November  16, 1892,  and  again  rejected  for  the  same  reafr'^311 
The  lowest  bid  at  the  latter  date  was  25  cents  per  cubic  yard. 

Back  Cove  is  a  part  of  Portland  Harbor,  and  is  therefore  in  the  aame  collecfc^oji 
district;  is  defencied  by  the  same  forts,  and  the  same  light-honses  are  near  it  aa  mo  ' 
given  for  Portland  Harbor. 

Money  statement, 

July  1, 1892,  balance  unexpended $2it^SS.99 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 


44,558.39 
June  30, 1893,  amount  expended  during  fiscal  year 24, 638.60 


July  1, 1893,  balance  unexpended 19,919.79 

'Amount  (estimated)  required  for  completion  of  existinjij  project 83, 750. 00 

Amount  that  can  beprofitably  expended  in  fiscal  year  endiucc  June 30, 1895  50, 000.00 
Submitted  in  compliance  with  recinirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Ah$traot  ofpropo$aU  far  dredging  in  BtLck  Cove,  Portland  Havhor,  Maine,  October  5. 

1S92. 


Na 


Bidden. 


1 

S 
8 

4 
ft 


Moore  &  Wrieht,  Fortlandf  Me 

Metropolitan  Dredging  Co.,  Lynn,  Maes. 

Angnetoe  B.  Marun.  Boston,  Maas 

Charles  H.  Sonther,  Boston.  Mass 

National  Dredging  Co.,  Wilmington,  Del 


Price  per 

cubic  yard 

(125,000  cubic 
yards),  scow 

Amount. 

measure- 

ment. 

Oenti. 

27 

$33,750 

34 

42,500 

82 

40,000 

81* 

80, 375 

88 

41,250 

AU  bidB  rejected  as  being  too  high. 

•  

Ahetraet  ofpropoaaU  for  dredging  in  BaoJe  Cove,  Portland  Harbor,  Maine,  November  16, 

1892, 


Ka 


Bidders. 


Charles  H.  Sonther,  Boston,  Mass 

Metropolitan  Dredging  Co.,  Lynn,  Mass 

Moore  Se.  Wriffht,  Portland,  Me 

Augustas  B.  SCartin,  Boston,  Mass 


Price  per 

cubic  yard 

(110,000  cubic 
yards),  scow 

Amount. 

measure- 

ment. 

Genu. 

26 

$28,600 

26 

28,600 

25 

27,500 

80 

83,000 

All  bids  rejected  as  being  too  high. 


COMMERCIAI.  STATISTICS. 


Reeeipte  and  ahipmente. 


Articles. 


1890. 


Coal 

Clay  and  sand. 

Granite 

Wood 

BailroMi  Ues.. 


Total. 


Tonn. 
9,552 
12,529 


1891. 


Tons. 
11, 586 
15,868 
635 


22,081 


28,089 


Number  of  veaeels  arriving  in  calendar  year  1802, 


1892. 


Tont. 
35, 771 
19,025 

125 
560 


55,481 


Sailing  vessels: 

Drawing  from  15  to  20  feet,  1,000  to  1,500  tons  each 
Drawing  from  12  to  17  feet,  500  to  1,000  tons  each... 

Drawing  from  9  to  10  feet,  200  to  500  tons  each 

Drawing  less  than  9  feet,  35  to  150  tons  each 


7 

30 

50 

137 
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A  15. 
IMPROVEMENT  OF  SACO  RIVER,  MAINE. 

The  first  appropriation  made  for  the  improvement  of  the  Saco  Elver 
was  in  1827,  when  $7,000  was  appropriated  for  the  erection  of  piers, 
placing  beacons  and  buoys,  and  removing  obstructions  at  and  near  the 
entrance  to  the  harbor.  With  the  expenditure  of  these  funds  it  appears 
that  twelve  piers  were  consti-ucted  within  the  river,  the  object  of  which 
was  to  keep  vessels  from  drifting  on  to  the  rocks  and  ledges,  and  two 
outside  piers  which  were  evidently  intended  for  breakwaters.  No  fur- 
ther appropriations  were  made  until  1866,  when  an  appropriation  of 
$40,000  was  made  for  continuing  the  repairs  of  piers  in  the  Saco  Eiver. 

In  1860  a  plan  was  proposed  by  Mr.  George  Davidson,  of  the  Coasts 
Survey,  for  the  construction  of  ^  two  stone  piers  conducting  the  river 
the  sea  in  a  northeasterly  direction,  at  an  estimated  cost  of  $40,000.  I 
the  same  year  Maj.  B.  S.  Alexander,  of  the  Corps  of  Engineers,  submit^ 
ted  a  plati  for  the  construction  of  a  breakwater  between  the  two  outsid 
piers,  2,915  feet  in  length,  12  feet  above  low  tide,  the  outer  face  to 
of  cut  granite  and  the  inner  of  rubblestone,  the  estimated  cost  of  whic 
was  $192,500.  The  project  of  Maj.  Alexander  was  modified,  at  the  su 
gestion  of  Col.  George  Thorn,  Corps  of  Engineers,  by  adding  to  it  tb 
repairing  and  rebuilding  of  the  inside  piers,  the  total  cost  of  the 
project  being  estimated  at  $211,701.  The  latter  project  was  approve^ 
March  28,  1867,  with  the  condition  that  the  position  of  the  breakwate^^^er 
should  first  be  determined  by  a  board  of  engineers.  .  Such  a  boarC-J»  d, 
consisting  of  Maj.  Casey,  Lieut.  Col.  Thom,  and  Col.  H.  Bache,  approve  :i^^ed 
the  location  proposed  by  Maj.  Alexander,  Corps  of  Engineers.  TIki^Ib 
estimated  cost  was  subsequently  increased  to  $270,000,  and  in  1868 1*"  to 
$320,000. 

The  project  in  1868  was  the  construction  of  the  breakwater  at  tld^T^® 
mouth  of  the  river,  the  removal  of  sunken  rocks,  and  the  rebuilding  ^  of 
some  of  the  most  important  piers  in  the  river.  The  coping  or  pavin^:  "^Jg 
of  the  outer  slopes  of  the  breakwater  was  afterwards  dispensed  witK^  '•^^j 
and  some  of  the  other  work  was  ap])arently  done  at  a  lower  cost  tho^^  tt^" 
the  estimat(^s,  so  tliat  the  entire  i)roject  was  completed  in  1873  at  * 

total  cost  of  $109,275. 

Nothing  more  was  done  from  1873  to  1882.  In  the  latter  year  ""^* 
resurvey  of  the  breakwater  was  ordered  by  act  of  Congress.  Th  ^^tais 
survey  was  made  in  1883  under  direction  of  Col.  Blunt,  Corps  uf  Tn^[^T^'" 
neers,  and  an  estimate  submitted  for  extending  the  breakwater  ou^'  '^^ 
to  Shar])s  Ledge,  raising  and  repairing  the  one  in  existence,  construe  ~^}' 
ing  another  of  less  lieight  on  the  south  side  of  the  entrance,  and  fc^  z^ 
dredging.  The  total  estimated  cost  of  the  improvement  was  $356,()0  ^^  '"• 
The  resurvey  showed  tliat  the  breakwater  did  not  prevent  the  accumw^  -^^' 
lation  of  sand  on  the  south  side  of  it,  so  that  the  bar  had  again  becom:-^-^® 
an  obstruction. 

In  1884  an  ai)propriation  of  $15,000  was  made  for  improving  brear^*^j^* 
water  at  mouth  of  Saco  liiver  and  repairs  to  same.  This  was  a  sing'  ^^'® 
item  in  the  foregoing  estimate,  anil  the  improvements  and  repai'^^^^''^ 
suggested  were  estimated  to  cost  870,000,  so  that  the  project  f^  ^^ 
improvement  at  the  mouth  of  the  river  became  repairing  and  raisir^^^^^^^ 
the  existing  breakwater  tx)  a  height  of  15  feet  above  mean  low  tide,  ai:—  --'" 
a  width  of  12  ihvt  on  top. 

Tlu»  same  act  of  Congress  that  made  an  approi)riation  for  the  brea    ^* 
water  ordered  a  preliminary  examination  and  survey  of  Saco  River.  _^ 
report  of  this  survey  was  submitted  October  16,  1885,  and  a  project 
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ving  the  navigation  of  the  river  i)roper  from  its  niouth  to  the 
of  Saco  and  Biddeford  was  suggest^,  at  an  estimated  cost  of 
10.  This  amount  was  expected  to  give  a  continuous  channel  of  6 
3  mean  low  tide  to  the  head  of  navigation  from  the  bar. 
880  two  appropriations  were  made,  one  for  tlie  river  proper  and 
her  for  the  repair  and  completion  of  the  breakwater.  The  same 
Lone  in  1888.  In  1889  the  engineer  recommended  that  the  two 
ts  be  combined  in  one.  The  revised  estimate  of  the  cost  of  the  two 
len  put  at  $185,000 — $30,000  to  complete  the  breakwater  and 
<K)  to  give  6  feet  at  mean  low  tide  from  the  sea  to  Biddeford  and 
i.t  the  head  of  navigation.  This  estimate  included  the  construe- 
f  a  jetty  on  the  south  side  of  the  mouth  of  the  river.  The  appro- 
m  made  in  1890  was  understood  to  be  for  continuing  work  on  the 
ned  project, 
following  appropriations  have  been  made: 

3. 1827,  for  piers,  buoys,  and  removiug  obstructions  at  and  near  en- 

^_^__ ^ A^    QQQ 

\,  1866,  for  repairing  piers ."*..  40,'o00 

2, 1867,  for  improving  river 40, 000 

•.  1868,  for  improving  river •....! 20, 000 

0, 1869,  for  improving  river 22, 275 

,  1870,  for  improving  river .- 10,000 

3, 1871,  for  imp'-oving  river 15, 000 

>,  1872,  for  improving  river 15, 000 

1884,  for  breakwater 15,000 

5,  1886,  for  breakwater 12,500 

5,  1886,  for  improving  river 12,500 

11, 1888,  for  breakwater 12,500 

11, 1888,  for  improving  river 10,000 

ber  19,  1890,  for  improving  river,  including  breakwater  and  jetty. .  65, 000 

,  1892,  for  improving  river,  including  breakwater 25, 000 

otal 321,775 

total  expenditures  on  both  river  and  breakwater  up  to  June  30, 
lave  been  $256,037.22. 

river  before  the  improvement  was  begun  was  obstructed  at  its 
by  a.  bar  on  which  there  was  only  about  2  feet  of  water  at  low 
bough  much  of  the  river  was  deeper,  and  by  ledges  and  bowlders, 
rift  currents  also  tended  to  sweep  vessels  on  the  rocks  and  ledges, 
expenditures  up  to  June  30, 1892,  have  resulted  in  removing  the 
reus  ledges,  constructing  piers  against  whicli  vessels  could  touch 
it  danger  of  damage,  the  construction  of  a  substantial  break-  • 
on  the  north  side  of  the  entrance,  and  the  partial  construction 
5tty  to  contract  the  channel  way  on  the  south  side.  The  break- 
on  the  north  side  has  made  navigation  at  the  entrance  easier, 
e  deepening  of  the  water,  which  it  was  expected  its  construction 
cause,  has  not  yet  been  accomplished. 

expenditures  during  the  fiscal  year  ending  June  30, 1893,  have 
i34,760.07. 

he  date  of  my  last  annual  report  the  constru(*tion  of  a  riprap 
n  the  south  side  of  the  mouth  of  the  river  was  in  progress  under 
pact  with  George  WiUett  Andrews.  The  work  was  continued 
}he  last  of  November,  1892,  when  the  contract  was  completed, 
tal  quantity  of  stone  deposited  under  this  contract  was  47,271 
lonstmcting  3,250  feet  of  jetty. 

>o8al8  were  invited  for  extending  the  south  jetty  about  1,000  feet, 
so  for  dredging  through  the  bar  at  the  mouth  of  the  river,  the 
>  be  opened  Jidy  13, 1892.  Ko  bids  were  received  for  the  dredg- 
it  a  contract  was  made  July  25,  1802,  with  Joseph  F.  Curit,  of 
agaSy  Me.,  for  extending  the  south  jetty,  at  90  cents  per  ton. 
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The  contractor  began  work  early  in  August,  1892,  and  when  operations 
were  suspended,  about  the  middle  of  the  following  November,  he  had 
put  in  place  10,816  tons  of  stone,  nearly  completing  his  contract. 

The  dredging  of  the  bar  at  the  mouth  of  the  river  was,  in  combina- 
tion with  dredging  at  Cow  Island,  again  offered,  and  the  bids  opened 
N^ovember  16, 1892.  The  bids  were  regarded  as  high  and  were  all  re- 
jects. 

December  3, 1892,  proposals  were  opened  for  construction  of  a  jetty 
at  the  head  of  Cow  Island,  and  one  just  below  the  island.  A  contract 
was  made  December  17, 1892,  with  John  F.  Hamilton,  of  Portland,  Me., 
at  93  cents  per  ton  for  stone  and  75  cents  each  for  fiuscines. 

Work  on  the  jetty  at  the  head  of  Cow  Island  was  commenced  during 
the  latter  part  of  January,  1893,  and  continued  until  early  in  March, 
the  contractor  working  on  the  ice.  The  jetty  was  practiciJly  completed 
for  about  three-fourths  of  its  length,  when  the  ice  became  unsafe  and 
the  contractor  had  to  withdraw.  Work  was  resumed  with  vessels  on 
the  14th  of  April,  and  by  the  close  of  the  year  about  two-thirds  of  the 
work  covered  by  the  contract  had  been  completed. 

The  construction  of  the  jetty  on  the  south  side  of  the  entrance  has 
given  an  increased  depth  between  it  and  the  breakwater,  and  the  con- 
struction of  the  extension  is  with  a  view  to  securing  the  fall  projected— 
depth  through  the  bar. 

The  improvements  already  made  have  been  of  material  aid  to  com — 
merce,  btit  it  is  impracticable  as  yet  to  state  the  effect  of  the  contrao — 
tion  works,  comprising  the  operations  during  the  past  year. 

Saoo  Riyer  is  ia  the  ooUeotion  district  of  S(ico,  He.,  of  which  Saoo  is  the  port  o^h 
entry.    The  nearest  light-house  is  Wood  Island. 

Money  statement. 

Jnly  1, 1S92,  balance  unexpended $39,887. 

Amoont  appropriated  by  aot  appToved  July  18, 1802 25^000. 

64^887. 
June  80, 1898,  amount  expended  daring  fiscal  year 84,760.1 

July  1, 1893, balance  unexpended 30,077.' 

July  1, 1893,  outstanding  liabilities $1,898.23 

July  1, 1893,  amount  covered  by  uncompleted  contracts 7, 942. 77 

9,841. 

July  1, 1893,  balance  ayailable 20,236. 

(Amount  (estimated)  required  for  completiou  of  existiuff  project 72, 500. 
Amountthat  can  be  profitably  expendedinfi8calyearendingJuue30, 1895    50, 000. 
Submitted  in  compliance  with  requirements  oi  sections  S  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 


Ahitraot  of  propo$al$  for  oonsiruction  of  riprap  jetty  at  mouth  of  Saoo  Biver,  Maine,  /• 

IS,  18BS. 


Ka 


1 
2 
8 

4 


Bidden. 


Aaron  Cleaves,  Chebeague,  If  e 

George  Willett  Andrews,  Biddcford,  Me. 

Joseph  F.  Curit,  Chebeagne,  Me 

Jordan  &  Carlton,  Bath,  Me 


Price  per 

ton  (12,000 

Amoan 

tons  stone). 

ChnU. 

97 

$a 

97 

a 

00 

10. 

96 

a 

Contract  made  with  Joseph  F.  Curit,  July  25, 1892.    Proposals  were  invited  at 
same  time  for  dredging  Outer  Bar,  but  none  were  received. 
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Jih8tra43i  of  proposaU  for  dredging  at  mouth  of  Saco  Rivera  Maine,  November  16, 1S02, 


No. 


1 
2 

8 
4 

6 


Bidden. 


HaiDilton  &  Sawyer,  Chebeaffiie,  Me 

Chjurles  H.  Southei,  Boston,  Mass 

MetropoUUm  Dredging  Co.,  Lynn,  Mass 

Moore  &,  'Wricbt,  Portland,  Me 

Aagustus  B.  Martin,  Boston,  Mass 


Cow 

Outer 

Island 

Bar 

Bowlders 

(4.0.000 

(15,000 

(350  cubic 

cubic 

cubic 

yards). 

yards). 

yards). 

$0.45 

$0.08 

$0.80 

.52 

1.02 

.83 

.47 

.98 

1.25 

.40 

.90 

.75 

.50 

1.00 

1.00 

Amount. 


$35, 230. 00 
38, 990. 00 
36, 287.  50 
31, 7f)2.  50 
37, 850. 00 


All  bids  rejected  as  too  high. 

AJiittract  of  proposaU  for  construction  of  riprap  jetties  in  Saco  River,  Maine,  December  3, 

189S, 


2fo. 


Bidders. 


George  Willett  Andrews,  Biddeford,  Me 
John  jB*.  Hamilton,  Portland,  Me 


Stone 
(14,000 
tons). 

Fascines 
(800). 

Cents. 
93 
93 

Cents. 
75 
75 

Amount. 


$13,620 
13,620 


Contract  made  with  John  F.  Hamiltou,  December  17,  1892. 


of  contracts  for  improving  Saco  River,  Maine,  in  force  during  the  fiscal  year  end- 
ing June  SO,  1893. 


Name  and  address  of  contractor. 


Georee  Willett  Andrews,  Bidde- 
ford, Me. 
Joseph  F.  Onrit,  Chebeagne,  Me. . . 

John  F.  Hamilton,  Portland,  Me  . . 


Date  of 
contract. 


Jan.  24,1891 
July  25, 1892 
Dec.  17,1892 


Subject  of  contract. 


Stone  jetty  at  month  of  river. 


Extension  of  stone  jetty  at  mouth 

of  river. 
Construction  of  riprap  jetties  near 

Cow  Island. 


*Colktrarct  completed. 


tPer  ton  for  stone. 


Price. 


Cents. 


tFor  each  fascine. 


t84 

too 

t93 

:75 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 


^^?^»«itiidiime 


^o^iS"««»"^ 

^iTfc^7»r^  "^^  ashes. 


Total. 


Articles. 


1800. 


Tons. 

6,160 

33,015 

938 

1,384 

738 

565 


75 
1,212 

44,087 


1801. 


Tons. 

6,000 

40, 724 

485 

1,684 

80 

480 

92 

220 


49, 765 


1802. 


Tons. 
6,100 
39, 266 
300 
972 
120 
250 


iO 


A7, 108 


i 
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Number  of  veesde  arriving  in  calendar  ffear  lAAf* 

SaiTiqg  vessels — 

Drawing  8  to  lU  feet *» 

Drawing  Hi  to  12  feet ". 30 

Cleared,  foreign •••••••.«•••••     9 


Ax6. 
IMPROVEMENT  OF  KENNEBUNK  RIVEB,  MAIKB. 

The  Kennebunk  Eiver  is  a  small  stream  that  empties  into  the  Aflaa- 
tic  about  30  miles  south  of  Portland.    Formerly  Ihe  shipbuilding  in- 
dustry on  this  river  was  very  great,  though  the  river  itself  was  smaUL* 
Of  late  years  this  industry  has  fallen  off  to  almost  nothing. 

The  first  appropriation  for  the  improvement  of  the  river  by  th.^^ 
National  Government  was  made  in  1829.    This  was  for  repairing  tit 
pier  on  the  east  side  of  the  channel  at  the  entrance  to  tiie  nveri  whi 
had  been  constructed  by  private  enterprise  many  ^ears  belbre.    App: 
priations  were  made  between  1829  and  1852  for  piers  at  the  moatji 
the  river.    These  were  designed  to  improve  the  course  and  depth 
the  channel  entrance,  and  a  wharf  built  a  short  distance  opstream 
for  the  security  of  vessels  when  they  were  detained  by  tibie  tide 
storms. 

With  the  appropriations  made  in  1870  and  1871  the  piers 
extended  and  repaired  and  the  wharf  was  also  repidred.    This  worl 
wa«  completed  in  1872. 

In  1876  a  project  was  adopted,  the  object  being  to  afford  a  eh 
of  navigable  width  from  the  mouth  of  the  river  up  to  Eenneb 
a  distance  of  about  Ijr  miles,  apd  of  a  depth  of  not  less  tibian  4  fSolet 
mean  low  tide,  or  13  feet  at  high  tide.    This  work  was  aocoBplish 
by  dredging  at  the  Wading  Place  and  at  Mitchells  Point,  and  remo^ 
ing  sunken  ledges  below  Wards  Wharf  and  others  near  the  mouth 
Gooch  Creek,  so  as  to  give  a  depth  of -4  feet  at  mean  low  tide.    Th^ 
project  was  completed  in  1882,  but  the  dredged  channels  subsequent!; 
filled  up  again. 

The  river  and  harbor  act  of  1888  directed  a  survey  of  the  Kennebun 
River,  which  was  made  in  1889,  and  a  new  project  submitted,  the-esti] 
mated  cost  of  which  was  $20,000.    The  object  of  the  work  proposec 
was  the  repair  of  the  jetties  or  piers  at  the  mouth  of  the  river,  thiP 
repair  of  the  wharf  above,  at  which  vessels  tied  up  when  detained  bji 
tides  and  storms  and  the  contraction  of  the  stream  at  Wading  Plac^^ 
by  a  small  stone  jetty.    The  project  was  approved  December  19, 1       ^ 
and  its  execution  was  commenced  in  1891. 

The  following  appropriations  have  been  made: 


71 

erfr- 

L    Tu 
Tier 


March2,lS29 $5,000 

March  2, 1831 1,175 

February  24,1832 1,700 

June  28, 1834 10,:^00 

Julv2,l836 7,500 

March  3, 1837 3,000 

Jul.v7,1838 8,000 

August  30, 1852 7,500 

July  11,1870 5,000 


March  a,  1871 |5, 

AuguBt  14,1876 6, 

March3,187'J 2, 

June  14, 1880 2, 

March  3, 1881 2, 

September  19, 1890 20, 

Total 85,1 
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Tlie  expenditures  up  to  June  30, 1892,  have  been  $79,011.71.    These 

expenditures  have  accomplished  the  construction  of  two  piers  or  jetties 

at  the  mouth  of  the  river  and  kei)t  them  in  ro])jnr  for  many  yours,  the 

construction  and  repair  of  the  Avharf,  the  construction  of  \i  jetty  or 

dike  at  Wading  Place,  and  some  drodgin^r,  Avhich  was  done  years  a^o. 

Tlie  expenditures  during  the  year  ending  June  30,  1893,  have  been 

I  $89672.30.    These  were  applied  to  completing  the  permanent  repairs  to 

\  the  wharf,  and  to  repairing  or  strengthening  the  jetty  on  the  north 

V  side  of  the  mouth  of  the  river.    The  work  was  iinished  during  the  sea- 

i  son  of  1892,  completing  the  project. 

'  There  is  but  little  commerce  on  the  river  and  none  is  expected  to  be 

\         developed  by  the  improvements.    The  place  is  visited  chietiy  by  small 
settling  vessels  and  pleasure  craft. 

The  river  is  in  the  coUection  district  of  Konnehunk,  which  is  the  nearest  port  of 
entry.    The  nearest  Ught-honse  is  on  Goat  Island^  near  Cax^e  Porpolsu. 

Money  statement 

«^i2ly  1, 1S92,  balance  unexi>ended $5,179.80 

«^Qiie  SO,  1893)  amonnt  expended  during  fiscal  year 3,672.30 

•^nly  1,1893» balance  avaUable 1,507.50 


of  propoidls  far  eampleUng  consiruction  of  atone  wharf  and  rough  sfone  in  jetty 
at  mouth  ojKennehunk  Hirer ,  Maine,  July  IS,  180B, 


K-. 


Bidden. 


^oMph  F.  Cnrit, 
Cbebea|[ue.  Me  . . . 

Soloii  ^  ADdrews, 
Gorluunf  JCe  ..•••• 


Diraenaion 

atone  for  wharf 

(420  tona). 


Price. 


$1.90 
2.35 


Amoiut. 


$798.00 
987.00 


Stone  for  back- 
ing (200  tons). 


Price. 


Amount. 


$l.05|    $21U.00 
1. 50!      300. 00 


Fender  timbers 
(5). 


Price. 


$20.00 


Amonnt, 


$100.00 


25.00i      125.00 


Stone  for  jetty 
(700  tons). 


Total. 


Price. 'Amount. 


$1.  .'>o  $1 ,  CK).  ou!$*j,  ir)8. 00 

1.35!      045. 0<)'  2,357.00 


>xitract  mode  with  Joseph  F.  Cur  it,  July  25, 1892. 


COMMKUCIAL  STATISTICS. 

Receipts  and  ahipmenta. 


Artidea. 


Totid. 


1800 

1801. 

Tont. 
2,166 
1,8U 

Tont. 
3,  G95 
1,000 

3,980 

4,695 

1892. 


Tont. 
3,000 


3,900 


Number  ofveiBeU  arriving  in  calendar  year  1892. 
drawing  10  fieet  or  more 


21 
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Vessels  built  in  189S. 


Tonnage. 


QteuUm. 

Barges ♦ v 3  3« 

Soowsloops 2  115 

Steamer 1  8 

A  17. 
IMPROVEMENT  OF  HARBOR  AT  YORK,  ME. 

York  Harbor  is  located  at  the  mouth  of  York  River,  a  small  stream 
that  empties  into  the  Atlantic  Ocean  about  10  miles  east  of  Portsmoath, 
IT.  H. 

A  survey  was  made  in  1884,  and  a  report  thereon  submitted  in  Feb- 
ruary, 1885,  in  which  a  project  of  improvement  was  suggested.  This 
project  had  for  its  object  (1)  the  removal  by  dredging  of  part  of  the 
spit  off  the  southwest  point  of  Stage  Neck;  (2)  the  removal  of  part 
of  a  sand  shoal  off  Bragdons  Island,  and  (3)  the  removal  of  the  upper 
shoal  just  north  of  Bragdons  Island.  The  object  of  the  improvement 
was  to  widen  and  straighten  the  channel,  which  was  very  crooked  and 
difl^cult  to  navigate,  and  give  a  navigable  channel  of  10  feet  at  mean 
low  tide.    The  estimated  cost  of  the  project  was  $26,000. 

The  project  was  approved  in  1886,  after  the  first  appropriation  for 
the  work  was  made  and  its  execution  was  entered  upon. 

In  1887  it  was  found  that  the  prices  on  which  the  estimate  was  based 
were  too  low,  so  the  estimate  was  revised  and  increased  to  $30,000. 

Subsequently  it  was  found  that  part  of  the  spit  off  Stage  Neck  was 
ledge  instead  of  loose  rock  and  gravel,  and  in  1888  the  estimate  was 
again  revised  and  made  $44,000. 

The  following  appropriations  have  been  made: 

Au^r„st5,  1886 .•...  $15,000 

August  11,  1888 10,000 

September  19,1890 10,000 

July  13,  1892 9,000 

The  total  expenditure  up  to  June  30,  1892,  have  been  $35,000. 

With  these  expenditures  the  following  work  has  been  accomplished: 
Part  of  the  shoal  at  the  entrance  to  the  harbor  has  been  removed  by 
dredging  and  rock  excavation  to  a  depth  of  10  feet  at  mean  low  tide? 
thereby  increasing  thewidthof  the  channel  at  the  narrowest  point  ftom 
90  feet  to  about  150  feet.  A  part  of  the  shoal  in  the  upper  part  of  tho 
harbor  has  also  been  removed  by  dredging  to  the  same  depth,  increa*- 
ing  the  width  of  the  10-foot  channel  at  that  point  about  100  feet. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1893,  were 
$23.94. 

The  appropriation  of  1892  is  for  completing  the  improvement. 

Proposals  for  dredging  were  opened  November  16,  1892,  and  a  con- 
tract was  made  December  21,  1892,  with  Augustus  B.  Martin,  of  Bos- 
ton, Mass.,  for  dredging  at  the  entrance  to  the  harbor  at  68  cents  P^ 
cubicj  yard,  and  for  dredging  in  the  harbor  basin  at  36  cents  per  cubic 
yard,  the  work  to  be  done  during  the  present  season. 

The  improvement  is  in  the  collection  district  of  York.  The  nearest  light-hou§«' 
Cape  Neddick,  3  miles  distant. 


APPENDIX  A — ^REPORT   OF   LIEUT.  COL.  HAINS.  715 

Money  statement. 

ount  appropriated  by  act  approved  July  13,  1892 $9,000.00 

le  30,  1893,  amount  expended  during  fiscal  year 23. 94 

y  1, 1893,  balance  unexpended 8,976.06 

y  1,  1893,  outstanding  liabilities $50.00 

y  1,  1893,  amount  covered  by  uncompleted  contracts 8, 100. 00 

8, 150. 00 

y  1, 1893,  balance  available 826.06 


Ahstract  of  propoaaU  for  dredging  in  Torh  Marlor,  Maine,  November  16, 1892, 


Bidden. 


CluurlM  HI  Souther,  Boston,  Mass. . 
Angustiu  B.  Martin,  Boston,  Mam 
Moore  Sl  Wright,  Portland,  Me  ... . 


At  en- 
trance 
(6,000  cubic 
"yards). 
Frice  per 
cubic  yard. 


Cents. 


77 
68 
75 


Harbor  Ba- 
sin, (20,000 
cubic 
vards). 
Frice  per 
cubic  yard. 


Oentt. 


41 
36 
40 


Amount. 


$12,820 
11,280 
12,500 


Contract  made  with  Augustus  B.  Martin,  December  21, 1892. 


COMMSRCIAL  STATISTICS. 


BeceipU  and  ihipmenta. 


8&: 


^nn  produce 

^ttid  oysters 

ita 

iBenl  merchandise 

^1  wood,  and'  potatoes 

(Be  and  cement 

tuber *. 


Total 


Articles. 


1890. 


Tont. 


6,750 
2,000 


75 


1,000 

5,000 

267 

8,000 


18,092 


1891. 


Tons. 


3,500 
400 
100 
100 
500 
500 

1,100 
150 


6,350 


1892. 


Tont. 

90 

1,800 

600 

90 


650 
1,500 

600 


5,330 


Number  of  veeeeU  arriving  in  calendar  year  1892* 


^ng  vessels  drawing  9  feet  . . . ; 
filing  vessels  entered  for  refuge. 


50 
20 


.* 
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A  i8. 

IMPROVEMENT  OF  BELLAMY  RIVER,  NEW  HAMPSHIRE. 

# 

The  Bellamy  Biver  to  the  head  of  navigation  is  a  tidal  brancli  of 
Great  Bay,  which  empties  into  the  £iscataqua  Biver  at  Dover  Point, 
4  miles  above  the  bridge  at  Portsmouth,  ST.  H.  At  low  water  the 
channel  of  the  river  is  too  shoal  for  any  navigation^  except  for  a  8h(»rt 
'  distance  from  its  mouth.  The  distance  over  which  improvements  are 
projected  is  about  2^  miles. 

A  survey  was  made  of  the  Bellamy  Biver  in  1887  and  a  project  of 
improvement  suggested,  at  an  estimated  cost  of  $28,000,  which  was 
increased  in  1891  to  $35,000.  The  project  is  to  secure  achaoDelSO 
feet  wide  and  5  feet  deep  at  mean  low  tide  from  the  mouth  of  the  rim 
up  to  Sawyer's  Mill  at  Dover.  The  rise  and  fidl  of  the  tide  being  aboat 
7  feet  a  high- water  navigation  of  12  feet  will  be  secured. 

The  above  project  was  adopted'in  1888  and  its  execution  is  now  in 
progress. 

The  following  appropriations  have  been  made: 

Angust  11, 1888 110,000 

September  19, 1890 laOOO 

July  13,  1892 : 7,500 

The  expenditures,  up  to  the  close  of  the  fiscal  year  ending  Jnne  31^ 
1892,  have  been.  $10,120.84.  These  expenditures  have  resulted  io  gif- 
ing  a  channel  from  the  mouth  of  the  river  up  to  about  1  mile  above 
Boberts's  brickyard  50  feet  wide  and  5  feet  deep  at  low  tide. '  In  other 
words,  about  1  mile  was  added  to  the  navigable  part  of  the  river. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  have 
been  $9,561.27. 

Dredging  under  a  contract  made  during  the  previous  fiscal  year  irtf    ' 
in  progress  during  the  early  pai't  of  the  year  just  ended,  and  the  con- 
tract was  completed  early  in  August,  1892;  35,997  cubic  yards  of  mate- 
rial were  dredged,  adding  about  three-fourths  of  a  mile  to  the  navige- 
ble  part  of  the  river. 

Proposals  for  dredging  were  opened  November  16, 1892,  but  the  prioee 
being  iiigh  all  bids  were  rejected.    The  work  will  be  readvei*tised. 

There  is  no  trade  on  the  river  at  present  beyond  the  brickyard,  near 
which  the  first  dredging  was  begun,  but  it  is  thought  that  the  improve- 
ment of  the  river  in  the  upper  part  will  develop  the  manufacUire  of 
bricks,  an  extra  good  quality  of  which,  it  is  reported,  can  be  made  here; 
and  it  will  also  enable  coal  and  other  mill  supplies  to  be  shipped  to 
Sawyer's  Mill  and  the  western  part  of  Dover  at  a  less  cost  tuan  at 
present. 

Money  statement. 

July  1, 1892,  balance  nnexpcnded $9,879.08 

Amouut  appropriated  by  act  approved  July  13,189^ 7,500.00 

17,379.68 
Jnne  30, 1893,  amount  expended  during  fiscal  year 9, 661. 87 

July  1, 1893;  balance  unexpended 7,819.88 

{Amount  (estimated)  required  for  completion  of  existing  project 7,600.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JanedO^  1S96      7, 600. 00 
Submitted  iH  compliance  with  reqiremonts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1S9S. 
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ihstract  of  propoiaU  for  dredging  in  Bellamy  Itiverj  Xew  Hampshire,  Noveniher  16 ,  1892, 


BTo. 


1 

2 
8 

4 


Bidden. 


Charles  H.  Souther,  Boston,  Mms. 
Augiutas  B.  Martixi,  Boston,  lisss 
Moore  St,  Vi  richt,  Portlsnd,  Me. . . 
Metropolitan  Dreidging  Co.,  Ljmn, 


Price  x>er 
cubic  yard 
(35,000  cu- 
bic yards). 


Amount. 


All  bidB  rejected  as  being  too  high. 


$11,900 
10,150 
12,250 
12,250 


A  xg. 

IMPROVEMENT  OP  COCHECO  RIVER,  NEW  HAMPSHIRE. 

The  Cocheco  River  is  a  branch  of  the  Piscataqiia,  which  emptier  into 
bhe  sea  at  Portsmouth,  IS.  H.  Dover  is  the  head  of  navigation  and  here 
bhe  mean  rise  and  taXL  of  tides  is  about  7  feet. 

From  Dover  to  the  Lower  Narrows,  a  distance  of  about  1^  miles,  the 
river  was  much  obstructed  by  bowlders,  ledges,  and  shoals,  the  depth 
>f  water  being  only  from  6  inches  to  2  feet  at  mean  low  tide.  Appro- 
mdtions  amounting  to  $10,000  were  made  as  early  as  1836  and  1837 
'*for  deepening  the  channel  of  the  Cocheco  branch  of  the  Piscataqua 
leading  into  Dover  Harbor,^  but  the  records  do  not  show  what  work 
If  as  accomplished. 

The  first  regular  project  for  the  improvement  of  the  river  was  based 
dn  an  examination  made  in  1870,  and  consisted  in  making  a  channel  not 
less  than  40  feet  wide  and  4  feet  deep  at  mean  low  tide  from  the  lower 
narrows  up  to  Collins  Wharf,  at  the  head  of  the  upper  narrows.  The 
estimated  cost  of  the  project  Avas  $45,000. 

Subsequently  more  accurate  and  extended  surveys  having  shown  the 
practicability  of  extending  the  improvement  up  to  Packets  Landing  and 
thence  to  make  a  channel  2  feet  deep  at  low  tide,  corresponding  to  9 
feet  at  high  tide,  and  a  width  of  30  feet,  up  to  the  bridge  at  the  head  of 
navigation,  the  estimate  was  increased,  to  suit  the  latter  project,  to 
$85,000.  This  sum  was  appropriated  between  1871  and  1878,  and  by 
1879  all  the  improvements  at  that  time  contemplated  were  completed. 

These  improvements  opened  up  a  large  commerce  employing  large 
vessels  where  formerly  flatboats  had  been  used.  Owing  to  the  abrupt 
turns,  however,  in  the  channel  at  the  Lower  Narrows  these  vessels  had 
difficulty  in  passing  that  place.  The  larger  vessels  that  came  into  use 
requir^  a  wider  and  deeper  channel. 

A  new  project  was  therefore  adopted  providing  for  making  a  cutoft* 
channel  through  Alleys  Point,  with  straight  connecting  channels  above 
and  below,  and  widening  to  60  feet  and  deepening  to  5  feet  the  exist- 
ing channels  through  Trickeys  and  Clements  Point  Shofils;  *28,(K)0 
were  appropriated  and  expended  in  making  the  "cut-ott"  tlirongli 
Alleys  Point.  The  other  work  of  blasting  and  removing  rock  and 
dredging  in  the  upper  portions  of  the  river  was  estimated  to  cost 
$47,000  more.    This  second  project  was  completed  in  1888. 

The^t  of  August  11, 1888,  ordered  another  survey  to  be  made  of 
bhe  river.  The  report  of  this  survey  is  dated  December  14, 1889.  The 
arge  increase  in  trade  seemed  to  justify  still  a  further  improvement  of 
he  river  and  accordingly  a  new  project  was  submitted,  suggesting  an 
mprovement  that  looks  to  obtaining  a  channel  depth  of  7  feet,  in- 
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creaBing  to  7^  feet  in  rock^  the  channel  to  have  a  mmimum  widfb  of  80 
feet  where  confined  in  rock,  increasing  to  60  and  75  feet  where  the 
material  is  less  expensive  to  remove.  This  last  project  is  estimated  to 
cost  $175,000. 

The  following  appropriations  have  been  made  for  the  improvement 
of  this  river: 

July  4, 1836 i ^ HC«0 

March  3, 1837.... 5,000 

March  3, 1871 10,000 

June  10,  1872 10,000 

March  3, 1873 10^000 

June  23, 1874 10,000 

March  3, 1875 -. 25,000 

August  14, 1876 i 14»O00 

JunelS,  1878 6^000 

August  2, 1882 88,000 

Ju5r5, 1884 28,000 

Augusts,  1886 10^000 

August  11, 1888 : 9,000 

Septemher  19, 1890 28,000 

July  13, 1892 / 16^000 

Total 210^000    , 

The  total  expenditures  on  the  improvement  of  the  river  up  to  Jmie 
30, 1802,  have  Deen  9194,404.12.  These  expenditores  have  resulted  in 
giving  a  channel  through  the  rocky  bed  of  the  river  5  ^t  deep  and 
40  feet  wide  in  the  narrowest  parts,  where  before  the  deptiti  was  only 
from  6  inches  to  2  feet. 

The  upper  end  of  the  channel  at  Dover  has  been  deepened  to  7  ftet 
at  mean  low  tide  for  a  length  of  1,200  feet,  with  widtibs  varying 
from  100  feet  to  140  feet.  Portions  of  the  channel  above  and  belov 
Clement's  Wharfl  of  a  tot^  length  of  600  feet,  h^ve  also  be^i  dredged 
to  the  same  deptn. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  hare 
been  $29.88. 

No  work  was  done  during  the  year  just  ended. 

Proposals  for  dredging,  under  the  appropriation  of  July  13,  IStt, 
were  opened  November  16, 1892,  and  again  February  20, 1893,  but  flio 
bids  each  time  were  regarded  as  high  and  all  were  rejected. 

The  improvements  in  the  navigation  of  the  Gocheco  have  been  of 
great  benefit  to  the  people  of  Dover  and  the  vicinity.  In  the  item  rf 
coal  alone,  it  is  reported  that  not  less  than  35,000  tons  are  supplied 
annually,  at  a  saving  of  50  cents  per  ton,  which  could  not  have  been 
done  had  no  improvement  been  made. 

Money  statement. 

July  1, 1892,  balance  unexpended 1696^88 

Amount  appropriated  by  act  approved  July  13, 1892 15, 000.00 

15|596*0D 
June  30, 1893,  amount  expended  during  fiscal  year 29.9 

July  1, 1893,  balance  unexpended 15^560.00 

July  1, 1893,  outstanding  labilities 25.00 

July  1, 1893,  balance  available 15^54100 

'Amount  (estimated)  required  for  completion  of  existing  project 135,  OOOlOO 

1  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    50^  000.00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  oiyil  act  of  March  S^  1883. 
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I  Ahttrad  of  propaaaUfor  dredging  in  Cooheco  River,  New  Hampshire,  November  16, 180S, 


Vo. 


1 
9 
8 


Biddert. 


Price  per 

cubic  yard, 

(10,000  on- 

bio  yards). 


GharlM  H.  Souther,  Bofton,  Maes. . 
AncuBtna  B.  Kartin,  B<Mton,  Maaa 
ICoore  &  Wright, FortlMul, if e  .... 


$1.57 
1.40 
1.45 


Amount. 


$15, 700 
14,000 
14,500 


All  bids  rejected  as  being  too  high. 
Ah%traai  ofprapoeaU  for  dredging  in  Cockeeo  Biver,  New  ffampehiret  Felruary  SO,  1893, 


Ko. 


1 

2 


Bidders. 


Koore  A>  Wrleht,  Fortkod,  He. 
A.  B.Mjurtiii,  Beaton,  Mass 


Price  per 
cubic  yard, 
(10,0<K)  cu- 
bic yards). 


$1.45 
1.39 


Amount. 


$14,500 
13,900 


All  bids  rejected  m  being  too  high. 


COMMBBCIAL  STATISTICS. 

BeceipU  and  bhipmente. 


Artiolee. 


Brlflk 

Goal 

CcdBMOt,  Itane,  and  plaater. 


Lomber 

General  auiohandiae. 

Pboaphatea 

~  (moulding) 


Total. 


1800. 


Tons. 


40.000 


40,000 


1801. 


Tonif. 

40,050 
26, 65G 

1.810 
390 

1,500 


1892. 


Ton*. 
MO.  000 
27,855 
1,950 


150 
100 


70,662 


1.600 


150 

80 

150 


71, 786 


*£atimated. 
Number  q/  veeeeU  arriving  in  calendar  year,  1S9S, 

Bailing  yeesela  of  from  400  to  500  tons  each 27 

Sailing  Teasels  of  less  than  400  tons  each 67 

Steam  tngs  plying  on  the  river 3 

Barga 1 


A  20. 
HABBOR  OF  EEFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

At  the  instance  of  members  of  the  Marine  Society,  and  the  Board  of 
Trade,  and  otlier  citizens  of  Portsmouth,  a  survey  of  this  harbor  was 
made  in  1882  by  Col.  George  Thom,  Cori>s  of  Engineers.  The  improve- 
ment desired  at  that  time  was  to  have  the  channel  of  entrance  opened 
to  a  depth  of  9  feet  at  mean  low  tide  for  a  width  of  100  feet,  and  to 
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have  the  inner  basin  enlarged  to  a  width  of  300  feet  for  a  length  of 
about  700  feet,  and  the  dredged  channel  and  basin  protected  hy  & 
rubblestone  breakwater.   The  estimated  cost  of  the  project  was  $^,000. 

The  act  of  Congress  of  July  5, 1884,  directed  a  preliminary  ezanima- 
tion  and  survey  to  be  made  with  a  view  to  its  improvement  as  a  harbor 
of  reftige.  This  examination  was  made  in  the  lattor  part  of  the  year 
1884,  and  an  enlarged  project  submitted  for  the  improvement,  the  esti- 
mated cost  of  which  was  $150,000.  The  former  project  was  not  regarded 
by  the  ^strict  engineer  as  sufficient  to  accomplish  satisfieu^ry  resoltB, 
and  the  lattor  he  regarded  as  too  costly  to  justify  the  Gk)vemment  in 
undertaking  it.  The  former  project,  however,  was  adopted  in  1886, 
and  its  execution  entered  upon. 

In  1887  the  engineer  recommended  that  the  project  be  enlarged,  as 
the  old  project  did  not  seem  to  meet  the  needs  of  those  interested.  A 
new  project  was  therefore  suggested,  providhig  for  the  construction  of 
two  breakwaters,  one  on  the  north  side  and  the  other  on  the  south  side 
of  the  entrance,  and  the  dredging  of  an  anchorage  behind  them  of  aboat 
49  acres  to  a  depth  of  12  feet  at  mean  low  tide.  The  estimated  cost  of 
the  enlarged  project  was  $235,000. 

The  act  of  1888  made  an  appropriation  of  $20,000  for  the  work  on  the 
enlarged  plan.  Before  the  improvement  was  undertaken  the  depth  of 
water  in  the  harbor  was  only  about  6  &^t  at  low  tide,  and  the  anchor- 
age was  small  in  area  and  exposed  to  the  fiill  force  oi  the  sea,  which  iB 
heavy  when  the  winds  are  strong  from  the  northeast.  The  object  (d 
the  improvement  is  to  form  a  harbor  of  refugeibr  small  coasters  and 
other  vessels  that  get  caught  outeide  and  are  unable  to  got  into  the 
harbor  of  Portsmouth  on  account  of  the  strong  ebb  tide  which  sets  out 
to  sea.  It  is  said  that  a  number  of  wrecks  have  occurred  which  need 
not  have  happened  if  such  a  harbor  had  been  in  existence. 

The  following  appropriations  have  been  made: 

Augusts,  1886 HO^OOO 

AuflTust  11, 1888 aO,0» 

September  19, 1890 40,flOD 

July  13, 1892 80,000 

The  total  expenditures  up  to  June  30, 1892,  were  $42,422.83.  Th« 
results  accomplished  up  to  that  date  were  the  dredging  of  a  part  of  tbe 
area  intended  for  anchorage  ground  under  the  new  project  and  the  par- 
tial construction  of  the  breakwater  on  the  south  side  of  the  entrance. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1883,  have 
been  $3,068.03. 

Work  on  the  breakwater  on  the  south  side  of  the  entrance,  under 
contract  with  George  Willett  Andrews,  was  commenced  in  July,  1892. 
The  contractor  opened  a  qunrry  in  the  vicinity  of  the  work,  but  bas 
made  but  little  progress,  only  6,096  tons  of  stone  having  been  dei)0sited 
to  the  close  of  the  year. 

Proposals  for  dredging  were  opened  October  3  and  November  16» 
1892,  but  each  time  all  tlie  bids  were  rejected,  the  prices  being  consid- 
ered high.  The  work  was  again  advertised,  and  a  contract  was  made 
February  24,  1893,  with  Moore  &  Wright,  of  Portland,  Me.,  for  dredg- 
ing a  channel  about  2,600  feet  long,  200  feet  wide,  and  12  feet  deep  at 
mean  low  tide.  Work  was  commenced  May  22, 1893,  and  at  the  cloee 
of  the  fiscal  year  the  contractor  liiid  dredged  about  47,500  cubic  yards. 

There  is  no  commerce,  properly  considered  as  such,  in  Little  Harbor. 
The  work  is  intended  as  a  harbor  of  refuge,  and  will  doubtless  be  used 
only  in  case  of  necessity  by  small  coasters  which  can  not  reach  Ports- 
mouth Harbor  in  northeasterly  storms. 
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Money  statement 

ily  ly  18d2,  baUuiee  unexpended $27,577.17 

mountappropriatedby  act  approved  July  13, 1892 80,000.00 

57, 577. 17 
me  90, 1893,  amount  expended  during  fiscal  year 3,068.03 

ily  1, 1893,  balance  nnexponded 54,509.14 

ily  1, 1893,  outstanding  liabilities $662.67 

ily  1, 1893,  amount  covered  by  uncompleted  contracts 52, 963. 29 

53, 625. 96 

ily  1, 1893,  balance  available 883.18 

Amount  (estlmated)required  for  completion  of  existing  project 135, 000. 00 

Amountuiatcanbenrotitably expendediniiscalyearcnuing Juno30, 1895    25, 000.00 
Submitted  in  compliance  with  requirements  of  sections  i  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ab9tract  of  proposals  for  dredging  in  Little  Harbor,  Neto  Hampshire j  October  S,  1803, 


1 

3 
S 
4 
6 

e 


Bidden. 


Kooredt  Wri£hi,Portiiiid,Me 

MetropoliUn  I>redging  Co.,  Lynn,  Maas. . 

Thomas  Symonda,  Leominster,  Maas 

Augnataa  B.  Martin,  Boston,  Mass 

Charles  H.  Souther,  Boston.  Mass 

National  Dredging  Co.,  Wilmington,  Del. 


Price  per 

cabio  yard 

(2&0,000 

cubic  yards). 


Centt. 
26 
30 
30 

28 


Amount. 


$65,000 
75,000 
75.000 
68,750 
69,375 
70,000 


All  bids  rejected  as  being  too  high. 

hstract  of  proposals  for  dredging  in  Little  Harbor,  Neto  Hampshire,  November  16, 1898. 


1 
3 
8 
i 


Bidders. 


Price  per 

cubic  yard 

(150.000 

cubic  yards), 


Charles  H.  Souther,  Boston,  Mass 

Augustus  B.  Martin,  Boston,  Mass 

Moore  &  Wriffht,  Portland,  Me 

Metropolitan  Dredging  Co.,  Lynn,  Mass. 


CenU. 
24i 
23J 
24 


Amount. 


$36,750 
35,250 
36,750 
88,250 


All  bids  rejected  as  being  too  high. 

hstract  of  proposals  for  dredging  in  Little  Harbor,  New  Hampshire,  February  IS,  1893, 


Bidders. 


Moore  &  Wrifl^t,  Portland,  Me — 
Angnatoa  B.  Martin,  Boston,  Mass 
Churies  H.  Souther,  Boston,  Mass. . 


Price  per 

cubic  yard 

(150.000 

cubic  yards). 


Centt. 


19 

23| 

24 


Amount. 


$28,500 
35,250 
36,000 


Alternative  bids  for  hire  of  dredging  plant  to  do  this  work  were  invited  at  the 

ime  time,  but  none  were  received. 

Contract  made  with  Moore  So  Wright;  February  24^  1893. 

sua  93 16 
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Abstract  of  cantraets  for  improving  Little  Harbor,  New  Hamp$Mre,  In  foree  dmrki$  ik 

fiscal  year  ending  June  SO,  189S. 


No. 

1 
2 


Name  and  address  of  contraotor. 


Georee  Willett  Andrews,  Bidde- 

fora,  Me. 
Moore  &>  Wright,  Portland,  Me 


Date  of  oon> 
tract. 


July  12, 1892 
Eeb.  24, 1893 


Saliject  of  contract. 


Saising  and  widening  breaikwatar 

at  Frost  Point. 
Dredging  channel  to  UHBetatm. 

Lt. 


Price. 


*|LU 
t.W 


*  Per  ton  for  stone. 


t  Per  cnhic  yard  in  aoow. 


A  az. 

EEMOVING  SUNKEN  VESSELS  OK  CRAFT  OBSTEUOTING  OB  ENDANGIE. 

ING  NAVIGATION. 

During  March^  1892,  the  lime-laden  schooner  Isabel  Alberto  urB&sfoaik 
in  the  southern  part  of  Bockland  Harbor,  Maine,  constituting  an 
obstruction  to  navigation.  Under  the  provisions  of  the  act  of  Jauel4) 
1880,  a  contract  was  made  with  Enoch  Townsend  fbr  removing  tiie 
wreck  for  the  sum  of  9865.  The  work  was  commenced  early  in  Angnst, 
1892,  and  was  completed  by  the  12th  of  the  same  montii.  The  tM 
cost  in  connection  with  this  wreck  was  9879.59. 

December  26, 1891,  the  HuntreiSj  a  small  schooner  laden  with  ooali 
was  wrecked  on  Browneys  Island,  to  the  southwestward  of  Moo8ri)€0 
Eeach,  Maine.    During  a  gale  two  days  later  the  wreck  drifted  off  tto 
island  and  sank  in  deep  water,  where  her  masts  constituted  a  dango)^* 
ous  obstruction  to  navigation.    An  allotment  of  fhnds  was  madeundcfC 
the  provisions  of  the  act  of  June  14, 1880,  and  on  July  8, 1«^  tU© 
masts  were  taken  out.    The  total  cost  in  connection  with  the  wreck 
was  992.80. 


A  22* 

PKELIMINARY  EXAMINATION  OF  CHANNEL  NEAR  HAEDYS  POINT,  BEI>0^ 

PEMBROKE,  MAINE. 

[Printed  in  Houao  Ex.  Doc.  No.  104,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  5, 189J^^ 

Sir  :  I  have  the  honor  to  submit  the  accompanying  copy  of  rep"^^^ 
dated  October  1,  1892,  by  Lieut.  Col.  Peter  C.  Hains,  Corps  of  B 
neers,  of  the  results  of  preliminary  examination  of   channel  t^\ 
Hardys  Point,  below  Pembroke,  Me.,  made  to  comply  with  req*^ 
ments  of  the  river  and  harbor  act  approved  July  13, 1892. 

Lieut.  Col  Uaius  is  of  opinion  that  the  locality  is  not  worthy  of 
provement  by  the  General  Government,  and  I  concur  in  his  views* 
Very  respectfully,  youi'  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineer^'^ 
Hon.  S.  B.  Elkins, 

Secretary  o/  War^ 
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report  of  lieut.  col.  peter  0.  hains,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Me.,  October  1, 1892. 

General:  In  compliance  witli  requirements  of  Department  letter 
July  14, 1892, 1  have  made  a  preliminary  examination  of  the  clian- 
jl  near  Hardys  Point,  below  Pembroke,  Me.,  and  have  the  honor  to 
ibmit  the  following  report: 

The  channel  referred  to  is  a  part  of  the  head  waters  of  Pennamaquan 
iver,  a  tidal  estuary  of  Cobscook  Bay.  The  town  of  Pembroke  is 
cated  near  by,  and  a  few  years  ago  large  ships  were  built  there.  Iron 
[>rks  were  also  established,  and  it  is  said  that  a  hue  grade  of  iron  was 
anufactured.  The  shipbuilding  industry  has  disappeared,  and  the 
anufacture  of  iron  has  ceased. 

The  country  in  this  neighborhood  is  healthy,  fertile,  and  fairly  well 
dtiTated,  and  it  is  claimed  that  most  of  the  marketable  produce  is 
luled  in  wagons  to  Eastport,  a  distance  of  about  11  miles,  as  there  is 
)  railroad  communication,  and  that  by  water  is  available  only  when 
le  tide  is  above  the  ordinary  low  stages.  In  ordinary  low  spring  tides 
lere  is  no  water  at  all  in  the  channel  near  Hardys  Point,  but  the  river 
deep  up  to  within  IJ  miles  of  that  place. 

The  tide  has  a  mean  rise  and  fall  of  18  feet,  consequently  there  is  no 
Mik  of  depth  for  large  vessels  at  high  tide. 

A  small  steamer  of  about  30  tons  register  was  recently  put  on  the 
3Qte  between  EastxK>rt  and  Pembroke,  as  an  experiment,  and  has  been 
anniug  all  summer.  She  is  the  only  steamer  that  runs  between  these 
oints.  As  the  river  is  practically  dry  near  Hardys  Point  at  low  tide, 
le  can  not  land  at  her  wharf  in  such  stages,  and  consequently  can  not 
m  on  schedule  time,  unless  she  makes  her  landings  about  a  mile  below 
e  town.  This  steamer  draws  about  7  feet,  loaded,  and  is  said  to  carry 
out  50  tons  of  assorted  freight  and  about  100  passengers  weekly, 
uring  the  winter  season  she  does  not  run  at  all  It  is  thought  that 
e  freight  and  passenger  business  would  be  largely  increased  if  she 
tild  run  on  schedule  time,  and  it  would  be  a  great  convenience  to  the 
ople  of  Pembroke  and  vicinity  if  she  did  so. 

l*he  improvement  desired  is  the  dredging  of  a  channel  from  the  deep 
-ter  near  Smalls  Island  up  to  the  steamboat  landing  above  Hardy's 
»int.  Parties  interested  in  the  improvement  asked  for  seem  to  think 
^t  a  channel  of  sufficient  dimensions  to  accommodate  this  small 
^mer  could  be  made  for  a  very  small  sum  of  money,  but  a  channel 
Bp  enough  to  enable  even  this  small  steamer  to  run  on  schedule  time, 
^  make  her  landings  above  Hardys  Point,  would  have  to  be  not  less 
^n  8  feet  deep  at  low  spring  tides,  or  about  11  feet  at  mean  low  tide. 
Berviceable  channel  of  that  depth  can  not  be  ma^le  for  a  small  sum 
Hioney.  One  of  lesp  depth  would  subject  the  steamer  to  occasional 
lays  when  low  spring  tides  were  coincident  with  the  time  of  her 
^ivsd  or  departure.  If  any  improvement  be  made  at  all  it  should  be 
B  that  would  be  of  general  use  and  not  one  exclusively  for  this  small 
^Hmer. 

duch  an  improvement  would  call  for  the  excavation  of  a  channel 
Out  100  feet  wide  and  8  feet  deep  at  low  spring  tide,  with  a  turning 
^in  200  feet  wide  above  Hardys  Point.  *  *  * 
Such  an  improvement  would  be  a  conveniencie  to  the  peoi)le  living  in 
^  vicinity  of  Pembroke,  but  as  a  business  enterprise  there  does  not 
^xn  to  be  sufficient  commerce  in  existence,  or  in  prospect,  to  justify 
^  Govei'nment  in  undertaking  such  a  work.    I  am  therefore  of  the 
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opinion  that  the  channel  near  Hardys  Point,  below  Pembroke,  Me.,  is 
not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Peter  O.  Hains, 
Lieutenant' Colonel f  Corps  o/Hngineer$. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


A  23. 

PRELIMINARY  EXAMINATION    OF  SOUTH  FORK  OP  BAGADUCE  RIVBB, 

MAINE. 

[Printed  in  House  Ex.  Doo.  17  o.  17,  iTifty-seoond  Ck>ngres8,  second  seisioii.] 

Office  of  the  Ohiep  op  ENonrBERS, 

United  States  Army, 
Washington^  D.  0.,  December  5, 189Z 

Sir  :  I  have  tlie  honor  to  submit  herewith  a  copy  of  report,  dated 
August  17, 1892,  by  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  South  Fork  of  Bagadace 
Kiver,  Maine,  made  t©  comply  with  requirements  of  the  river  and  har- 
bor act  approved  July  13, 1892. 

Lieut.  Col.  Hains  is  of  opinion  that  the  locality  is  not  worthy  of 
improvement  by  the  General  Government  and  I  concur  in  his  views. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Brig.  Oen.j  Chief  of  Ungineen* 
Hon.  8.  B.  Elkins, 

Secretary  of  War. 


report  of  lieut.  col.  peter  c.  hains,  corps  of  engineebs. 

United  States  Engineer  Office, 

Portland^  Me.j  August  17 j  1892. 

General  :  In  compliance  with  requirements  of  Department  lett^^ 
dated  July  14,  189li,  I  have  made  a  preliminary  examination  of  tU^ 
South  Fork  of  the  Bagaduce  Kiver,  Maine,  and  have  the  honor  to  sul>' 
mit  the  following  report:  ^ 

The  South  Fork  of  the  Bagaduce  is  navigable  for  vessels  of  a  gocK* 
draft  up  as  far  as  Johnsons  Narrows.  The  depth  in  the  Narrows,  hov*'' 
ever,  is  less  than  4  feet  at  mean  low  tide,  and  the  current,  both  on  «^^ 
and  flood,  flows  with  such  velocity  that  it  is  not  navigable  at  alH*^ 
sailing  vessels  except  for  about  half  an  hour  on  each  slack  of  the  floo^ 
tide,  in  other  words,  about  one-half  an  hour  of  daylight.  The  tideher^ 
rises  and  falls  about  9  feet,  so  that  vessels  drawing  from  10  to  11  fee^ 
can  pass  through  at  the  high  water  stage.  At  no  other  time,  however^ 
can  they  safely  do  so,  because  of  the  swiftness  of  the  current  andtb^ 
dangerous  projecting  ledges  on  either  hand. 

From  Johnsons  Narrows  to  the  toll  bridge,  which  is  the  head  of  navi* 
gation,  is  a  distance  of  about  1^  miles.    The  channel  over  this  distance 
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I  somewhat  crooked,  but  the  depth  of  water  is  greater  than  in  the 
Tarrows,  and  navigation  over  this  portion  is  less  difficult. 

The  improvements  desired  are  the  widening  of  the  Narrows,  and  the 
emoval  of  some  of  the  ledges  above,  so  that  sailing  vessels  may  safely 
avigate  this  portion  of  the  river. 

To  make  this  stretch  of  the  river  easily  navigable  for  sailing  vessels 
f  from  10  to  12  feet  draft  is  an  undertaking  of  some  magnitude,  in- 
olving  considerable  expense.  I  have  not  the  data  for  making  an  accu- 
ite  estimate  of  the  cost  of  such  improvement,  but  from  personal  ex- 
mination  I  am  satisfied  it  would  be  great.    Some  amelioration,  how- 

rer,  could  be  effected  at  less  cost. 

•  •••••• 

A  steam  tug  to  toW  vessels  up  and  down  would  be  of  vastly  more 
trvice  than  the  removal  of  rocks,  and  doubtless  a  tug  would  be  used 
r  the  purpose  if  the  number  of  vessels  trading  there  were  sufficient  to 
arriant  the  employment  of  one.  I  am  informed  that  about  one  schooner 
week  passes  through  Johnsons  Narrows. 

There  is  a  brickkiln  of  small  capacity  about  halfway  between  the 
arrows  and  the  bridge,  and  a  lumber  mill  where  barrel  staves  are 
annfactured  near  it.  Most  of  the  latter  are  shipped  to  Boston  and 
ew  York.  There  are  no  other  manufacturing  establishments  on  this 
wrt  of  the  river  in  existence  or  in  prospect.  Some  wood  is  brought 
3WB  ftom  above  the  bridge,  but  this  is  carried  in  lighters.  The  country 
ijacent  to  the  stream  is  fertile  and  fairly  well  cultivated. 
It  does  not  seem  to  me  that  the  amount  of  commerce  now  on  the  river 
''ould  be  materially  increased  by  the  improvements  referred  to,  and  the 
mount  at  present  would  not,  in  my  opinion,  justify  the  Government  in 
ii\dertaking  the  work. 

Moreover,  the  existing  project  for  the  improvement  of  the  Bagaduce 
iiver  contemplates  the  expenditure  of  $1,875  for  the  removal  of  rocks 
n  Johnsons  Narrows  after  the  work  in  Northern  Bay,  contemplated  by 
lie  project,  is  completed. 

In  view  of  the  above  I  am  of  the  opinion  that  the  South  Fork  of 
he  Bagaduce  Eiver  is  not  worthy  ot  improvement  by  the  General  Gov- 
ernment. 

Very  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Lieutenant- Colonelj  Corps  of  Engineers. 
Wg.  Gen.  THOHiJs  L.  Casey, 

Ohitf  of  Engineers^  U.  8,  A. 


A  24. 

*^*iXJMINARY  EXAMINATION  OF  VINAL  HAVEN,  OR  CARVER  HARBOR,  ME. 
pprinted  in  House  Ex.  I>oo.  No.  81,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  5, 189J2. 

SiR:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  26, 1892,  by  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engi- 
Deerg,  of  preliminary  examination  of  Vinal  Haven,  or  Carver  Harbor, 
Ha,  two  names  used  to  designate  the  same  locality,  made  to  comply 
with  reqniremeuts  of  the  river  and  harbor  act  approved  July  13, 1892, 
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It  is  the  opinion  of  Lieut.  Gol.  Hains  that  the  locality  is  wortby  of 
improvement  by  the  General  Government  to  a  limited  extent,  and  he 
submits  an  estimate  of  $800  as  the  cost  of  the  survey  necessary  to  the 
preparation  of  plan  and  project,  with  estimate  of  the  improvement 
proposed. 
His  views  are  concurred  in  by  this  office.  ' 

Very  respectfully,  your  obedient  servant, 

Thos.  Linooln  Gasbt, 
Brig.  Oen.^  Chief  of  Ungineen. 
Hon.  S.  B.  Eleins, 

Seordtary  of  War. 


report  of  liettt.  gol.  peter  0.  hains,  corps  of  enaoeebs. 

United  States  Engineer  Office, 

Portland^  Me.j  October  J26j  1S92. 

General  :  In  compliance  with  requirements  of  Department  letter 
of  Jn  ly  14, 1892, 1  have  made  a  preliminary  examination  of  Vinal  Haven, 
or  Carver  Harbor,  Maine,  and  have  the  honor  to  submit  the  followiDg 
report: 

Yinal  Haven  and  Carver  Harbor  are  two  names  for  one  and  the 
same  place.  Vinal  Haven  is  the  name  of  a  large  island  at  the  month 
of  Penobscot  Bay.  It  is  also  the  name  of  a  town  located  on  the  island 
and  at  the  head  of  Carver  Harbor. 

The  harbor  is  small  in  area,  but  it  is  easy  of  access.  It  is  reported 
that  some  5,000  vessels,  lar^e  and  small,  arrive  and  depart  from  it 
annually,  many  of  them  seeking  it  a«  a  harbor  of  refbge.  The  esti- 
mated gross  amount  of  shipments  for  1891  is  about  96,000  tons.  Most 
of  this  was  granite  paving  blocks  and  dimension  stone.  About  2,000 
tons  of  it  were  fish,  in  barrels,  boxes,  and  bundles.  The  receipts  were 
estimated  to  amount  to  about  15,000  tons  for  the  same  year,  being  ^ 
the  most  part  granite,  lumber,  and  coal.  The  total  value  of  receipts 
and  shipments  for  that  year  was  perliaps  $500,000.  The  last  year  the 
receipts  and  shipments  were  much  less,  owing  to  the  strike  among  tbe 
granite  cutters. 

There  are  several  granite  quarries  at  Vinal  Haven,  and  a  fine  grade 
of  stone  is  quarried  there.  The  vessels  that  carry  it  generally  load  to 
about  14  feet,  but  as  there  is  for  the  most  part  less  than  8  feet  in  the 
harbor  at  low  tide,  they  can  depart  only  at  or  near  high  tide.  This,  it 
is  said,  sometimes  causes  vexatious  delays,  as  advantage  can  not  be 
taken  of  a  fair  wind  to  put  to  sea,  unless  the  tide  is  favorable  at  ths 
same  time.  With  sufficient  depth  of  water  there  need  be  no  delays  on 
account  of  low  tides,  which  would  be  a  great  convenience. 

The  fishermen  who  come  in  with  fish,  or  for  a  harbor,  draw  less  water, 
but  even  they  sometimes  find  their  vessels  aground  when  the  wind  is 
favorable  for  their  departure. 

The  harbor  has,  it  is  said,  filled  up  to  the  extent  of  2  to  3  feet  in  the 
last  twenty  years.  I  am  not  able  to  verify  this  statemBnt,  and  it  does 
not  seem  probable,  but  if  it  be  true  it  is  easily  seen  that  great  incon- 
venience to  navigation  may  result  therefrom. 

The  improvement  desired  is  the  deepening  of  the  harbor  to  about  8 
feet  or  mor6  at  mean  low  tide.  It  is  probable  that  this  depth  would 
answer  for  a  large  part  of  the  existing  anchorage,  but  a  greater  depth 
may  be  necessary  for  a  part  of  it. 
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Li  view  of  the  above  I  am  of  the  opinion  that  Yinal  Haven,  or  Car- 
ver Harbor,  is  wortliy  of  improvement  to  a  limited  extent. 

To  determine  the  nature  and  extent  of  the  improvement,  a  survey  is 
necessary,  and  is  recommended,  the  estimated  cost  of  which  is  $800. 
Very  respectively,  your  obedient  servant, 

Peter  0.  Hains, 
Lieut  Col,y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


A  25. 

PRELIMINARY  EXAMINATION  OF  LINCOLNVILLE  (DUCK  TRAP)  HARBOR, 

MAINE. 

([Printed  in  House  Ex.  Doc.  No.  100,  Fifty-second  Conj^ress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  5,  1892. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  17,  1892,  by  Lieut.  Col.  Peter  C.  Hains^  Corps  of  Engi- 
neers, of  the  results  of  a  preliminary  examination  of  Lincolnville  Har- 
bor, Maine,  locally  known  as  Duck  Trap  Harbor,  made  to  comply  with 
provisions  of  the  river  and  harbor  act  approved  July  13, 1892. 

Lieut.  Col.  Hains  is  of  opinion  that  Lincolnville  Harbor  is  not  worthy 
of  improvement  by  the  General  Government,  and  I  concur  in  his  views. 
Very  respectflilly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon.  S.  B.  Elkiks, 
Secretary  of  War, 


beport  op  lieut.  col.  peter  c.  hains,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Me.,  October  17,  1892, 

General:  In  compliance  with  requirements  of  Department  letter  of 
July  14, 1892, 1  have  made  a  preliminary  examination  of  Lincolnville 
Harbor,  Maine,  and  have  the  honor  to  submit  the  following  report: 

Lincolnville  Harbor  is  locally  known  as  Duck  Trap  Harbor.  It  is 
located  on  the  west  shore  of  Penobscot  Bay,  about  9  miles  south  of 
Belfast  and  about  1  mile  north  of  the  town  of  Lincolnville.  The  har- 
bor is  in  two  parts — an  outer  and  an  inner  harbor.  The  latter  is  of 
small  area  an4  almost  entirely  landlocked.  The  depth,  however,  is  only 
3  feet  at  low  tide  in  places,  and  for  the  most  part  at  the  bottom  is  bare  at 
that  stage.  The  tide  rises  and  falls  about  9J  feet.  An  insignificant 
stream  called  Duck  Trap  Eiver  empties  into  the  inner  harbor.  At  the 
head  of  this  harbor  is- a  bridge,  and  a  short  distance  farther  on  a  dam 
which  supplies  i)ower  for  a  sawmill.  Besides  the  miU  there  are  two 
cooper  shops,  one  limekiln,  and  a  wharf. 

I  was  informed  that  40,000  barrels  are  manufactured  at  this  place 
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and  sliipped  to  Bockland  annually,  where  they  are  used  for  packing 
lime.  These  barrels  have  a  value  of  about  $4,000  to  15,000.  It  is  saia 
that  ftom  8,000  to  10,000  barrels  of  lime  are  also  shipped. 

The  back  country  is  not  well  cultivated,  bein^  rough  and  rocky,  but 
there  is  plenty  of  good  limestone,  and  the  lime  shipped  from  here  is 
made  from  it. 

A  survey  was  made  of  this  harbor  in  1878,  under  the  direction  of  Col. 
George  Thorn,  Corps  of  Engineers,  U.  S.  A.,  and  a  plan  for  deepening 
the  harbor  to  3  feet  at  mean  low  tide  suggested.  Such  an  improve- 
ment would,  in  my  opinion,  be  of  little  value.  Vessels  would  ground 
at  low  or  even  half  tide,  just  as  they  do  now.  If  any  improvement  be 
made  at  all,  it  should  be  one  giving  more  than  3  feet,  as  all  the  freight- 
ing is  done  on  vessels  that  draw  about  8  to  9  feet.  The  number  of  sach 
.  vessels,  however,  is  small — ^too  small  to  justify  th&  Government  in  ex- 
pending the  amount  of  money  that  would  be  necessary  to  nrnke  a  satis- 
factory improvement.  Besides,  a  dredged  channel  through  the  outer 
harbor,  unless  protected  in  some  way,  would  be  likely  to  fill  up  in  sonth- 
erly  gales.    •    •    • 

in  view  of  the  above  focts  I  am  of  the  opinion  that  Lincolnville  Har- 
bor, Maine,  is  not  worthy  of  improvement  by  the  General  GovemmeDti 
Very  respectfully,  your  obedient  servant, 

Pbteb  0.  Hains, 
Lieut.  CoLf  Carps  of  Ungineen. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


A  26. 

PBELIMINART  EXAMINATION  OF  FRENCH8  BEACH  HARBOR,  MAINE. 
[Printed  in  HuumBx.  Doo.  No.  25,  Fifty-seond  CongreM,  seoond  MMion.] 

Offioe  of  the  Chief  of  Engineers, 

United  States  Army, 
Wdshington^  I>.  0.,  December  5, 1892. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  October  17, 1892,  by  Lieut.  Col.  Peter  0.  Hains,  Corps  of  Engi- 
neers, of  the  results  of  a  preliminary  examination  of  FrenchsBeaeh 
Harbor,  Maine,  made  to  comply  with  provisions  of  the  river  and  harbor 
act  approved  July  13, 1892. 

It  is  the  opinion  of  Lieut.  Col.  Hains,  concurred  in  by  this  office,  that 
the  harbor  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant. 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  qf  Ungineera. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


REPORT  of  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Portland,  Me.,  October  17, 1892. 

General:  In  compliance  with  requirements  of  Department  letter  of 
July  14, 1892, 1  have  made  a  preliminary  examination  of  Frenchs  Beach 
UarhoTy  Maine,  and  have  tti^  \vo\\oi  \tt  «»\\\im\\.  IVsa  following  reiK>rt: 
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Frenclis  Beach  Harbor  (so  called)  is  formed  by  a  slight  indentation 
in  the  shore  line  of  the  west  side  of  Penobscot  Bay,  about  6  miles 
north  of  Camden,  and  10  miles  south  of  Belfast.  About  a  mile  north 
of  Frenchs  Beach  is  what  is  locally  known  as  Duck  Trap  Harbor. 

There  are  two  wharves  at  Frenchs  Beach  Harbor,  both  inexpensive 
affairs.  A  steamer  used  to  land  at  the  most  southerly  one  of  tbem  but 
she  does  so  no  longer.  At  the  other  one  the  bottom  is  just  bare  at  low 
tide,  the  distance  to  deep  water  from  the  end  of  it  being  only  a  few 
hundred  feet. 

The  country  back  of  Frenchs  Beach  Harbor  is  neither  fertile  nor  well 
cultivated,  being  rough  and  rocky,  but  a  good  quality  of  limestone  can 
be  obtained  in  large  quantities.  1  was  informed  that  there  are  several 
kilns  from  2  to  4  miles  back^  where  good  lime  is  made,  and  that  from 
8,000  to  10,000  barrels  are  shipped  annually  from  Frenchs  Beach.  The 
only  other  produce  shipped  is  hay,  and  of  that  the  quantity  is  only  about 
200  tons  annually.  I  would  regard  $10,000  as  a  large  estimate  of  the 
value  of  the  annual  receipts  and  shipments.  The  freighting  is  done  on 
small  schooners  that  diaw  about  8  to  9  feet  of  water,  and  as  the  mean 
rise  and  fall  of  the  tide  is  over  9  feet,  there  is  no  difficulty  in  floating  a 
vessel  in  places  where  the  bottom  is  not  bare  at  Ibw  tide.  These  ves- 
sels come  to  the  wharf  at  high  tide,  and  depart  at  the  same  stage. 

The  improvement  desired  is  the  dredging  of  a  channel  from  the  deep 
water  of  the  bay  up  to  the  most  southerly  of  the  wharves  referred  to. 
There  is  no  well  defined  natural  channel  at  present,  and  it  is  desired 
that  an  artifiicial  one  be  made.  Such  a  channel  would  not,  in  my  opin- 
ion, remain  open,  but  would  be  filled  up  in  the  first  southeasterly  gale 
to  which  the  so-called  harbor  is  exposed.  Hence  there  would  be  needed 
an  annual  appropriation  for  dredging.  The  extension  of  the  wharf  a 
few  hundred  feet  would  render  the  dredging  of  a  channel  unnecessary. 

The  amount  of  trade  is  small;  there  is  no  prospect  of  its  being  in- 
creased to  any  appreciable  extent  by  the  improvements  desired,  and 
there  is  besides  an  almost  absolute  certainty  of  a  dredged  channel 
quickly  filling  up. 

In  view  of  the  above,  I  am  of  the  opinion  that  Frenchs  Beach  Har- 
bor, Maine,  is  not  worthy  of  improvement  by  the  General  Government, 
Very  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Lieut.  OoL  Corps  of  Engineers. 

Brig.  Q^n.  Thomas  L.  Casey, 

Chief  of  Engineer 8 J  U.  8.  A. 


A  27. 

preliminary  examination  of  ROCKLAND  HARBOR,  MAINE. 
[Printed  in  House  Ex.  Doo.  No.  106,  Fifty-socond  Congress,  second  session.] 

Ofpjcb  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  5,  1892. 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  August  17, 1892,  by  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engi- 
neers, of  the  results  of  preliminary  examination  of  Eockland  Harbor, 
Maine,  made  to  comply  with  the  provisions  of  river  and  harbor  act 
approved  July  13, 1892. 
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I  concur  in  the  opinion  of  Lient.  Gol.  Hains  that  this  harbor  is  worthy 
of  improvement  by  the  General  Government. 

An  estimate  of  $1,000  is  submitted  as  the  cost  of  the  surveys  neces- 
sary to  preparation  of  plan  and  pro|}ect  with  estimate  of  improvement 
proposed. 

Very  respectfully,  your  obedient  servant. 

Thos.  LmcoLJX  Oaset, 
Bfig.  Oen.^  Chief  of  Engineers, 
Hon.  S.  B.  Elkins, 

Secretary  ef  War. 


bepobt  op  lieut.  col.  peteb  c.  haiks,  c0bp8  of  enaineebs. 

United  States  Enginbeb  Office, 

PartUmdy  Me.^  August  17j  1892. 

GEKEB4L:  In  compliance  with  requirem^its  of  Department  letter, 
dated  July  14, 1892, 1  have  made  a  preliminary  examination  of  Sock- 
land  Harbor,  Maine,  and  have  the  honor  to  submit  the  following  report: 

The  harbor  of  Bockland  is  one  of  the  most  important  on  the  coast  of 
Maine.  Besides  the  large  commerce  of  the  place^  it  is  used  to  a  great 
exteut  as  a  harbor  of  re^ge  for  coasters,  and  tiiiousands  of  vesscJs  seek 
its  protection  during  easterly  storms.  It  is  no  unusual  thing  to  see  i 
hundred  vessels  at  auchor  in  this  harbor  in  a  storm.  Its  importance  tf 
a  harbor  of  refuge,  as  well  as  the  volume  of  trade,  is  on  the  Increase. 

The  harbor  is  obstructed  by  a  ledge  known  as  South  Ledge,  and 
another,  or  bunch  of  bowlders,  known  as  Jameson  Point  Ledge.  Both 
of  these  are  obstructions  to  navigation,  but  as  they  are  well  mown  and 
are  marked  by  buoys  they  are  not  dangerous.  There  are  said  to  te 
numerous  other  bowlders  that  lie  on  thebottom,  and  that  ore  not  indi- 
cated on  charts,  and  their  presence  is  discovered  only  when  some  vessel 
runs  on  them.  Numerous  accidents  of  this  <diaracter  are  reported  to 
have  happened. 

In  view,  therefore,  of  the  importance  of  this  harbor,  I  am  of  the  opin- 
ion that  it  is  worthy  of  improvement,  and  I  recommend  that  a  survey 
be  made  to  determine  the  character  and  cost  of  such  improvement  as 
ought  to  be  made. 

It  is  estimated  that  a  survey  will  cost  about  $1,000. 
Very  respectfully,  your  obedient  servant, 

Petee  0.  Hains, 
Lieut.  CoUf  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


A  28. 

PRELIMINARY  EXAMINATION  OF  OWLS  HEAD  HARBOR,  MAINE. 

[Printed  in  Honse  Sx.  Doc.  No.  67,  Fifty-second  CongnsB,  second  8eMV>n.] 

Office  of  the  Chief  of  Engineers, 

United  States  Abmt, 
Washington^  D.  0.,  December  5,  1892. 

Sir;  I  Lave  tli«  lionor  to  submit  herewith  a  copy  of  report,  dated 
October  18^  1892,  by  Lieut.  Co\.  Pe^tjet  Ci,^\yxcL^^<oQti;^a  of  Engineers,  of 
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the  results  of  a  preliminary  examination  of  Owls  Head  Harbor,  Maine, 
made  to  comply  with  provisions  of  river  and  harbor  act  approved  July 
13, 1892. 

It  is  the  opinion  of  Lieut.  Col.  Hains,  concurred  in  by  this  office,  that 
Owls  Head  Harbor  is  not  worthy  of  improvement  by  the  General  Gov- 
ernment. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brigadier-  General,  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


report  op  lieut.  col.  peter  c.  hains,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Me.,  October  18, 1S92. 

General:  In  compliance  with  requirements  of  Department  letter  of 
July  14, 1892, 1  have  made  a  preliminary  examination  of  Owls  Head 
Harbor,  Maine,  and  have  the  honor  t/O  submit  the  following  report: 

Owls  Head  Harbor  is  located  on  the  west  side  of  Owls  Head  Bay, 
2J  miles  from  Eockland.  The  harbor  is  formed  by  a  crescent-shaped 
indentation  in  the  shore  line,  which  shelters  it  on  the  west  and  north 
sides,  while  Munroe  Island,  distant  less  than  half  a  mile,  shelters  it  on 
the  east  and  southeast.  The  outer  part  of  the  harbor  is  exposed  in  a 
northeasterly  direction  only  to  the  winds,  which  sweep  diagonally  across 
Penobscot  Bay,  but  there  is  an  area  close  in  to  shore  which  is  protected 
from  winds  and  seas  even  in  that  direction. 

Owls  Head  Bay  is  a  narrow  stretch  of  water  between  the  west  shore 
and  Munroe  Island.  It  is  estimated  that  more  than  20,000  vessels  pass 
through  it  annually. 

Formerly  vessels  bound  for  Eockland  sought  shelter  from  easterly 
storms  in  Owls  Head  Harbor,  because  Eockland  Harbor  was  fully 
exposed,  but  since  the  Government  has  constructed  the  breakwater  at 
Eockland  this  is  no  longer  necessary.  Eockland  Harbor  is  itself  now 
an  excellent  harbor  of  refdge  from  easterly  storms. 

The  improvement  desired  at  Owls  Head  is  the  enlargement  of  the 
harbor  by  the  construction  of  a  breakwater  from  the  easterly  point  of 
the  mainland  to  a  ledge  known  as  Dodges  Ledge,  about  500  feet  dis- 
tant.   ♦    •    ♦ 

It  may  be  remarked  that  the  Government  some  years  ago  expended 
$17,902  in  constructing  a  breakwater  here  of  wooden  cribs  filled  with 
stone.  Some  of  the  latter  still  remains  there,  but  the  timber  has  dis- 
api)eared.  At  that  time  there  was  no  breakwater  at  Eockland,  and  a 
harbor  to  .shelter  from  easterly  storms  was  a  necessity  in  the  near 
vicinity.  The  status  has  now  changed.  The  Eockland  breakwater 
affords  the  best  of  shelter.  South  of  Owls  Head,  and  distant  only  6J 
miles,  is  another  excellent  harbor  known  as  Seal  Harbor.  Thus  Owls 
Head  Harbor  is  between  these  two,  distant  6 J  miles  in  one  direction 
and  2^  in  the  other.  A  sailing  vessel  can  thus  make  a  fair  wind  under 
any  circumstances  if  a  harbor  of  refiige  is  sought. 

I  am  informed  that  many  vessels  still  anchor  in  Owls  Head  Harbor, 
notwithstanding  the  fact  that  there  is  a  better  harbor  only  2J  miles 
distant,  but  the  Eockland  breakwater  was  not  until  within  the  last  few 
years  suflRciently  extended  to  be  of  much  use.    As  maimeT^  \ieie.QT£v^ 
accustomed  to  the  latter  they  will  seek  it  in  preference  to  Ot^I^  ^^^^, 
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except  perliaps  tliose  that  liail  from  the  latter  place;  naturally  they 
will  prefer  to  anchor  at  Owls  Head. 

Nineteen  vessels  are  reported  to  have  broken  from  their  moorings  at 
Owls  Head  within  the  last  eighteen  years,  but  only  one  was  wrecked, 
and  in  no  case  were  any  lives  lost.  Some  drifted  ashore  and  were 
afterward  floated  off;  others  proceeded  on  their  joarneys,  losing  their 
anchors  only.  These  accidents  might  perhaps  have  been  avoided  if  |  ^ 
the  vessels  had  been  provided  with  good  ground  tackle.  One  other 
vessel  was  wrecked  here,  but  she  was  run  on  to  Dodges  Ledge  in  broad  |  »' 
daylight.  Breakwaters,  be  they  ever  so  numerous,  can  not  give  protec- 
tion from  the  consequences  of  such  stupidity. 

The  natural  harbor  at  Owls  Head  is  a  good  one  without  any  break* 
water,  but  the  protected  area  is  comparatively  small.    If  it  were  pro- 
posed to  enlarge  it,  I  am  of  the  opinion  that  a  better  location  for  the 
breakwater  would  be  a  short  distance  to  the  southward.    The  location^ 
formerly  chosen  was  the  most  economical  one,  but  it  added  little  to  thi 
protected  area. 

I  am  of  the  opinion,  however,  that  the  natural  harbor  is  large  enougl 
for  all  practical  purposes  at  the  present  time,  and  that  vessels  provideicid 
with  good  anchors  and  chains  will  have  no  difBculty  in  riding  out  an 
erly  gale.    Moreover,  the  number  of  vessels  that  anchor  there  for 
will  grow  less  and  less  each  year  as  the  advantages  of  Bockland  beooi 
better  known.    The  breakwater  at  the  latter  ^ace  is  not  yet  half  " 
ished,  and,  in  my  opinion,  it  is  better  for  the  Government  to  mplF^y 
all  the  money  it  is  proposed  to  expend  on  breakwat^B  in  this  viiiniiM  ^ty 
to  that  at  Bockland. 

In  view  of  the  above,  I  am  of  the  opinion  that  Owls  Head 
Maine,  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Peter  0.  Haiks, 
Lieutenant' Colonelf  Oarps  of 

Brig.  Gen.  Thomas  L.  OasUy, 

Chief  of  EngineerSy  U.  8.  A. 


-^ers, 


A  29. 

PRELIMINARY  EXAMINATION  OF  TENNANT  HARBOR,  MAINE. 
[Printed  in  House  Ex.  Doc.  No.  101,  Fifty-second  Congress,  second  session.] 

Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  5, 1899^^^'^' 

Sir:  I  have  the  honor  to  submit  herewith  a  copy  of  report  da 
October  18,  1892,  from  Lieut.  Col.  Peter  C.  Hains,  Corps  of       _  _ 

of  the  results  of  a  preliminary  examination  of  Tennant  Harbor^MaiK:  ^'^^^h 
made  to  comply  with  requirements  of  the  river  and  harbor  act  approv^^  ^vea 
July  13,  1892. 

Lieut.  Col.  Rains  states  that  in  his  opinion  the  harbor  is  not  wo 
of  improvement  by  the  General  Government,  and  I  concur  in  this  q 
ion  of  the  local  engineer. 

Very  respectfully,  your  obedient  servant^ 

Thos.  Lincoln  Casey, 
Brig.  Qen.j  Chief  of  JEngi 
Hon.  a.  B.  Elkins, 

Secretary  of  Wat. 


in- 
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bepobt  of  likyx.  ool.  peteb  0.  hains,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Me.,  October  18, 1892. 

General  :  In  compliance  with  requirements  of  Department  letter  of 
July  14, 1802, 1  have  made  a  preliminary  examination  of  Tennant  Har- 
bor, Me.,  and  liave  the  honor  to  submit  the  following  report: 

Tennant  Harbor  is  located  on  the  west  side  of  the  entrance  to  Penob- 
scot Bay,  about  10  miles  south  of  Thomaston.  On  the  Coast  Survey 
charts  it  is  shown  as  a  village  at  the  end  of  the  arm  of  the  bay,  extend- 
ing westward  from  Southern  Island.  I  was  informed,  however,  that 
Tennant  Harbor  includes  an  arm  of  the  bay  to  the  northeastward,  called 
Long  Gove.  Taken  to  include  the  latter,  Teimant  Harbor  is  a  place  of 
some  imxM)rtance,  both  as  a  harbor  of  refuge  in  stormy  weather  and  as 
a  shipping  point  for  granite,  considerable  quantities  of  which  are  quar- 
ried in  this  vicinity.  During  the  year  1801  the  three  principal  granite 
companies  shipped  about  27,500  tons  of  granite,  consisting  of  rough 
dimension  stone,  grout,  and  paving  stones.  During  the  past  season 
tiie  amount  has  been  much  less,  owing  to  the  strike  of  the  stone-cutters. 
It  is  estimated  that  about  30,000  tons  of  granite  would  be  a  fair  year's 
shipment.  There  is  also  a  small  quantity  of  ice  shipped,  say  about 
500  to  600  tons.  The  total  value  of  shipments  may  be  stated  at  about 
$125,000  annually. 

I  was  informed  that  about  3,000  tons  of  coal  are  brought  there  for 
consumption  in  the  quanies.  As  a  rule,  however,  vessels  come  to  Ten- 
nant Harbor  light. 

Tennant  Harbor  is  sometimes  sought  as  a  harbor  of  refiige  in  north- 
easters, it  being  easy  of  access  and  well  protected;  besides,  it  is  gener- 
ally clear  of  ice  in  the  winter. 

A  small  steamer  that  runs  from  Eockland  south  touches  here,  carry- 
ing passengers  and  miscellaneous  freight. 

Mr.  Hall,  the  deputy  collector  of  the  port,  estimates  that  fully  2,000 
vessels,  including  those  that  seek  it  as  a  haibor  of  refuge,  visit  Tennant 
Harbor  annually. 

I  endeavored  to  find  out  what  improvements  were  needed  in  behalf  of 
navigation.  I  was  informed  that  there  was  a  wreck  in  Long  Cove,  just 
west  of  Clark  Island,  that  obstructed  navigation ;  that  a  breakwater 
was  wanted  between  Southern  Island  and  the  mainland;  and  that  the 
shoal  known  as  Harts  Ledge  needed  to  be  marked  by  a  beacon. 

I  had  an  examination  made  of  the  wreck,  and  it  was  found  that  the 
stern  lies  in  about  6  feet  of  water  on  the  westerly  edge  of  the  channel 
following  the  upper  shore  of  Clark  Island,  nearly  opposite  the  wharf  of 
the  Long  Cove  Granite  Company.  The  bow  is  several  feet  above  high 
tide.  Very  few  vessels  use  this  channel,not  more  than  five  or  six  annu- 
ally. The  wreck  is  not  an  obstruction  to  navigation,  but  rather  an  aid, 
as  it  serves  as  a  beacon  to  mark  the  ledge.  It  lias  been  there  for  twenty 
years  and  its  removal  would  not  be  a  benefit  to  navigation. 

In  regard  to  the  breakwater  between  Southern  Island  and  the  main 
land  at  Harts  Neck,  I  am  of  the  opinion  that  itis  not  needed.  The  steamer 
that  touches  at  Tennant  Harbor  generally  uses  this  passage.  The  depth 
at  low  tide  is  3  feet,  but  the  rise  and  fall  being  over  9  feet,  it  is  seldom 
too  shoal  for  her.  Besides,  the  fishermen  use  it  constantly  and  would 
object  to  its  closure.  It  is  claimed  that  the  undertow  in  southeasters 
would  be  much  reduced  and  the  area  of  good  anchorage  incxevv^vSL^ViXjA, 
an  increased  area  for  anchorage  is  not  needed  at  the  pie€»eut  \)\m^)  *eai<3L 
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the  slight  undertow  in  the  harbor  is  a  trifling  matter,  dangeroas  neither 
to  life  nor  property,  and  can  easily  be  avoided  altogether  by  anchoring 
well  to  the  westward  or  going  into  Long  Cove. 

In  regard  to  the  ne^  of  a  beacon  on  Harts  Ledge  it  may  be 
remarked  that  Harts  Ledge  is  not  located  in  any  part  of  Tennant 
Harbor.  It  lies  about  a  mile  south  of  Tennant  Harbor  light,  and  the 
question  of  properly  marking  it  belongs  to  another  department  cdT  the 
Government. 

In  view  of  the  above  I  am  of  the  opinion  that  Tennant  Harbor,  Maine^ 
is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Peteb  O.  Hains, 
Lteutenant-OoUmelj  Corps  o/Engineen. 

Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Engineers^  U,  S.  A, 


A  30. 

PBELIMINART  examination  of  GEOBGES  BIVEB,  MAINE. 

[Printed  in  House  Ex.  Doc.  ^o.  58,  Fifty-Moond  Ooogren,  Mocnd  MHton.] 

Office  of  the  Chief  of  Enginbsbc^ 

United  States  Asmy, 
Washingtonj  D.  C,  December  5, 1892. 

Sib  :  I  have  the  honor  to  snbmit  herewith  a  copy  of  report  dated 
October  17, 1892,  by  Lieut.  Gol.  Peter  0.  Hains,  Oorps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  G^eorges  Biver,  Maine, 
made  to  comply  with  provisions  of  the  river  and  harbor  act  approved 
July  13, 1892. 

Lieut.  Gel.  Hains  is  of  opinion  that  the  river  as  fieir  as  Thomaston  is 
worthy  of  improvement  by  the  General  Gt)vernment,  and  that  it  will 
require  $1,200  to  make  the  surveys  necessary  to  the  preparation  of  plan 
and  project  with  estimate  of  cost  of  improvement  proposed. 

I  concur  in  liis  views. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 


Hon.  S.  B.  Elkins, 

Secretary  of  War, 


Brig.  Oen.  Chief  of  EngineerB. 


report  of  LIEUT.  COL.  PETER  0.  HAINS,   OORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Portland  ilfe.,  October  17j  1892. 

General  :  In  compliance  with  requirements  of  Department  letter  of 
July  14, 1892, 1  have  made  a  preliminary  examination  of  Georges  Eiver, 
Maine,  and  have  tbe  honor  to  submit  the  following  report: 

Georges  Kiver,  sometimes  called  St.  Georges  River,  is  a  deep  tidal 
stream  nearly  up  to  Thomaston.  Three  and  a  half  fathoms  can  be  car- 
ried to  within  a  mile  of  that  town.  Near  the  town  itself  the  channel 
becMunes  narrow,  and  at  one  place  there  is  a  sharp  bend  which  it  is  diffi- 
cult to  pass  through  on  account  of  the  swiftness  of  the  cross  currents. 


APPEHDIX  A — EEPORT  OP   LIEUT.  COL.  HAIN8.  735 

ThomaetOQ  was  fonuerly  the  center  of  n  large  sbipbiiilding  industry. 
Some  of  the  largest  Americau  eaJliiig  clippers  were  bailt  Iiere.  This 
industry  has  greatly  fallen  off;  still  tliere  arc  many  sailing  gliips  that 
were  built,  and  are  still  owned  in  ThomaMton,  though  they  seldom  visit 
that  port  except  for  repairs. 

Large  quantities  of  lime  are  manufactured  and  shipped  from  here. 
This  is  a  bulky  article  of  commerce,  and  gives  constant  eniployuient,  it 
is  said,  to  no  less  than  thirty  vessels  of  from  150  to  oOO  tons  capacity. 
The  amount  of  lime  shipped  the  past  year,  which  is  rather  under  the 
average,  is  put  af  over  300,000  barrels,  valued  at  about  $^50,000. 

The  manufacture  of  lime  creates  a  large  demand  for  uitil  and  cord 
wood.  It  is  estimated  that  not  less  than  10,000  tons  of  coal  and  15,000 
cords  of  wood  are  received.  The  importation  of  wood  gives  employment 
to  a  large  Bumber  of  small  sailing  vessels,  as  the  most  of  it  comes  from 
the  Dominion  of  Canada.  The  exports  and  imi)orts  from  the  river  above 
Thomaston  would  add  considerably  to  the  above,  but  no  account  of 
that  is  taken. 

The  improvement  desired  is  the  deepening  and  straiglitening  of  the 
channel  in  firont  of  the  town  and  in  the  bend  already  refeired  to.  When 
a  vessel  goes  ashore  it  is  apt  to  cause  a  leak,  and  a  leak  in  one  loaded 
with  lime  is  a  serious  matter,  resulting  in  the  almost  certain  loss  of  the 
cargo,  and  the  probable  destruction  of  the  vessel.  Two  vessels  are 
reported  to  have  met  with  such  an  accident  recently  by  being  swept 
ashore  at  the  bend  by  the  swiftness  of  the  current.  One  of  them  was 
lost  by  Are,  and  the  other  had  to  be  scuttled  to  save  her. 

•  •••**• 

In  view  of  the  above  I  am  of  the  opinion  that  Georges  River,  Maine, 
ia  worthy  of  improvement  up  as  &r  as  Thomaston,  and  I  recommend 
that  a  survey  be  made,  the  estimated  cent  of  which  is  ¥1,200. 
Very  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Lieutenant  Colonel,  Vor^s  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Ch^f  of  Engineers,  U.  S.  A. 


A  31. 

FFELIMINART  EXAMINATION  OF  PORTLAND  HAEBOR,  MAINE,  WITH  A 
VIEW  TO  EXTENDING  THE  CHANNEL  ALONG  THE  FRONT  OF  THE 
WHAKVES  ON  THE  SOUTH  SIDE  OF  THE  HAKBUR,  SO  AS  TO  GIVE  A 
DEPTH  OF  8  FEET  AT  MEAN  LOW  WATER  AS  FAR  SOUTH  AS  THE 
PLUSH  MILL  WHARF. 

(FlintedlnHoiuaBl.Doo.N'a.lOS.Fiftj-Beeond  Cangcoss,  second  atssion,] 

Ofpiob  op  the  Chief  op  Engineers, 

United  States  Army, 
Wa»hington,  D.  C,  December  5,  1893. 
8lB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  Noveioher  19, 1892,  by  Lieut.  Col.  P.  C.  Hains,  Corps  of  Engineers, 
upon  nreliioiiiary  examination  of  Portland  Harbor,  Maine,  with  a  view 
to  extending  tl»®  channel  along  the  front  of  the  wharves  on  the  south 
sJde  of  the  bSirhoT,  so  as  to  give  a  depth  of  8  feet  at  mcau  low  water 
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as  far  soath  as  the  Plush  Mill  Wharf,  made  to  comply  with  leqture- 
ments  of  the  river  and  harbor  act  approved  July  IS,  1892. 

Col.  Hains  states  that  he  is  of  the  opinion  that  Portland  Harbor  is 
not  worthy  of  improvement  by  the  General  Oovemment  in  the  manner 
specified,  and  I  concur  in  this  opinion. 

Very  respectftilly,  your  obedient  servant, 

Thos.  Lincoln  Oasbt, 
Brig.  Qen.f  Chief  of  Mngifieen. 
Hon.  S.  B.  Elkins, 

Secretary  of  War, 


bepobt  of  lieut.  col.  peteb  c.  hains,  cobps  of  enainesbs. 

United  States  Engineeb  Office, 

Portland^  Me.j  November  19^  1B92. 

Genebal:  In  compliance  with  re<^uirements  of  Department  letter 
of  July  14, 1892, 1  have  made  a  preliminary  examination  of  Portiand 
Harbor,  Maine,  '^  with  a  view  to  extending  the  channel  along  the  front 
of  the  wharves  on  the  south  side  of  the  harbor,  so  as  to  give  a  depth 
of  8  feet  at  mean  low  water  as  far  south  as  the  Plush  Mill  Wharf,"  aad 
have  the  honor  to  submit  the  following  report: 

The  commercial  importance  of  Portland  Harbor  is  well  known.  The 
General  Government  has  recognized  this  in  expending  large  sums  ou 
the  improvement  of  its  channels  and  the  construction  of  a  breakwater. 
No  dredging,  however,  has  been  done  on  the  south  side  of  the  harbor, 
as  no  necessity  for  it  has  existed.  A  few  wharves  have  been  built,  but 
those  west  and  south  of  the  Marine  Bail  way  are  cheap  structures  which, 
for  lack  of  use,  have  been  allowed  to  go  to  ruin. 

From  the  Ferry  Wharf  westward  the  shore  line  recedes  from  the 
channel  until  it  approaches  the  bridge,  near  which  is  a  deep  indenta- 
tion or  cove.  In  front  of  this  shore  Une  is  a  large  area  of  flats.  I  am 
informed  that  various  projects  for  filling  these  flats  have  been  con- 
sidered, but  none  adopted,  though  the  idea  seems  never  to  have  been 
definitely  abandoned.  Tliey  remain  as  they  long  have  been,  nearly 
bare  at  low  tide.  As  the  mean  rise  and  fall  of  the  tide  is  about  9  feet, 
there  is  about  that  depth  on  tbem  at  high  tide.  This  depth  is  not  suf- 
ficient, however,  for  vessels  of  any  size. 

The  Plush  Mill  Wharf,  located  about  half  a  mile  west  of  the  Ferry 
Wharf,  is  a  cheap,  temporary  structure,  built  on  wooden  piles.  It  is  31 
feet  wide  and  2\\  feet  long,  widened  to  47  feet  at  the  outer  end.  The 
wharf  is  located  on  the  flats  referred  to,  so  that  the  approaches  to  it  are 
impracticable  except  when  the  tide  is  in.  It  was  bnilt,  however,  within 
the  last  year,  during  which  time  the  conditions  have  in  no  degree 
changed. 

I  am  informed  that  besides  the  i)lush  mill  there  are  other  manufac- 
tories likely  to  be  established  on  the  south  side  of  the  harbor,  which, 
it  is  alleged,  will  give  employment  to  a  large  number  of  operatives  and 
require  the  consumption  of  large  quantities  of  coal  and  other  supplies. 
What  prospect  there  is  of  the  realization  of  these  anticipations  I  am  not 
able  to  say,  but  at  the  ])resent  time  the  plush  mill  is  the  only  one  in 
existence,  and  it  is  not  yet  in  operation. 

I  have  not  been  able  to  obtain  any  reliable  data  as  to  the  amount 
of  coal  and  8iipi>lics  that  will  be  needed,  but  I  am  informed  that  the 
amounts  will  be  large.    The  plush  mill  itself  is  not  a  large  establish- 
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ment,  and  unless  other  industries  spring  up,  of  which  there  is  as  yet 
no  visible  evidence,  I  cau  not  see  what  will  create  this  large  demand. 
The  excavation  of  the  channel  referred  to  will  not,  iu  my  opinion,  do 
it.  Under  the  circumstances  it  is  not  practicable  to  make  a  reason- 
ably fair  estimate  of  the  prospective  demands  of  commerce  on  this  side 
of  the  harbor.  These  will  depend  entirely  on  the  developments  of  the 
future.  That  the  immediate  demands  are  quite  small  is  evident.  I 
have  been  in  communication  with  persons  interested  in  the  develop- 
ment of  this  locality,  but  I  have  not  been  able  to  obtain  any  tangible 
data  to  show  the  necessity  for  such  improvement. 

I  do  not  understand  that  a  channel  sucli  as  the  order  for  examina- 
tion contemplates  is  needed  for  the  accommodation  of  vessels  other 
than  those  that  will  go  to  the  Plush  Mill  Wharf.  There  are  in  fact  no 
othei^s  west  of  the  marine  railways  there  are  only  the  ruins  of  two  pile 
structures  that  once  were  wharves. 

In  1882,  by  authority  of  the  legislature  of  the  State,  harbor  lines 
were  established  for  Portland  Harbor.  That  on  the  south  side  is  a 
straight  line  from  the  Ferry  Wharf  to  the  Portland  Bridge,  and  passes 
about  100  feet  outside  of  the  existing  dry  dock.  The  Plush  Mill  Wharf 
is  80  located  that  its  outer  end  docs  not  come  within  J, 000  feet  of  this 
harbor  line.  Hence  to  extend  the  channel  south  to  the  Plush  Mill 
Wharf  will  carry  it  far  inside  the  duly-established  harbor  line.  In 
this  connection  it  is  perhaps  not  improper  to  call  attention  to  section 
5 of  the  river  and  harbor  act  of  1892,  which  provides — 

That  no  money  appropriated  for  the  improvement  of  rivers  and  harbors  in  this 
act  or  hereafter  shall  be  expended  for  dredging  inside  of  harbor  lines  duly  estab- 
liflhed. 

•  •••••• 

In  view  of  the  above  I  am  of.  the  opinion  that  Portland  Harbor, 
Maine,  is  not  worthy  of  improvement  by  the  General  Government  in 
the  manner  specified  in  the  order  for  examination,  viz: 

With  a  view  to  extending  the  channel  alons  the  front  of  the  wharves  on  the  soath 
side  of  the  harbor,  so  as  to  give  a  depth  of  8  feet  at  mean  low  water  as  far  south 
as  the  Plnsh  Mill  Wharf. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Ideut  CoLy  Cor^s  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  8.  A. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  MASSACnUSETTS. 


REPORT  OF  LTEVT,  COL.  S.  M,  MAXSFIELD,  CORPS  OF  ENCrTNEERS, 
OFFICER  IN  CHARGE,  FOR  TRE  FISCAL  TEAR  EXDTSG  JUNE  SO,  1693, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Newbnryport  Harbor,  Massaohasotts. 

2.  Merrimac  River;  Massachasotts. 

3.  Powow  River,  Massachnsetta. 

4.  Ipswich  River,  Massachusetts. 

5.  Essex  River,  Massachusetts. 

6.  Harbor  of  refuge,  Sandy  Bay,  Cape 

Aun,  Massachusetts. 

7.  Gloucester  Harbor,  Massachusetts. 

8.  Manchester  Harbor,  Massachusetts. 

9.  Salem  Harbor,  Massachusetts. 
10.  Lyun  Harbor,  Massachusetts. 

!!•  Winthrop  Harbor,  Massachusetts. 


12.  Mystic  and  Maiden  rivers,  Massachu- 

setts. 

13.  Boston  Harbor,  MassachuHott.H. 

14.  Weymoutli  River,  Ma88acliuM4>-tt8. 

15.  Hingham  Harbor,  MassachuHetts. 
IB.  Scituato  Harbor,  MassaclinsettH. 

17.  Plymouth  Harbor,  Massachiisotts. 

18.  Kingston  Harbor,  MassacliuHettH. 

19.  Wellfloot  Harbor,  MassachuHott^. 

20.  Provincetown  Harbor,  MaHsacliusotts. 

21.  Chatham  Harbor,  Massachusetts. 


BXABflNATIONS. 


2d.  Oloucester  Harbor,  Massachusetts. 
23;.  Vincent    Cove,    Gloucester    Harbor, 

Massachusetts. 
24.  SaugUB  River,  Massachusetts. 


25.  Chelsea  River,  Massachusetts. 

26.  East  Boston  Channel,  MaAHachnsetts. 

27.  Neponset  River,  Massachubctts. 


United  States  Engineer  Office, 

Boston  J  MasH.j  July  6*,  1893. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  works  of  riv.er  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30, 1893. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut.  Col.  of  Engineers. 
Brig.  Gten.  Thomas  L.  Oasby, 

Chief  of  Engineers^  U.  8.  A. 


IMPROVEMENT  OP  HARBOR  AT  NEWBURYPORT,  MASS. 

Newboryport  is  situated  on  the  south  bank,  2^  miles,  approximately, 
from  the  mouth  of  the  Merrimac  Eiver.  The  river  empties  into  the 
Atlantic  Ocean  midway  between  Cape  Ann  and  Portsmouth,  or  about 
30  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 
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The  outlet  of  the  river  between  Plum  Island  and  Salisbury  Point  ii 
1,000  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distance  C3 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  actioxi 
through  which,  previous  to  the  improvement,  a  channel,  variable  ij 
position,  direction,  and  depth,  was  maintained  by  the  current  of  bli< 
river,  increased  by  the  tidal  prism  in  a  large  interior  basin,  due  to  g 
range  of  tides  equaling  7^  feet. 

For  .1,000  feet  outward  from  the  gorge  towards  the  crest  of  the  bai 
the  current  was  able  to  maintain  a  channel  of  navigable  width  and  18 
feet  deep  at  mean  low  water,  and  for  a  further  distance  of  1,500  feet  a 
channel  12  feet  deep.  From  the  18-fobt  contour  line  on  the  inside  to 
the  same  on  the  outside  the  distance  was  4,000  feet,  and  between  the 
12-foot  contours  the  distance  was  3,000  feet. 

The  depth  on  the  crest  of  the  bar  was  generally  less  than  7  feet  »i> 
mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  ^^ 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  90 
that  vessels  may  cross  the  bar  and  find  a  harbor  at  any  stage  of  tbi^^ 
tide  with  as  great  draft  as  can  reach  Newburyport  by  the  river  at  \ng^ 
tide. 

The  project  submitted  September  16, 1880,  proposed  two  convergin 
rubblestone  jetties,  their  outer  ends  parallel  for  1^000  feet  and  aboat  tk  ^ 
same  distance  apart,  and  the  protection  of  the  beach  in  their  vieinit^^ 
This  was  modified  in  1882,  so  as  to  provide  for  the  partial  closing  (^^ 
Plum  Island  Basin,  with  a  timber  dike,  about  800  feet  long  and  5}  fe^'^ 
above  mean  low  water. 

The  direction  of  the  south  jetty  and  the  character  of  the  shore  protect 
tion  was  modified  in  1883.  The  north  jetty,  from  Salisbury  Beach,  is  t^ 
be  4,000  feet  long,  approximately,  and  the  south  jetty,  from  Plum  IslaD^B* 
is  to  be  2,400  feet,  approximately. 

Both  are  15  feet  wide  on  top,  which  is  in  a  plane  12  feet  above 
low  water.    The  two  jetties  have  slopes  of  1  on  2  on  the  sea  side  and 
1  on  1  on  the  harbor  side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  AnDO^^ 
Eeport  of  the  Chief  of  Engineers  for  1 885.    Their  form  and  dimensions- 
are  shown  in  the  report  for  1881.    The  location  and  details  of  constm^^ 
tion  of  the  dike  are  given  in  the  report  for  1883.    The  estimated  cost  C3i 
the  improvement  was  $375,000. 

The  total  appropriations  to  date  are  $277,500. 

The  amount  expouded  to  June  30,  1892,  was  $261,023.79. 

On  June  30, 1892,  the  condition  of  the  improvement  was  as  follow^  * 
The  north  jetty  was  completed  for  a  length  of  2,485  feet,  and  partly 
completed  for  190  feet  in  addition;  the  south  jetty  was  completed  1,077 
feet,  and  partly  completed  for  an  additional  length  of  223  feet,  and  its 
shore  end  was  strengthened  by  a  sand  catch;  the  dike  had  been  com- 
pleted so  far  as  was  prudent  for  its  safety;  it  is  817  feet  long,  5 J  feet 
high  above  mean  low  water,  excjept  that  near  its  center  a  weir  had 
been  left,  150  feet  long,  its  sill  2  feet  above  mean  low  water. 

On  July  18, 1892,  it  was  proposed  to  expend  the  available  funds  in 
extending  the  full  section  of  the  north  jetty.  This  recommendation  was 
approved  July  22,  1892. 

On  August  5, 1892,  an  advertisement  was  issued  calling  for  proposals 
for  the  deposit  of  rubblestone  in  the  north  jetty.  The  bids  received 
were  opened  September  9, 1892,  and  an  abstract  of  them  will  be  found 
in  the  annexed  table. 

On  September  16, 1892,  a  contract  was  entered  into  with  Mr.  Geo. 
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« 

it  Andrews,  of  Biddeford,  Me.,  to  deposit  in  the  nortli  jetty  15,000 

of  rubblestone. 

erations  under  tliis  contraet  were  comineuced  iu  May,  1893,  and 

B  61ose  of  the  fiscal  year  609  tons  of  stone  had  been  placed  in  the 

i  j€tty,  essentially  completing  25  feet  of  its  length. 

;.ruig  the  latter  part  of  May,  1893,  a  survey  of  the  bar  was  made. 

ows,  by  comparison  with  the  survey  of  1892,  tliat  the  entrance 

Del  has  straightened  and  swung  sligiitly  to  the  southward.    The 

Qrfi  channel  is  at  least  300  feet  wide,  and  the  depth  on  tlie  bar  is 

SosL'  The  outside  contours  show  no  essential  change.    Inside  the 

i0  i^e  channel  has  deepened  and  shows  a  decided  change  for  the 

tiie  date  of  this  report  the  north  jetty  is  2,510  feet  long,  fully 
kleted,  and  partly  completed  for  an  additional  length  of  105  feet. 
Mmth  jetty  and  the  dike  are  in  the  same  condition  as  on  June  30, 

cna  notes  furnished  by  Mr.  Hiram  F.  Mills,  engineer  of  the  Essex 
EMmy  at  Lawrence,  Mass.,  it  is  seen  that  the  spring  freshet  in  the 
imac  Eiver  this  year  was  of  slightly  more  than  the  average  in 
lion  and  height. 

eomplete  the  improvement  an  appropriation  of  $97,500  will  be  re- 
id^  all  of  which  could  be  expended  to  advantage  during  the  liscal 
ending  June  30, 1895,  in  the  extension  of  both  jetties  to  their  full 
icted  lengths. 

tejadvantages  to  be  derived  from  the  completion  of  the  project  are 
leei)ening  and  wideiiing  of  the  channel  across  the  bar,  thereby  af- 
ikg  a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach  and  giving 
luseess  at  high  tide  to  the  wharves  at  Newburyport  for  vessels 
ing  17  feet,  approximately. 

ii  ^ork  is  located  in  the  coUection  district  of  Newburyport,  Mass.,  of  which 
lUyport  is  the  port  of  entry.  The  nearest  light-hoase  is  on  Plum  island,  at  the 
of  the  harbor. 


le  accompanying  commercial  statistics  for  the  fiscal  year  have  been 

idled  by  the  collector  of  customs  for  Newburyport,  Mass. 

le dates  and  amount  of  appropriations  for  this  work  are  as  follows: 


one  14,  1880 $50,000 

Etfoh3.  1881 40,000 

It2,  1882 40,000 

5,  1884 40,000 

it5, 1886 37,500 


Act  of— 

August  11, 1888 $25,000 

September  19,  1890 25,  000 

July  13,  1892 20,000 


Total 277,500 

Money  statement 

lf.l992f  balance  unexpended $6,476.21 

lat  appropriated  by  act  approved  July  13,  1892 20,000.00 

26. 476. 21 
^  1893,  amount  expended  during  fiscal  year 818.08 

l|1893,  balance  unexpended 25,658.13 

1, 1893,  outstanding  liabilities $1, 112. 04 

ly  1893,  amount  covered  by  uncompleted  contracts 22, 786. 29 

23,898.33 

1,1893,  balance  available 1,759.80 


Wmt  (estimated)  required  for  completion  of  existing  project 97, 500. 00 

mmtthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    97, 500. 00 
ttdtted  in  compliance  with  requirements  of  sections  2  of  river  and 
irbor  acts  of  1866  and  1867  and  of  sundry  civU  act  of  March  3, 1893. 
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Abstract  of  proposals  for  Ihc  delivery  of  ruhblest^ne  in  tlie  north  jetty  at  Kewburjfporif 
Mass.,  opened  September  Oj  1892 j  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers, 


No. 

Bidders. 

Price  bid 

for  stone 

per  ion 

of  2,000 

pounds. 

Total 
tons  can 
be  deliv- 
ered at 
price. 

Bemarki. 

1 

Georce  Willet  Andr«w8.  Biddeford.  Mo .' 

fl.59 
1.91 
1.09 

1S.0M 
12,617 
14,201 

IjOW^fiAt  bid. 

2 
3 

Kockport  &■  Pi/;eon  Hill  Granite  Co.,  Kockport,  Mass 

tToHWDii  11 .  Whit4^.  Boston.  Mh»*s  ,-   --...-..r, r 

The  coutract  was  awarded  to  Mr.  George  Willet  Andrews,  witli  tlie  approval  of  the 
Chief  of  EDgineors. 


COMMERCIAL  STATISTICS. 


Amount  of  revenue  collected,  1890,  $1,955.68;  1892,  $364.96;  1893,  $918.01. 


Shipping. 


Entrances : 

Foreiijn-- 
Domestic 
Cleiffauces : 
Foreign  ., 
Domestic 


1891. 


No. 
8 


8 

4 


Tons. 
892 


913 
780 


1892. 


No. 
8 


4 

16 


Tons. 
387 


485 
4.065 


1888. 


No. 
2 


13 
1 


Tons. 

i4e 


2,381 


Impoirted. 


Coal 

Lumber 

Lath 

Miscellaneous 


1891. 


1,470 

"iio 


1892. 


563 
*135,000 


1888. 


f88,800 
lift 


*Feet. 


tin  number. 


Average  draft  of  vessels  entering  the  harbor  is  10  feet;  inaxiranm  draft  15  feet. 
The  coal  biiNiness  at  this  port  is  annaally  increasing,  but  there  being  uo  inspector, 
statistics  can  not  be  given. 


B   2. 


IMPROVEMENT  OF  MERRIMAC  RIVER,  MASSACHUSETTS. 

Tlio  month  of  the  Morrima^  River  is  15  miles  northwest  from  Cax>e 
Ann,  Massiichusetts.  Tide  water  extends  up  it  a  distance  of  19  inilea, 
or  to  the  foot  of  the  '^  Upper  Falls,^'  1^  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  iu  New  England  are 
du'ectly  interested  in  this  improvement. 

Before  improvement  the  channel  was  narrow  and  crooked,  and  mach 
obstructed  by  ledges,  bowlders,  and  shoals. 

At  mean  low  water  vessels  drawing  not  to  exceed  7  feet  could  enter 
tlie  river  and  proceed  to  South  Amesbury,  9  miles  from  the  mouth. 
The  sea  bar  at  the  mouth  of  the  river  has  been  improved  under  specific 
appropriations  for  the  improvement  of  Newburyport  Harbor,  while 
many  sunken  rocks  ai^d  wrecks  of  piers  and  vessels  lying  inside  the 
bar  have  been  removed  by  general  appropriations  for  the  improvement 
of  the  river. 
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The  object  of  the  hnprovcinoiit  is  to  strai^hton,  \vid<'ii,  jind  (h^epen 
the  natural  channel  of  the  river  from  the  bar  to  the  head  of  tide 
water. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet;  at  Haverhill 
Bridge,  4  feet. 

No  plan  of  the  river  above  Newburyport  has  beeu  published  in  the 
reports  of  the  Chief. of  Engineers. 

This  project  originally  adopted  in  1870  proposed  t-o  remove  obstruc- 
tions from  the  Upper  and  Lower  Mitchells  Falls,  and  to  remove  the 
Gangway  Eock  and  the  '^  Boilers  ^^  in  Newburyport  Harbor. 

The  cost  was  estimated  to  be  $09,025. 

The  project  was  mcKlified  in  1874  so  as  to  include  the  removal  of 
rocks  in  and  near  the  draw  of  the  bridge  fit  Deer  Island,  2  miles  above 
Newburyport,  and  at  llocks  Bridge,  and  at  Little  Curriers  Shoal,  East 
Haverhill,  so  that  the  channel  should  have  the  following  depths  at 
ordinary  high- water  stages  of  the  river:  From  the  mouth  to  Deer 
Island  Bridge,  6  miles,  16J  feet;  thence  to  Haverhill  Bridge,  12J  miles, 
12  feet;  thence  to  the  foot  of  Mitchells  Falls,  Hazeltine  Eapids,  1^ 
miles,  10  feet;  thence  through  Mitchells  Falls  to  the  head  of  the  IJp- 
I)er  Falls,  2^  miles,  not  less  than  4^  feet,  when  the  mill  water  at  Law- 
rence is  running. 

This  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  have  been  $242,306.72. 

The  expenditures  to  June  30, 1802,  were  $230,876.20. 

The  excess  of  expenditures  over  the  estimate  is  due  to  the  removal 
of  rocks  and  other  obstructions  that  were  unknown  and  removal  not 
contemplated  when  the  estimate  was  made  and  by  the  expense  of 
necessary  surveys  and  examinations  not  provided  for  in  the  estimate. 

The  condition  of  the  improvement  June  30, 1892,  was  as  follows: 

The  modified  project  of  1874  was  completed  with  the  exception  .of  the 
removal  of  the  ''boilers"  upon  which  no  work  had  be<^.n  done. 

The  funds  made  available  by  the  act  of  September  19, 181M),  weie  ap 
propriated  for  the  imi)rovement  of  Mitchells  Falls,  where  their  expend- 
iture would  produce  no  appre>ciable  benefit  to  commerce. 

The  act  of  July  13, 1892,  jn-ovided : 

That  the  amount  appropriated  iu  act  of  September  19,  1800.  for  improvinjr  Morri- 
miM!  Kivrr  at  Mitchells  FaUH  may  l>e  applied  to  the  general  im])rovcnieut  of  the 
river  in  the  discretiou  of  the  Secretary  of  War. 

It  was  therefore  proposed  and  approved  to  ex))end  the  available 
fands  in  the  completion  of  the  project  by  the  removal  of  the  "boilers" 
to  a  depth  of  5  feet  at  mean  low  water. 

On  August  6, 1892,  an  advertisement  was  issued  calling  for  proposals 
for  the  removal  of  350  cubic  yards  of  ledge  from  the  "boilers."  Tiie 
bids  receivetl  were  opened  Si»ptember  6, 1892,  and  an  abstract  of  them 
will  be  found  in  the  annexed  table. 

On  September  21,  1892,  a  contract  was  entered  into  with  Messrs. 
Stnrgis  and  Andrews  of  Bonny  Eagle,  Me.,  to  remove  this  ledge. 

Operations  under  this  contract  were  cf)minenced  in  October,  1892, 
were  suspended  during  the  months  December,  1892,  to  April,  1893, 
owing  to  the  severity  of  the  weather  and  freshets  in  the  river,  and  re- 
snm^  in  May,  1893. 

At  the  close  of  the  fiscal  year  201  cubic  yards  of  the  ledge  had  been 
removed. 

The  funds  available  will  suflTice  to  complete  the  improvement  to  the 
head  of  Mitchells  Falls. 

To  extend  the  improvement  so  that  the  same  depth  of  water  as  is  now 
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obtained  through  Mitchells  Falls  can  be  carried  to  Lawrence  (a  dis- 
tance of  5  miles  from  the  head  of  the  falls)  was  in  1882  estimated  to 
cost,  for  dredging  through  Gages  Shoal  and  Andover  Bar  and  remov- 
ing bowlders  and  ledges,  $11,000. 
The  improved  channel  is  in  good  order. 

This  work  is  located  iu  the  collection  district  of  Newburyport,  Mass.,  of  which 
Newburyport  is  the  nearest  port  of  entry.  The  nearest  light-honses  are  the  Flam 
Island  li^ts  and  the  Newbury  Upper  Harbor  lights._ 

Commercial  statistics  are  included  in  statement  for  Newburyport 
Harbor. 

No  increase  of  the  tonnage  of  the  river  is  apparent  since  the  improve- 
ment was  commenced,  and  no  new  lines  of  water  transportation  have 
been  established. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  follows: 


Act  of— 

June  18, 1878 $10,000.00 

March  3, 1879 5,000.00 

June  14, 1880 12,090.00 

March  8, 1881 9,000.00 

August  2, 1882 9,000.00 

Ju^  5,1884 3,500.00 

September  19, 1890 10, 000. 00 

July  13, 1892 1,500.00 

Total 242,368.73 


Act  of— 

May23,1828 $32,100.00 

April  2. 1830 3,506.72 

March  2,1831 16,000.00 

March  2, 1833 4,900.00 

June28,ia34 3,860.00 

July  11,1870 25,000.00 

March  3, 1871 25,000.00 

June  10, 1872 25,000.00 

March  3, 1873 25,000.00 

June  23, 1874 10,000.00 

March  3, 1875 12,000.00 

Appropriations  made  since  1870  have  been  expended  on  the  approved 
project  of  that  date  and  its  modifications. 

Money  statement 

July  1, 1892,  balance  unexpended $9,990.5S 

Amount  appropriated  by  act  approved  July  13, 1892 1, 500. 00 

11,490.58 
June  30,  amount  expended  during  fiscal  year 2, 399.00 

.July  1, 1893,  balance  unexpended 9,091.53 

July  1, 1893,  outstanding  liabilities $1, 48 J.  72 

July  1, 1893,  amount  covered  by  uncompleted  contnic-ts 2, 091. 35 

3,576.07 

July  1, 1893,  balance  available...- 5,515.45 


Ahatr 


No. 


1 
2 
3 


^act  of  jyroposaU  for  removal  of  ledffe  from  Merrimac  River^  Massachusetts,  opf* 
September  C,  lS02j  by  Lieut.  Col.  S.  M.  Mannfietdf  Corps  of  Engineers. 


e» 


Bidders. 


Edgar  P.  Lovering,  South  Boston,  M.afls 

Hiram  W.  Pliillips,  Quincy  Poiut.  Ma«8 

Herbert  H.  SturKis.  IJonney  Kagle,  Me.,  and  Solon  S 

Andrews,  (lorliam.  Me 

George  W.  Townseud  and  John  Olson,  Boston,  Mass.  • 


Price  bid 
per  cubic 
yard  meas- 
ured in 
situ. 

Total. 

Kcmarkl. 

$1G.90 
37.00 

13.85 
19.00 

$5,915.00 
12.  950. 00 

4,  847. 50 
6.  U50.  00 

Lowest  bid. 

The  contract  was  awarded  to  Messrs.  Sturgis  &  Andrews,  with  the  approval  of  tb< 
Chief  of  Eugiuocrs. 
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B3. 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

Powow  River  is  a  tributary  of  the  Merrimac  River,  which  it  joins 
from  the  north  about  3^  miles  above  Newburyport.  The  tide  enters 
the  river  a  distance  of  about  9,600  feet,  following  the  channel,  or  to  a 
dam  just  above  the  town  of  Amesbury,  Mass. 

The  present  channel  is  narrow,  exceedingly  crooked^  and  is  not  navi- 
gable at  low  water.  The  mean  range  of  the  tide  at  the  mouth  of  the 
river  is  6.7  feet. 

The  general  project  for  the  improvement  of  the  river  was  proposed 
January  24, 1886.  It  was  based  on  the  survey  provided  for  in  the  act 
of  July  5, 1884. 

This  project  proposed  to  make  a  channel  9,600  feet  long,  60  feet  wide 
on  the  bottom,  and  12  fe^t  deep  at  mean  high  water  at  an  estimated 
cost  of  $77,000. 

Three  appropriations  have  been  made  for  this  improvement,  viz,  by 
the  act  of  August  11, 1888,  which  appropriated  $3,000  for  dredging, 
provided  that  this  sum  shall  not  be  expended  until  the  towns  of 
Amesbury  and  Salisbury,  or  either  of  them,  shall  have  caused  such  a 
draw  to  be  placed  in  the  present  bridge  oVer  said  river  as  may  be  ap- 
proved by  the  Secretary  of  War;  by  the  act  of  September  19,  1890, 
$5,000,  with  a  similar  proviso;  and  by  act  of  July  13, 1892,  $4,000.  On 
April  10, 1889,  the  Secretary  of  War  approved  the  plan  of  the  proposed 
bridge. 

On  May  11, 1892,  the  chairman  of  the  selectmen  of  the  town  of  Ames- 
bury, Mass.,  stated  that  the  bridge  over  the  Powow  River  had  been  re- 
constructed in  accordance  with  the  approved  plans. 

The  available  funds  are  insufficient  to  afford  any  appreciable  benefit 
to  commerce  by  their  expenditure,  and  they  will  be  retained  in  the 
Treasury  until  additional  funds  are  provided. 

To  complete  this  improvement  will  require  an  appropriation  of 
$65,000.  Of  this  amount  $30,000  could  be  expended  to  advantage  dur- 
ing the  fiscal  year  ending  June  30, 1895. 

This  work  is  located  in  the  collection  district  of  Newbnryport,  Mass.,  of  which 
Kewhnryport  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  the  New- 
bnryport Upper  Harbor  lights. 

Commercial  statistics  are  included  in  the  statement  for  Kewburyport 
Harbor.  No  increase  in  the  tonnage  of  the  river  is  apparent,  and  no 
new  lines  of  water  transportation  have  been  established. 

Money  statement. 

July  1, 1892,  balance  nnexpended $8,000.00 

Amount  appropriated  by  act  approved  July  13,  1892 4, 000. 00 

12, 000. 00 


July  1, 1893,  balance  unexpended 12,000.00 


Amount  (estimated)  required  for  completion  ef  existing  project 65, 000. 00 

Ainountthatcanbeprofitably expendedinfiscalyearendingJnneSO,  1895    30, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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B  4. 

IMPROVEMENT  OF  IPSWICH  RIVER,  MASSACHUSETTS. 

Ipswich  Eiver  empties  into  Plum  Island  Sound  9  miles  south  of  New- 
buryport,  Mass.,  and  at  the  same  distance  west  of  Cape  Ann.  The 
head  of  navigation  is  3  miles  above  the  mouth. 

The  entrance  of  Plum  Island  Sound  is  7  miles  east  of  the  moutb  of 
the  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the 
bar  at  the  entrance  to  the  sound,  and  between  the  bar  and  the  moatii 
of  the  river  there  is  a  good  anchorage,  with  from  3  to  5  fathoms  of 
water. 

Before  improvement  the  channel  of  the  river  from  its  mouth  to 
Barras  Turn,  a  distance  of  2  miles,  was  at  least  60  feet  wide  and  4  feet 
deep  at  m^n  low  water.  From  Barras  Turn  to  the  town  wharves,  a 
distance  of  1  mile,  the  channel  was  narrow  a^nd  crooked,  and  had  at 
some  places  but  1^  feet  depth  at  mean  low  water.  The  rise  or  faJl  of 
the  tide  is  8.4  feet. 

The  original  project  for  improvement  was  submitted  December  6, 
1875.  It  proposed  a  channel  60  feet  wide  and  4  feet  deep  at  mean  low 
water  from  Barras  Turn  to  the  town  wharves,  at  an  estimated  cost  of 
$25,000. 

On  November  5, 1883,  the  original  project  was  divided  into  three 
partial  projects: 

1.  The  removal  of  the  ledges  at  Hoards  Point  and  opposite  Nabbys 
Point  to  a  depth  of  2  feet  at  mean  low  water,  to  open  a  navigable  chan* 
nel  of  that  depth,  at  a  cost  of  $15,900. 

2.  To  dredge  the  shoals  at  Labor  in  Vain  and  The  Shoals  so  as^ 
open  a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide,  at  a 
cost  of  $2,200. 

3.  To  straighten  the  channel  by  making  a  cut  across  Barras  Turn, 
and  to  build  a  jetty  to  close  the  old  channel,  at  a  cost  of  $6,900. 

In  the  Annual  Eeport  of  1887,  it  was  recommended  that  the  general 
project  be  modified  by  limiting  the  present  improvement  to  opening  a 
ehiiiinel  GO  feet  wide  and  4  feet  deep  through  The  Shoals  and  Labor  in 
Vain,  and  extending  it  to  the  deep  hole  opposite  the  town  wharves. 

A  chart  showing  this  limited  project  was  published  in  the  Report  of 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  work  to  date  is 
$7,500. 

The  amount  expended  to  June  30, 1892,  was  $2,537.08. 

On  June  30,  1892,  a  channel  had  been  dredgod  4  feet  deep  at  mean 
low  water,  GO  feet  wide  at  Labor  in  Vain,  and  40  feet  wide  at  The 
Shoals. 

On  July  18, 1892,  it  was  recommended  that  the  available  funds  be 
expended  in  completing  the  ))artial  project  of  1887.  The  recommenda- 
tion was  approved  July  22,  1892. 

On  August  8, 1892,  an  advertisement  was  issued  calling  for  proi>osala 
for  the  proposed  dredging. 

The  bids  received  were  opened  September  8, 1892,  and  an  abstract  of 
them  will  be  found  in  the  ar.nexed  table. 

On  September  17,  1892,  a  contract  was  entered  into  with  Mr.  Edgar 
P.  Levering,  of  South  Boston,  ]\Iass.,  to  remove  by  dredging  6,000  cubic 
yards. 

No  oi)erations  were  in  progress  during  the  fiscal  year  under  this 
contract,  and  the  condition  of  the  improvement  at  the  date  of  this  re- 
port is  the  sanie  as  on  June  30,  189:!. 
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To  complete  the  orif^nal  project  would  require  an  appropriation  of 
#17,500,  but  the  present  proposed  partial  project,  it  is  believed,  will 
^lly  meet  all  the  reasonable  demands  of  the  commerce  of  the  river,  and 
the  available  funds  will  suffice  for  this  purpose. 

Ipswich  River  is  in  the  collection  dlBtrict  of  Newburyport,  Mass.  The  nearest 
ligbt-honse  is  the  Ipswich  Light  on  Castle  Neck;  about  li  miles  southeast  from  the 
mouth  of  the  river. 

Ck>mmercial  statistics  are  included  in  the  statement  for  Newbury- 
port  Harbor. 

No  increase  in  the  tonnage  of  the  river  is  apparent  and  no  new  lines 
of  water  transportation  have  been  established. 

The  dates  and  amounts  of  appropriations  for  this  work  are: 

By  ftct  of— 

Augusts,  1886 $2,500 

August  11, 1888 2,500 

JnlylS,  18»2 2,500 

Total 7,500 

Money  statement. 

July  1,1892,  balance  unexpende<l $2,4(52.92 

Amount  appropriated  by  act  approved  July  13,  1892 ^      2, 500.00 

4,962.92 
June  SO,  1893,  amount  unexpended  during  fiscal  year 19. 21 

July  1, 1893, balance  unexpended 4,943.71 

July  1, 1893,  amount  covei^  by  uncompleted  contracts 2, 100. 00 

July  1, 1893,  bahmce  available 2,843.71 


Ah&iraoi  of  proposaU  for  dredging  from  Ipswich  River,  Massachusetts,  opened  September 
S,  1892,  by  Lieut.  Col,  S,  M,  Mansfield,  Corps  of  Engineers. 


Bidden. 

Price  bid  for— 

Total 

yanIa 

cau  be 

moved  at 

price. 

Ko. 

|Dr6dj::ixig 

per  ciibic 

yard. 

Koiuoval 

ofl>owld- 

ers  over 

3  tons' 

wei|;lit. 

Remarks. 

1 

Anraatan  *&.  Iffnrtlii.  Bofftovi.MMii-r-r.r..rT..ir.iT. 

Oent». 
73 
35 
75 

00 

Dollars. 

10 
7 
3 

18 

5,890 

12,285 

5,733 

4,777 

s 

Sdcmr  B.  f^Twinff. South  7U^o>i.MM9r^ 

Lowest  bid. 

3 

A  junMtoM  R.  Wriilit.  Portland.  Me 

4 

GI1M.H.  Soother.  B<Mtoii.Mau 

The  contract  was  awarded  to  Mr.  £.  B.  Levering,  with  the  approval  of  tlie  Chief 
of  engineers. 


B5. 
IMPROVEMENT  OF  ESSEX  RIVER,  MASSACHUSETTS. 


Essex  Biver  winds  between  marsliy  banks  for  3 J  miles  from  the  head 
of  navigation,  at  the  village  of  Essex,  to  its  mouth,  which  forms  a  har- 
bor of  reftige  for  light-draft  vesfiels,  about  3  miles  to  the  southeastward 
of  the  entrance  to  Ipswich  Harbor,  Massachusetts. 

The  ehannel  c£  the  river  is  crooked  and  obsti-ucted  by  saud  bars  and 
bowlders. 
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The  project  for  its  improvemeiit  was  submitted  May  15, 1891.  It 
proposed  to  widen  and  deepen  the  upper  12,000  feet  of  the  natural 
channel  of  the  river,  so  that  4  feet  at  mean  low  water  could  be  carried 
to  the  head  of  navigation  in  a  channel  60  feet  wide,  at  a  cost,  as  esti- 
mated, of  $25,000. 

But  one  appropriation  for  this  work  has  been  made,  viz,  by  the  act 
of  July  13,  1892,  $5,000. 

On  July  18, 1892,  it  was  recommended  that  the  available  funds  be 
retained  in  the  Treasury  until  an  additional  appropriation  is  made,  for 
the  reason  that  no  appreciable  benefit  to  commerce  would  result  Bpom 
the  expenditure  of  so  small  a  sum.  This  recommendation  was  approved 
August  4,  1892. 

No  other  operations  were  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  original  condition  of  the  river  is  unaltered. 

To  complete  the  improvement  will  require  an  appropriation  of  $20,000, 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year  end- 
ing June  30, 1895. 

Essex  River  is  in  the  collection  district  of  Gloucester,  Mass.,  of  which  Gloucestsr 
is  the  port  of  entry.  The  nearest  light-house  is  Annisqnam  Light,  2  miles  east  of 
the  mouth  of  the  river. 

Commercial  statistics  are  included  in  the  statement  for  Oloucester 
Harbor,  Massachusetts. 

Money  statetnent. 

Amount  appropriated  by  act  approved  July  13, 1892 $5, 000. 00 

July  1, 1893,  bttliince  unexpended 5,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    20,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


B6. 

HARBOR  OF  REFUGE.  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

Sandy  Bay  is  situated  at  the  nortlieastern  extremity  of  the  promou- 
tory  of  Cape  Ami,  which  forms  tlie  northern  limit  of  Massachusetts  Bay. 
The  shore  lines  of  the  bay  form  a  little  h^ss  than  a  right  angle,  aud 
their  directions  are  nearly  nortli  and  south  and  east  and  west.  The 
rocky  island  of  Straitsmouth  forms  the  eastern  extremity  of  one  shore 
line  and  the  steep  headland  of  Andrews  Point  the  northern  end  of  the 
other.  Following  the  line  of  the  proposed  breakwater,  the  bay  is  2j 
miles  wide,  and  it  has  a  depth  of  2  miles,  approximately. 

The  bay  on  the  land  side  is  perfectly  protected  by  steep,  high  bills, 
but  it  fronts  the  northeast  and  is  open  to  the  full  force  of  the  violent 
northerly  and  easterly  gales  of  this  coast. 

The  great  seas  of  the  ocean  are  broken,  however,  in  a  degree  by  the 
sunken  rocky  ledges  called  Averys  Ledge,  the  Dry  and  Little  Salvages, 
the  Flat  Ground,  and  Abners  Ledge,  which  are  directly  at  the  mouth 
of  the  bay.  Inside  these  entrancte  ledges  the  bay  is  entirely  unobstructed 
and  has  an  average  depth  of  50  feet  at  mean  low  water. 

A  i)lan  of  the  bay  showing  the  proposed  breakwater  w^as  published 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1892,  p.  564. 

The  original  project  for  improvement  was  submitted  in  1884.  It 
proposed  a  contin'hous  breakw  ater  9,000  feet  long,  divided  into  two 
branches;  one  staits  at  Averys  Ledge  and  ixins  in  a  direction  a  little 
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west  of  north  to  Abners  Ledge,  a  distance  of  3,r>0()  feet;  the  other 
extends  5,420  feet  from  Abners  Ledge  in  a  northwesterly  direction  and 
terminates  at  the  84-foot  contour  off  Andrews  Point. 

The  axis  of  the  proposed  breakwater  is  approximat^y  at  the  inner 
edge  of  the  ledges  at  the  entrance  of  the  bay  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  first  shock  of  easterly 
storm  waves* 

The  southern  entrance  to  the  proposed  harbor  lies  between  Straits- 
month  Island  and  Averys  Ledge,  and  is  to  be  1,800  feet  wide  and  at 
least  30  feet  deep.  The  northern  entrance  near  Andrews  Point  is 
2,700  feet  wide  and  80  feet  deep.  They  are  so  located  with  reference 
to  each  other  that  vessels  can  enter  and  leave  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  tide. 

The  original  project  proposed  to  build  the  substructure  of  the  break- 
water to  the  level  of  22  feet  below  mean  low  water  of  a  mound  of 
rubblestone,  40  feet  wide  on  top. 

On  March  2,  1892,  the  project  was  modified  to  include  the  entire 
breakwater  by  a  report  of  the  si)ecial  board  of  engineers  constituted 
for  that  purpose. 

This  project  was  approved  March  17, 1892,  and  it  proposes  to  con- 
struct the  entire  breakwater  of  rubblestone  with  the  following  section : 
On  the  sea  side,  from  the  bottom  to  15  feet  below  mean  low  water,  a 
slope  of  1  on  IJ;  thence  to  mean  low  water,  1  on  3;  thence  to  18  feet 
above  mean  low  water,  1  on  1;  the  width  on  the  crest,  20 feet;  and  the 
rear  slope  1  on  ^^  to  mean  low  water;  thence  to  the  bottom,  1  on  1. 

The  axis  of  the  eastern  branch  of  the  breakwater  is  indicated  by  an 
iron  spindle  on  Averys  Ledge  when  in  range  with  the  south  light-house 
on  Thatchers  Island.  Cross  ranges  are  established  by  iron  pipes  let  into 
the  rocks  on  Dry  and  Little  Salvages,  which  mark  points  at  intervals 
of  100  feet  from  the  spindle  (initial  point)  on  Averys  Ledge.  The  axis 
of  the  north  branch  is  cross  range  3640. 

The  estimated  cost  of  the  improvement  is  $5,000,000,  to  which  must 
be  added  $2,500,000  for  buoyage,  lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations  of 
not  less  than  10  per  cent  of  the  original  estimates  of  cost. 

Should  ox)erations  be  suspended  at  any  time  from  want  of  funds,  or 
annual  appropriations  be  reduced  to  small  sums  for  a  series  of  years, 
the  exi>enses  for  the  final  construction  will  be  proportionately  increased. 

The  total  appropriations  to  date  are  $000,000. 

The  expenditures,  not  including  outstanding  liabilities,  to  June  30, 
1892,  were  $399,341.89. 

On  June  30, 1892,  515,688  tons  of  rubblestone  had  been  deposited  in 
the  breakwater,  essentially  completing  the  substructure  to  a  grade  22 
feet  below  mean  low  water  between  cross  ranges  140  and  4740. 

During  the  fiscal  year  22,246  tons  of  stone  were  deposited  in  the 
breakwater,  under  a  contract  dated  December  4, 1890,  with  the  Eock- 
port  and  Pigeon  HOI  Granite  Companies,  thus  completing  this  contract 
Batisfactorily. 

On  July  18, 1892,  it  was  recommended  that  the  avifllable  funds  be 
exi>ended  in  completing  so  much  of  the  full  section  of  the  breakwater 
arS  was  possible,  startmg  at  Abners  Ledge  and  working  southward. 
Tliis  project  was  approv^  July  22, 1892. 

On  August  5, 1S^2,  an  advertisement  was  issued  calling  for  proposals 
for  the  deposit  of  stone  in  the  breakwater. 

The  bids  received  were  opened  September  9, 1892,  and  an  abstract  of 
ihem  win  be  found  in  the  annexed  table. 


750        REPORT  OF  THE   CHIEF  OF  EKGINEERSy  U.  B.  ABMT. 

On  September  30, 1892,  a  contract  wa»  entered  into  with,  the  Bock- 
port  and  Pigeon  Hill  Granite  Oompanies  to  deposit  14,000  Um  of 
<*  large  "  stone  and  120,000  tons  of  ^<  small "  stone  in  the  breakwater, « 
sufficient,  as  estimated,  to  complete  400  feet  of  the  fall  section. 

The  ^^  small "  stone  are  to  consist  of  blocks,  of  which  one-fonrtb  most 
weigh  not  less  than  4  tons  each;  one-half  most  average  2-ton8each; 
and  one-fourth  must  weigh  from  50  to  1,000  pounds  each.  They  are  to 
be  dei)osited  so  as  to  form  the  approved  section  of  th^  breakwater  to 
the  grade  of  low  water.  Above  low  water  the  ^^  large"  stones  will  be 
carefully  placed.  They  are  to  be  blocks  the  largest  sizes  furnished  by 
the  quarries,  none  less  than  4  tons  in  weight,  and  to  average  6  tons. 

Operations  under  the  contract  of  September  30, 1882,  were  commenced 
in  October,  1802,  and  at  the  close  of  the  fiscal  year  53,139  tons  of 
<<  small "  stone,  and  724  tons  of  ^<  large  "  stone  had  been  deposited  be- 
tween cross  ranges  3640  and  3440,  essent^ly  completing  this  p«rt  of 
the  substructure  of  the  breakwater  to  the  grade  of  mean  low  wid»r,  . 
and  also  completing  about  60  running  feet  of  the  superstructure. 

The  total  number  of  tons  of  stone  deposited  in  the  breakwater  to 
date  is  591,797. 

To  complete  the  project  will  cost  $4,400,000. 

During  the  year  ending  June  30, 1895,  $500,000  could  be  expended 
to  advantage. 

The  prosjxective  benefits  to  commerce  and  navigation  by  the  otm- 
struction  of  this  harbor  of  refuge  are  increased  safety  to  life  and  prop-    \ 
erty,  and  a  consequent  reduction  in  freight  and  insurance.  I 

Sandy  Bay  is  situated  in   the  collection  district  of  Gloaoesteri  Mass.,  of  wUflk    j 
Gloncester  is  the  port  of  entry.    The  nearest  lifbt-honse  is  Straitsmonth  Lig^t^M 
Btraitsmonth  Island,  at  the  sonthem  entrance  or  the  bay.  { 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1893,  have  been  ftiruished  by  Mr.  Charles  S.  Rogers,  of  Bock- ' 
port,  Mass. 

The  dates  and  amounts  of  the  appropriations  fbr  this  work  are  as  ftl* 
lows: 

Act  of—  _    i 

Julys,  1884 HOaOOO  | 

Angust  5, 1886 lOO^OOQ 

AnguHt  11,  1888 100^000  \ 

September  19,  1890 IfiO^iW  i 

July  13, 1892 Ififl^lW  j 

Total etftfloi    1 

Money  statement.  ■ 

July  1,  1892,  balance  unexpended |60,668>U 

Amount  appropriated  by  act  approved  July  13^  1892 160^  M ^ 

200.6W.J1 
June  30, 1893,  amount  expended  during  fiscal  year 77, 143. 1' 

July  1,  1893,  balance  unexpended 123,514»^ 

July  1,  1893,  outstanding  liabilities $13, 562. 82 

July  1, 1893,  amount  covered  by  uncompleted  contracte 90, 439. 37 

July  1, 1893,  balance  available 19,513.15 

Amount  (estimated)  required  for  completion  of  existing  project 4,400,000.00 

Amount  tliat  can  be  profitably  exiiendod  in  fiscal  year  ending  Jane 

30,  1895 500,OOaOO 

Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1S98. 
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Ahsirad  of  proposals  for  the  deposit  of  rnbhlexlonc  in  the  hreakicafer  at  Sandy  Day, 
Massachusetts f  opened  September  9,  ISO,?,  by  Lieut.  Col.  S.  M.  Alansfichl,  Corps  of 
Engineers, 


Ko. 


Bidders. 


Booknort  and  Pigeon  Uill  Granite  Co*8, 
Boekporti  Mass. 


Price  hill  for  stone 

per  toil  of  2,000 

pounds. 


Large.    !    Small. 


Tot-al  tcms  «'aii  1h»  rr- 
ccived  at  price  l)i<l. 


Keinarks. 


Centt.     I 

89     16.000  tons  largo,  120-     Only  bid. 
I      000  toiiri  nmall. 


Contract  was  awarded  to  the  Rockport  and  Pigeon  Hill  Granite  Companies,  with 
the  approval  of  the  Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 


Articles. 


Shipped: 

Stone ^ tons.. 

Beceived: 

Coal tons.- 

Wood cords.. 

Lamber feet. . 

Fish *. ponnds . . 

Mackerel narrela . . 

lish  sounds , iwunds .  - 

Lobsters oarrols . . 

Cod  oil gallouH.. 

Medicine  oil do — 

Salt lio^rslieads.. 


1891. 

1892. 

199, 191 

8, 153 

160 

300. 000 

3, 115, 000 

1.000 

20,  000 

1,000 

8.000 

4,000 

1,200 

100,000 

8,126 

490 

200,000 

2. 340, 000 

600 
7,200 
4,700 
1,000 

1893. 


170,000 

8.126 

490 

250. 000 

2,  340, 000 


600 
7,200 
4,700 
1,000 


By. 

IMPROVEMENT  OF  HARBOR  A.T  GLOUCESTER.  MASS. 


This  is  the  most  important  harbor  between  Boston  and  Portland, 
and  is  the  principal  resort  for  all  New  Eng^land  fishing  vessels.  It  is 
situated  at  the  southeastern  extremity  of  Cai)e  Ann,  20  miles  northeavst 
from  Boston.  It  is  easily  entered  when  the  dangerous  storms  of  tliis 
coast  occur,  and  provides  a  secure,  ample  shelter  for  all  classes  of  ves- 
sels, except  from  south  winds,  and  from  these  a  moderate  extent  of  pro- 
tected anchorage  is  afforded  in  the  inner  harbor. 

It  contains  in  the  outer  roadstead,  the  inner  harbor,  and  in  the  chan- 
nel connecting  them  sufficient  deep  water  for  the  most  liberal  demands 
of  commerce,  but  the  inner  harbor  and  channel  are  obstructed  by 
bowlders,  ledges,  and  shoals  dangerous  and  imtonveiiient  to  shi]>[)ing, 
and  the  outer  harbor  or  roadstead  is  open  to  the  action  of  all  southerly 
winds. 

A  i)lan  of  the  harbor  was  published  in  the  Annual  Keport  of  the  Chief 
of  Engineers  for  1887,  p.  506. 

The  first  project  formed  for  improvement  was  submitted  January  20, 
1871,  and  was  based  on  the  survey  provided  for  by  act  of  July  11, 1870. 
(Report  of  Chief  of  Engineers,  1871,  p.  800.)  This  project  proposed 
the  removal  of  certain  bowlders  from  the  inner  harbor  at  a  cost  of 
910,606.20,  and  the  construction  of  a  breakwater  from  Eastern  Point 


752         REPORT  X)F   THE   CHIEF   OF   ENGINEERS,  U.  S,  ARMT. 

over  Dog  Bar  to  Round  Rock  Shoal,  at  an  estimated  cost  of  $494,148.65. 

On  November  10, 1884,  Maj.  C.  W.  Raymond,  Corps  of  Engineers, by 
order  of  the  Special  Board  of  Engineers  that  was  considering  the  sub- 
ject of  the  Sandy  Bay  Breakwater,  submitted  a  proj^t  for  two  break- 
waters at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000  on 
essentially  the  same  site  as  that  proposed  in  1871,  and  a  supplementary 
one  through  Normans  Woe  Rock,  to  cost  $007,000. 

This  project  and  estimate  are  published  in  the  Chief  of  Engineers' 
Report  for  1885,  p.  534. 

On  January  20, 1885,  it  was  recommended,  in  accordance  with  act  of 
July  5, 1884,  that  a  survery  of  the  inner  harbor  and  of  the  reef  off 
Muscle  Point  be  made,  and  that  Babson  Ledge  be  removed  to  21  feet  at 
mean  low  water  (Report  of  Chief  of  Engineers,  1885,  p.  541.)  In  tbe 
annual  report  for  this  harbor  for  1887,  a  general  projexjt  for  its  improve- 
ment was  submitted,  based  on  the  survey  provided  for  by  act  approved 
August  5, 1886.  (Chief  of  Engineers'  Report,  1887,  p.  500.)  This  project 
proposed  to  remove  from  the  inner  harbor  101 J  cubic  yards  of  rock 
known  to  exist,  and  to  dredge  216,000  cubic  yards,  scow  measurement, 
at  an  estimated  cost  of  $65,000 ;  and  to  construct  the  breakwater  recom- 
mended in  the  project  of  1884,  that  extends  from  Eastern  Point  to 
Round  Rock  Shoal,  at  an  estimated  cost  of  $752,000. 

The  total  appropriations  to  date  are  $80,000. 

The  expenditures  to  June  30, 1892,  were  $36,692.37. 

The  condition  of  the  improvement  June  30, 1892,  was  as  follows: 

Clam  Rock  had  been  reduced  from  1  foot  to  9 J  feet  at  mean  low  water; 
Pinnacle  Rock  from  8^  to  16 J  feet,  mean  low  water;  rock  off  Pew's 
Wharf  from  2  to  5  feet,  mean  low  water;  rocks  off  J.  Friend's  Wharf 
from  13  to  17  teet,  mean  low  water.  All  of  the  above  rocks  were  re- 
duced to  the  level  of  the  surrounding  bottom.  Babson  Ledge  had 
been  reduced  from  11  to  14  feet,  mean  low  water. 

No  work  had  been  done  on  the  breakwater.  Two  channels  had  been 
dredged  in  Harbor  Cove,  approximately  parallel  to  the  heads  of  the 
wharves;  the  east  channel  was  550  feet  long;  the  west,  1,000  feet  long; 
both  were  140  feet  wide,  10  feet  deep  at  mean  low  water,  except  over  a 
small  ledge  uncovered  by  the  dredging  off  Parmenter's  Wharf.  The 
main  harbor  had  been  improved  as  projected  from  its  entrance  near 
Fort  Point  to  the  steamboat  wharf,  so  that  15  feet  depth  at  mean  low 
water  can  be  carried,  except  over  4  small  ledges  uncovered  by  the 
dredging  near  the  Halibut  Company  Wharf. 

On  July  18,  1892,  it  was  reconiniended  that  the  available  frinds  be 
expended  in  completing  the  proposed  dredging.  This  recommendation 
was  approved  July  22,  1892. 

On  August  6,  1892,  an  advertisement  was  issued  calling  for  proi>osal8 
for  the  proposed  dredging.  The  bids  received  were  opened  September 
7,  189U,  and  an  abstract  of  them  will  be  found  in  the  annexed  table. 

On  September  10, 1892,  a  contract  was  entered  into  with  the  National 
Dredging  Company,  of  Wilmington^  Del.,  to  dredge  150,000  cubic  yards 
from  Harbor  Cove  and  the  main  harbor,  thus  completing  the  proposed 
dredging. 

Operations  under  this  contract  were  conmienced  during  the  last  week 
of  June,  1893,  but  as  no  actual  dredging  was  done  the  condition  of 
the  improvement  is  the  same  as  on  June  30, 1892. 

To  complete  the  improvement  will  require  an  appropriation  of 
$752,0(K),  of  which  $250,000  could  be  expended  to  advantage  during 
the  year  ending  June  30,  1895,  in  couimencing  the  breakwater. 
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The  prospective  advantages  to  commerce  by  the  completion  of  the 
improvement  are  greater  facilities  and  safety  in  the  movement  of  ves- 
sels in  the  harbor,  and  a  more  safe  anchorage  for  vessels  seeking  pro- 
tection from  southerly  gales. 

Gloacester  Harbor  is  in  the  collection  district  of  Glouci'ster,  Mass.,  of  which 
Gloacester  is  the  port  of  entry.  The  nearest  light-houses  are  Ten  Pound  Island  Light, 
in  the  harbor,  and  Eastern  Point  Light,  at  its  entrance. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
Jane  30, 1893,  have  been  famished  by  the  collector  of  customs  at  Gloa- 
cester, Mass. 

The  dates  and  amounts  of  appropriations  for  tliis  work  are  as  follows; 

Act  of— 

June  10, 1872 $10,000 

Angust5, 1886 5,000 

AngOBt  11,1888 10,000 

September  19,1890 15,000 

July  13, 1892 40,000 

Total 80,000 

Money  statement 

Jaly  1, 1892,  balance  unexpended $3,307.63 

Amount  appropriated  by  act  approved  July  13, 1892 40, 000. 00 

43, 307. 63 
June  30, 1893,  amount  expended  during  fiscal  year 29.13 

July  1, 1893,  balance  unexpended 43, 278. 50 

July  1, 1893,  amount  covered  by  uncompleted  contracts 34, 500. 00 

July  1, 1893,  balance  available 8,778.50 

(Amount  (estimated)  required  for  completion  of  existinf^  project 752, 000. 00 
Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895  250, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Ab$traet  of 


f  propotaU  for  dredging  in  Gloucester  Harbor.  MiissachuaeitSy  opened  Sep- 
tember 7, 189if  by  Lieut,  Col,  S,  M,  Mansfield,  Corps  of  Engineers. 


1 
S 
t 
4 


Bidden. 


Katfonal  "Dndgjing  Company,  WilmingtoD,  Del. 

Chsrlet  H.  Sontber.  Boston,  MaM 

Aninutos  R.  Wrifrht,  Portl«nd,Me 

Angnstiis  B.  Marrai,  Boston,  Mass 


Price  bid  for— 


Dredging 

per 

Gubio 

yard. 


Cent4. 
23 
29| 
26 
29 


T 


Removal 
of  bowl- 
der!) over 
8  tons. 


$15 

8 

15 

15 


Number  of 

yards 
can  be  re- 
moved 
at  price  bid. 


173,913 
135, 593 
153,846 
137,931 


Remarks. 


Lowest  bid. 


The  contract  was  awarded  to  the  National  Dredging  Company,  with  the  approval 
of  the  Chief  of  Engineers. 
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COMMERCIAI.  STATISTICS. 


Amount  of  revenue  collected,  1891,  $19,800;  1892^ 


;  1893,  $9, 083. 


Shipping. 


1891. 


EntTAXices : 

Foreign.. 

DomeMtio 
Clearances : 

Foreign.. 

Domestic 


No. 

.146 

30 

138 
67 


T<m». 

26,235 

6,000 

23,500 
11.220 


1892. 


1893. 


No. 

213 

25 

189 

77 


Ton: 

4H,460 

2,700 

25.700 
17,110 


N: 

156 

9 

145 
63 


22,135 
1,490 

18,  on 

9,734 


Coal 

Salt 

Lumber 

MiscellaneoBS 


Imported. 


189L 


Tons. 
45,000 
30,000 


8.100 


1892. 


Tont. 

37.200 

33,000 

200 

8,500 


1881 


Tone 

•30.  «0 

16,  OM 

t288,0QI 

6M 


*  From  coastwise  porta. 


tFe6t. 


All  classes  of  vessels  frequent  the  harbor,  from  5  to  1,500  tons.  Greatest  draft,  24  feet 
Total  number  of  vessels  boarded  during  the  year  was  3^312^  not  including  fishing 
vessels  and  boats. 


B  8. 


IMPROVEMENT  OF  HARBOR  AT  MANCHESTER,  MASS. 


Manchester  Harbor  is  situated  about  5J  miles  northeastward  from  the 
entrance  of  Salem  Harbor,  Massachusetts. 

A  chart  of  the  harbor  was  published  in  the  Annual  Rei)ort  of  the 
Chief  of  Engineers  for  1888,  Part  I,  p.  46G. 

TIjc  outer  sheltered  roadstead  contains,  approximately,  300  acres, 
with  5  fathoms  of  water. 

The  entrance  channel  from  the  roadstead  to  Proctors  Point  is  every- 
where at  least  100  feet  wide,  at  least  6^  feet  deep  at  mean  low  water, 
and  is  unobstructed. 

At  the  ^^Narrows,'' distant  1,400  feet  inside  of  Proctors  Point,  the 
depth  in  the  channel  is  reduced  to  1^  feet  at  mean  low  water;  thence, 
to  the  town  wharves,  a  further  distance  of  2,500  feet,  no  low-water  chan- 
nel exists.  Near  the  town  wharves  the  channel  is  crossed  by  the  Bos- 
ton and  Maine  Railroad  (eastern  division),  on  a  bridge  which  has  a  draw 
opening  28  feet  w  ide. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
November  28, 1887.  It  was  based  on  a  survey  provided  for  in  the  river 
and  harbor  act  of  August  5,  188G.  It  proposed  to  dredge  a  channel  60 
feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low  water  from  Proc- 
tors Point  to  the  town  wharves,  at  an  estimated  cost  of  $14,300, 
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The  total  appropriations  for  this  improvement  to  date  have  been : 

By  the  act  of— 

Angnst  11, 1888. $2,500 

September  19, 1890 5,000 

July  13, 1892 6,800 

Total 14,300 

The  expenditures  to  June  30, 1892,  were  $7,122.09.  On  June  30, 1892, 
the  improved  channel  was  35  feet  wide,  4  feet  deep  at  mean  low  water 
from  Proctors  Point  to  the  railroad  bridge,  a  distance  of  2,900  feet. 

On  July  18, 1892,  it  was  recommended  that  the  available  funds  be 
expended  in  completing  the  proposed  improvement.  This  was  ap- 
proved July  22, 1892. 

On  August  6, 1892,  an  advertisement  was  issued  calling  for  proposals 
for  the  proposed  work.  The  bids  received  were  opened  September  7, 
1892,  and  an  abstract  of  them  will  be  found  in  the  annexed  table. 

On  September  17, 1892,  a  contract  was  entered  into  with  Mr.  Edgar 
P.  Lovering,  of  South  Boston,  Mass.,  to  dredge  22,222  cubic  yards.  No 
operations  were  in  progress  during  the  fiscal  year  under  this  contract, 
and  at  the  date  of  this  report  the  condition  of  the  improvement  is  the 
same  as  on  June  30, 1892. 

It  is  estimated  that  the  available  funds  will  complete  the  improve- 
ment. 

Manchester  Harbor  is  in  the  coUeotion  district  of  GlouceHtcr,  MnHs.,  of  which 
Gloacester  is  the  jport  of  entry ;  the  nearest  light-house  is  on  Bukers  iRland,  2^  miles 
from  Proctors  Point. 

The  existing  commerce  is  nominal  and  commercial  statistics  are  in- 
cluded in  the  statement  for  Gloucester  Harbor,  Massachusetts. 

Money  statement 

Jnly  1, 1892,  balan ce  nnexpended $377. 91 

Amount  appropriated  by  act  approved  July  13, 1892 6, 800. 00 

7, 177. 91 
Jone  30, 1893,  amount  expended  during  fiscal  year 83. 84 

July  1, 1893,  balance  unexpended 7, 144. 07 

Jaly  1, 1893,  amount  covered  by  uncompleted  contractK *. 5.  M99. 94 

July  1, 1893,  balance  available 1,144.13 


Ahsiriust  of  praposah  far  dredging  from  Manchester  Harbor ^  Massachusetts,  opened  Sep- 
tember 7, 1892,  djf  Lieitt.  Col,  S,  M,  Ma Httfield,  Corps  of  Engineers. 


Bidders. 

Price  \t'u\  for — 

Total  yards 

removwl 

at  price 

bid. 

Kou 

Drwlfjing 

per  cubic 

yard. 

Removal 
of  bowl- 
ders over 
3  tons. 

Remarks. 

1 

Atumatan  S. Msrtin. Benton. Mum 

Centt. 
47 
52 
27 
50 

$10 

10 

7 

8 

12. 765 
11, 5:w 

2 

RovntoB  firac.. Uoiitoii. MnMi 

a 

4 

Edgar  P.  Lorering,  South  Bonton,  Hiws 

Animstna  R.  Wrirht^  Pnrtlnnfl, Ma.. 

22. 2L»2     Lowest  bid. 
12,000 

The  contraet  was  awarded  to  Mr.  Edgar  P.  Luveiing,  with  the  approval  of  the 
Chief  of  Engineers. 
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B  9. 

IMPROVEMENT  OF  HARBOR  AT  SALEM,  MASS. 

Salem  Harbor  is  12  miles  to  the  northward  of  Boston,  Mass.    Fort 
Pickering  Light  marks  its  entrance  between  Winter  Island  on  the  west 
and  Naugus  Head  on  the  east.    The  harbor  is  1,750  feet  wide  at  its 
entrance  and  5,500  feet  long  between  the  12-foot  contours  of  opposite 
shores.    It  contains  a  well-sheltered,  entirely  unobstructed  anchorage 
of  about  110  acres,  of  a  greater  depth  than  18  feet,  mean  low  water.    In 
front  of  the  city  are  extensive  flats,  which  make  long  wharves  necessaiy 
to  reach  deep  water.    The  principal  wharves  of  the  city  are  located  <m 
^^  South  Biver,''  a  small  stream  which  formerly  drained  a  tidal  basin  on 
the  southwestern  side  of  the  city.    This  basin  is  now  practically  filled 
up  by  city  improvements.    The  river  is  3,000  feet  long  to  the  head  ot 
navigation  at  South  or  Lafayette  Street  Bridge.    It  is  crossed  bjA 
highway  bridge  about  one-foui-th  of  a  mile  below  the  head  of  navip 
tion,  with  a  draw-opening  31 J  feet  wide.    The  width  of  the  river  varies 
from  300  feet  at  its  mouth  to  150  feet  at  the  head  of  navigation. 

Originally  the  greatest  depth  of  continuous  low-water  channel  was 
0.8  feet. 

The  original  project  for  the  improvement  of  the  harbor  was  submitted 
December  16, 1872.  It  was  proposed  to  dredge  a  channel  1,730  feet 
long,  300  feet  wide.  8  feet  deep  at  mean  low  water,  at  an  estimated 
cost  of  $32,000.    This  project  was  essentially  completed  1873-^75. 

The  present  project  for  the  improvement  of  the  harbor  was  submitted 
December  2, 1889.  It  was  based  on  a  survey  provided  for  in  the  act 
of  August  11, 1888.    It  proposed  as  follows: 

To  clean  out  the  channel  of  approach  to  South  Biver  to  the  origiod 
dimensions  as  dredged  in  1873-^75,  viz^  300  feet  wide  at  the  entrance 
and  160  feet  wide  oflF  Derby  Wharf  Light,  8  feet  deep  at  mean  low 
water;  to  extend  this  channel  with  the  same  depth,  gradually  redadng 
the  width  to  100  feet  to  near  the  innel*  end  of  Derby  Wharf;  and  firo* 
this  point  to  the  liead  of  navigation  to  excavate  a  channel  50  feet  wid^ 
and  6  feet  deep  at  moan  low  water. 

The  total  length  of  channel  to  be  improved  was  5,100  feet,  appro^' 
mately,  and  its  excavation  would  require  the  removal  of  85,000  cubi* 
yards  of  material,  at  an  estimated  cost  of  $28,000. 

The  total  appropriations  to  date  have  been  $53,000. 

The  expenditures  to  June  30, 1892,  were  $37,782.62. 

On  June  30,  1892,  the  improved  channel  was  50  feet  wide,  8  feet  de^^ 
to  near  the  inner  end  of  Derby  Wharf,  and  thence  to  the  head  of  na 
gation  6  feet  deep  at  mean  low  water. 

On  July  18, 1892,  it  was  recommended  that  the  available  funds 
expended  in  completing  the  improvement.    This  was  approved  ix3^^ 
23,  1892. 

On  August  6, 1892,  an  advertisement  was  issued  calling  for  proposa-'^ 
for  the  proposed  work.  . 

The  bids  received  were  opened  September  7, 1892,  and  an  abstract 
of  them  will  be  found  in  the  annexed  table. 

On  September  17, 1892,  a  contract  was  entered  into  with  Mr.  Augn 
tus  R.  Wright,  of  Portland,  Me.,  to  remove  by  dredging  40,000  cub 
yards. 

Xo  operations  were  in  progress  during  the  fiscal  year  under  this  co; 
tract,  and  the  condition  of  the  improvement  at  the  date  of  this  re] 
is  the  same  as  on  June  30, 1892 


r^. 
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It  is  believed  that  the  funds  now  available  will  complete  the  im- 
provement as  proposed. 

Salem  Harbor^  iDclndin^  South  River,  MasHacliiiHottR,  in  in  the  colltM^tioii  (iJHfcrict 
of  Salem^  Mass.,  of  which  Salem  Ia  the  port  of  entry.  The  nearent  light-house  is 
Derby  Wharf  Light,  Salem  Harbor,  MassachuHettH. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1893,  have  been  furnished  by  the  collector  of  customs  at 
Salem,  Mass. 

The  dates  and  amounts  of  the  appropriations  for  this  improvement 
are  as  follows: 

Act  of— 

March  3,  1873 $15,000 

Jime23, 1874 10,000 

September  19,1890 11,000 

July  13,  1892 14,000 

Total 53,000 

Money  Htatemcnt, 

Jnlyl,  1892,  balance  unexpended $1,217.38 

Amonut  appropriated  by  act  approved  July  13, 1892 14 ,  000. 00 

15,217.:^ 
Jnne  30, 1893,  amount  expended  during  fiscal  year 18. 58 

Julyl,  1893,  balance  unexpended. 15,198.80 

July  1, 1893,  amount  covered  by  uncompleted  contracts 8, 000. 00 

July  1,1893,  balance  available 7,198.80 


Ah9tractof  proposals  for  dredging  from  Salem  ITarhor^  MassachusettSf  opened  Septemher 
7,  189Sj  by  Lieut,  Col.  S,  M.  Mansfitldj  Corps  of  Engineers, 


Bidden. 

• 

rri<o  bid  for— 

Total  yards 
can  be.  re- 
moved at 
price. 

Vo. 

Dre«lfrin«jc 

per  cubic 

yard. 

lleinoval 
of  bowl- 
ders over 
3  tunt). 

Remarks. 

1 
2 
B 

^'•tional  Oredidng  Co.,  Wilmington,  Del 

Cliarles  EL  Souther.  Ikwton,  Maiu* t . . . 

■Anrafitiig  J),  MHrt-ln.  Ihmton.  Mhw9 .^.tt.. 

Oentx. 
25 
25i 
25 
20 

$15 

6 

10 

3 

50.000 
44,000 
50. 000 
62,500 

i 

-^i^iiitna  H,  Wriffhtr.  Portland.  M^r  

TjOwost  bid. 

\he  contract  was  awarded  to  Mr.  Auirustus  R.  Wright,  with  the  approval  of  the 
^efofEuirineera.  *' 


COMMERCIAL  STATISTICS. 

^ount  of  revenue  collected :  1891,  $6,416.80;  1892,  $3,011.62;  1893,  $2,384.85. 


Shipping. 


18G8. 


1802. 


Cle^»«>*jatk5 
*^Uit!atte 


No. 
luo^ 
508  3 


Tung.    I  JN'o. 
225, 000  I  J   II 


75 
30 


10.  720 
2, 356 

11,123 
5,  933 


1H93. 


Xo.  , 
74 
2 


Tons. 
11,536 
148 

6.820 
8,303 
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Imported. 


Coal toDS. 

Lamber feet. 

Shinglen 

Laths 


Pureifi 


dos. 

Firewood cords . 

Bark oords. 

Lime i..lMtfrel8. 

Bailroadties 


1891. 


5.890 
8,424 


1892. 


1893. 


3.266 

875,791 

8,823.  QUO 

576,000 

1,074 

860 

310 

1,000 

4,024 


m,4Si 


Daring  the  fiscal  year  ending  June  30, 1893,  there  arrived  at  the  port  of  Salen 
1,546  vessels,  with  a  tonnage  of  374,229  tons.  Of  this  number  669  vessels  disetiiigMl 
^6,262  tons  of  cargo  here,  and  887  vessels  with  a  tonnage  of  137,967  tons  put  in  for 
a  harbor. 

The  merchandise  discharged  was  as  follows:  Asphalt,  20  barrels;  paving  bloek% 
2,026  tons;  barrels,  1,000;  piling,  46,500  feet;  bncks,  30,000;  plaster, 325 bsirds; 
cement,  5,883  barrels:  potatoes,  3,417  bnshels;  day,  405  tons;  powder,  80  boiflf; 
coal,  356,965  tons ;  railroad  ties,  7,926 ;  fish,  dry,  340  poands;  roofing  gravel,  512  tons; 
hoop  poles,  5,000;  sand,  5,904  tons;  laths,  1,774,000  bundles;  shingles,  2,628,000; lime, 
23,785  barrels;  stone,  4,823  tons;  lumber,  3,233^91  feet;  turnips,  100  boiheb; oil, 
925  barrels;  wax,  325  barrels;  paper,  146  rolls;  wood,  752  oordi. 

Vessels  drawing  from  6  to  2^  feet  frequent  the  port. 


B  lo. 

XMPROVEMENT  OF  HARBOR  AT  LYNN,  MASS. 

L3ain  Harbor  is  Bitaated  9  miles  northeast  from  Boston.  It  is  11^2 
miles,  approximately,  in  extent,  the  greater  part  of  which  is  dry  at  lowtidfr 

It  is  protected  on  the  north  and  west  by  the  mainland,  and  on  the 
east  by  Nahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massacka- 
setts  Bay,  is  on  the  south  side. 

A  plun  of  the  harbor,  showing  the  projected  improvement,  was^ 
lished  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1881^  Fart 
1,  p.  532. 

Before  improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wliarves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mesin  low  water.    The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

Tlie  western  channel  leads  to  the  Point  of  Pines  and  the  moatb  oi 
Saugus  River. 

The  main  ship  channel  is  entered  between  White  and  Lobster  rocW 
and  connects  about  3,600  feet  northward  with  the  Black  Bock  ChannA 
which  is  the  most  eastern,  near  Kahant  Beach. 

The  project  for  improvement  was  adopted  in  1884.  It  provides  f^ 
the  excavation  of  a  channel  200  feet  wide  and  10  feet  deep  at  meanlo'^ 
water,  from  a  point  near  and  east  of  the  White  Eocks^  to  deep  wat^ 
opposite  Little  Nahant,  a  distance  of  3,610  feet.  This  is  called  tt*^ 
outer  improved  channel,  and  is  merely  a  rectification  and  deepening  ^ 
the  main  ship  channel.  The  combined  main  ship  channel  and  Bla^*^ 
Rock  Channel  are  sufficient  for  the  purpose  of  commerce  for  the  ne^ 
2,500  feet.  Then  commences  the  inner  improved  channel,  which  ^ 
projected  6,450  feet  long,  200  feet  wide,  and  10  feet  deep  at  mean  U^^ 
water.  It  extends  from  deep  water,  opposite  Sand  Point,  to  the  h^^ 
bor  commissioners  line,  and  follows  very  closely  in  direction  the  ext^^ 
sion  of  the  united  main  ship  and  Black  Rock  channels. 


On  September  24,  1888,  this  project  was  modified.    It  was  then  p"^^ 
posed  to  extend  the  main  ship^channel  400  feet  within  the  harbor  li^^^ 
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Qd  to  excavate  at  its  inner  end  a  basin  500  by  300  feet  in  area,  10  feet 
Bep  at  mean  low  water. 

It  is  supposed  that  the  inner  channel  will  need  to  be  dredged  occa- 
oually  to  maintain  it-s  width  and  depth,  but  a  training  wall  about  6,000 
let  long  has  been  proposed  to  aid  in  keeping  the  outer  channel  open, 
experience  shall  show  it  to  be  necessary.  This  wall  is  to  start  from 
le  shore  at  *^  Little  Nahant,''  and  is  to  cross  Black  Rock  Channel. 
j&  outer  portion  is  to  be  parallel  to  the  outer  imi)roved  channel. 
The  cost  of  the  original  project  was  estimated  to  be  $145,000.  This 
jtimate  was  revised  in  1885,  and  then  made  $157,000,  to  provide  for 
1  increased  amount  of  dredging,  found  to  be  necessary  during  the 
rogress  of  the  work,  to  round  off  the  junctions  of  the  natural  channel 
ith  the  dredged  channel;  to  provide  flatter  slopes  to  the  sides  of  the 
its  than  was  originally  designed,  and  also  to  provide  funds  for  neces- 
ay  surveys  during  the  progress  of  the  work. 

The  modifications  proposed  September  24,  1888,  were  estimated  to 
)8t  $25,000^  which  would  make  the  total  cost  of  the  improvement 
182,000. 

The  total  appropriations  for  this  work  have  been  $101,000. 
The  amount  expended  to  June  30,  1892,  was  $85,098.13. 
On  June  30, 1892,  the  outer  channel  and  the  basin  were  completed  as 
roposed.    The  inner  channel  was  150  feet  wide. 
The  act  of  July  13, 1892,  appropriating  $10,000  for  this  harbor,  pro- 
ided  "  that  the  whole  or  any  ])ortion  of  this  appropriation  may  be 
ipended  on  the  western  channel  in  the  discretion  of  the  Secretary  df 

On  October  19, 1892,  it  was  recommended,  and  on  October  24,  1892, 
pprove<l,  that  of  the  available  funds  $10,000  should  be  exi)ended  in 
redging  a  channel  150  feet  wide  and  8  feet  deep  at  mean  h)w  water  at 
le  entrance  of  the  western  channel,  or  the  one  leading  to  the  mouth  of 
16  Saagus  Eiver,  and  that  the  balance  of  the  funds  be  expended  in 
idening  the  inner  channel  of  the  main  harbor  to  its  full  projectetl  di- 
lensions,  so  far  as  they  would  suffice. 

On  November  21, 1892,  an  advertisement  was  issued  calling  for  pro- 
osals  for  the  proiwsed  dredging.  The  bids  received  were  opened  De- 
)mber  21, 18^,  and  an  abstract  of  them  will  be  found  in  the  annexed 
ible. 

On  January  5, 1893,  a  contract  was  entered  into  with  Messrs.  Boynton 
T08.,  of  Boston,  Mass.,  to  dredge  40,000  cubic  yards. 

Operations  under  this  contract  w^ere  commenced  in  June,  1893,  and 
a  but  4,583  cubic  yards  were  dredged  during  the  year  the  condition  of 
16  improvement  is  essentially  the  same  as  on  June  30, 1892. 

To  eomjilete  this  improvement  will  require  an  appropriation  of 
81,000,  of  which  $20,000  could  be  expended  t^o  advantage  during  the 
Bcal  year  ending  June  30, 1895,  in  completing  the  proposed  dredging. 

liTQii  Is  a  port  of  entry  in  the  collection  diHtrict  of  Marblehead^  Mass.  The  near- 
^  light-house  is  Egg  Rook  (Nahaut)  Light,  3  miles  distant. 

The  accompanjring  commercial  statistics  for  the  fiscal  year  ending 
^Ue  30, 1893,  have  been  furnished  by  the  collector  of  customs  at  Mar- 
^^head,  Mass. 
^6  date  and  amount  of  approi)riations  for  this  work  are  as  follows: 

»tof— 

AagQst2,1882 $60,000 

Angnst5,1886 6,000 

Angnst  11, 1888 10,000 

September  19, 1890 15,000 

July  13, 1893 10,000 

Totia 101,000 


'^'S»»°°  

-— ^  feSM^'A'^    \ 
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B  II. 

IMPROVEMENT  OF  HARBOR  AT  WINTllROP,  MASS. 

This  barbor  is  situated  in  the  uortbeastern  part  of  Boston  Harbor, 
mmediately  westward  of  Winthrop  Head. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Dhief  of  Engineers  for  the  year  1888,  Part  1,  page  470. 

The  harbor  contains,  approximately,  350  acres,  all  of  which  is  dry  at 
low  tide  except  a  short,  narrow,  crooked  slough  east  of  Snake  Island. 
The  mean  range  of  tides  is  9.4  feet. 

The  nearest  deep-water  channel  of  Boston  Harbor  is  known  as  the 
"Back''  Channel,  and  it  extends  from  Point  Shirley  to  East  Boston. 
It  has  from  9  to  16  feet  depth  at  low  tide.  The  town  wharf  is  distant 
3,900  feet  from  this  "*Ba(»k  "  Channel. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted November  28, 1887;  it  was  based  on  the  survey  provided  for  in 
'he  river  and  harbor  act  of  August  5, 1886. 

The  project  proposes  to  excavate  a  straight  channel  3,900  feet  long, 
0  feet  wide,  and  6  feet  deep  at  mean  low  water,  from  the  "Back" 
liannel  to  Bice's  Wharf,  at  an  estimated  cost  of  $17,600. 

IFor  this  improvement  the  following  appropriations  have  been  made: 

^  act  of— 

August  11, 1888 $1,000 

September  19, 1890 5,000 

July  13,1893 - 3,000 

Total 9,000 

The  amount  expended  to  June  30, 1892  was  $5,497.80. 

On  June  30, 1892,  the  improved  channel  was  3  feet  deep  at  mean  low 
E^ter,  3,900  feet  long,  and  35  feet  wide;  opposite  Eice's  Wharf  it  was 
^    feet  ^ide. 

On  November  15, 1892,  an  advertisement  was  issued  calling  for  pro- 
>^als  to  complete  the  improvement. 

^The  bids  received  were  opened  December  15, 1892,  and  an  abstract 
them  will  be  found  in  the  annexed  table. 

On  December  20, 1892,  a  contract  was  entered  into  with  Mr.  O.  E. 
^"^8,  of  Winthrop,  Mass.,  to  complete  the  improvement. 

Operations  under  this  contract  were  commenced  in  March,  1893,  and 
^Te  satisfactorily  completed  in  May,  1893. 

^^Y^^^hrop  Harbor,  Massachusetts,  is  in  the  collection  district  of  Boston,  Mass.,  of 
'•■^ich  Boston  is  the  port  of  entry.  The  nearest  light-house  is  at  Deer  Island  Point, 
'^^^ton  Harbor,  MassaohosettB.  Commercial  statistics  are  included  in  the  state- 
^«it  for  Boston  Harbor. 


^ 


Money  statement. 


^lyl.  1892,  balance  unexpended $502.20 

^ount  appropriated  by  act  approved  July  13,  1802  1 3,  (KX).  00 

3, 502. 20 
^He  30, 1893,  amount  expended  during  fiscal  year 3, 477. 05 

^ly  1,1893,  balance  unexpended 25.15 
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Ahairact  of  proposaU  for  dredging  from  Winihrop  HarbWy  MaaeaehusetU,  cpen^dJkem- 
ber  15f  1892,  by  Lieut  Col.  S,  M,  Mansfield,  Corps  of  Engineers. 


Ko. 

Bidder. 

Prioebid 
for  the 
whole 
woirk. 

Bemuk. 

1 

0.  £.  LewiR.  WinthroD,  Maas -. 

$3,000     Onlrhy. 

1      -■' 

The  contract  was  awarded  to  Mr.  O.  E.  Lewis,  with  the  approval  of  the  Chief  of 
Engineers. 


B   12. 

IMPROVEMENT  OF  MYSTIC  AND  MALDEN  RIVERS,  MASSACHUSETTS. 

These  two  nvers  empty  into  the  inner  harbor  of  Boston^  Mass. 

The  main  river  (Mystic)  extends  from  the  navy-yurd  to  the  town  of 
Medford,  a  distance  of  about  4^  miles.  Maiden  Kiver  is  about  2  miles 
long,  from  the  town  of  Maiden  to  its  junction  with  Mystic  Biver,  about 
3  miles  above  the  navy-yard. 

Originally  Mystic  Eiver  had  no  navigable  low-water  channel  A 
project  for  its  improvement  was  submitted  May  9^  1891.  It  proposed 
to  widen  and  deepen  the  natural  channel  of  the  river  so  that  it  should 
be  100  feet  wide  and  6  feet  deep  at  mean  low  water  to  the  first  tarn 
above  Denning's  Wharf,  and  thence  to  the  head  of  navigation  4  feel 
deep,  with  the  width  gradually  reduced  to  50  feet  at  Craddock's  Bridge. 
The  cost  of  this  improvement  was  estimated  to  be  $25,000. 

Originally  in  Maiden  Eiver  there  was  in  a  narrow  and  exceedingly 
crooked  channel  a  navigable  depth  of  barely  7  feet  at  mean  high  water. 
The  rise  of  the  tide  is  9.8  feet.  The  original  project  for  its  improve- 
ment was  proi)osed  December  1, 1880.  It-contemplated  the  excavation 
of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water  np  to 
the  second  drawbridge,  with  two  cut-offs,  one  east  of  the  island  near 
the  junction  of  the  Maiden  and  Mystic  rivers,  and  the  other  tiirough 
the  marsh  land,  about  half  a  mile  above,  at  a  cost  of  $35,000. 

This  project  was  modified  in  1882.  It  was  then  proiK>sed  to  make  the 
natural  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water  to 
the  first  bridge,  and  thence  75  feet  ^ide  to  the  second  bridge,  at  an 
estimated  cost  of  $40,000. 

Ten  thousand  dollars  were  appropriated  for  this  work  by  the  act  of 
August  2, 1882,  and  expended  (1883-'84)  in  making  the  channel  from 
the  mouth  to  the  drawbridge  in  Maiden,  a  distance  of  1^  miles,  at  least 
50  feet  wide  (70  feet  at  turns),  12  feet  deep  at  mean  high  water. 

By  the  act  of  July  13, 181)2,  $10,000  were  appropriated  for  the  im- 
provement of  Mystic  and  Maiden  rivers. 

On  July  18, 1892,  it  was  recommended  that  one-half  of  this  amount 
be  retained  in  the  Treasury  for  the  improvement  of  Maiden  Biver 
(when  additional  funds  are  available),  and  that  the  balance  be  ex- 
pended in  improving  Mystic  River  as  proposed  from  its  mouth  to  Den- 
ning's  Wharf. 

On  August  8, 1892,  an  advertisement  was  issued  calling  for  proposals 
for  this  work.  The  bids  received  were  opened  September  8, 1892,  and 
an  abstract  of  them  will  be  found  in  the  annexed  table. 

The  lowest  bid  was  deemed  excessive  and  it  was  rejected. 
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No  other  operations  were  in  process  during  the  fiscjil  year,  and  at 
the  date  of  this  report  the  original  condition  of  JMystic  River  is  unal- 
tered; and  ttie  improved  channel  of  Maiden  Eivcr  is  at  least  50  feet 
wide  (70  feet  at  turns),  12  feet  deep  at  mean  high  water,  to  the  first 
bridge  in  Maiden,  a  distance  of  1}  miles. 

To  complete  the  improvement  of  Mystic  River  would  requiie  an  ap- 
propriation of  $20,000,  and  for  Maiden  River  $30,000,  a  total  of  $50,000, 
all  of  which  could  be  expended  to  advantage  dui-ing  the  fiscal  year 
ending  June  30,  18d5. 

Mystic  and  MsldeQ  rivers  are  In  the  coneetion  district  of  Boston,  Mass.,  of  which 
Boston  is  the  port  of  entry;  the  nearest  light-house  is  on  Long  Island,  Boston  Har- 
bor, Massachnsetts. 

Commercial  statistics  are  included  in  the  statement  for  Boston  Har- 
bor. 

The  dates  and  amounts  of  appropriations  for  this  work  are  as  fol- 
lows: 

For  Maiden  River,  by  act  of  Angnst  2, 1882 $10,000 

For  Mystic  and  Maiden  rivers  by  act  of  July  13,1892 10,000 

Money  statement. 

Amount  appropriated  by  act  approved  July  13, 1892 $10, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 41. 55 

Joly  1, 1893,  balance  unexpended 9,958.45 

(Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endins  J  une  30, 1895  50, 000. 00 
Submitted  in  compnance  with  requirements  of  soctious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


ihairaet  of  proposals  for  dredging  from  Mystic  Rivery  Massachusetts  ^  opened  September 
8f  lS9if  og  Lieut,  Col,  S.  M,  Afansfieldj  Corps  of  Engineer's. 


Bidden. 

Price  bid  for— 

Total  yards 

fan  be 

dredged  at 

price  bid. 

fo. 

Dredging 

pi^r  cubic 

yard. 

Reniovul 
of  bowl- 
ders over 
3  tous. 

Remark!. 

.1 

Ammitm  B. MMrtfn, IVNiton. Mar b ^.r-r 

50 
55 
48 

$10 

10 

3 

9,000 
8.181 

2 

f!1iftrlMi  TT. Sonther. Boiitoii. Maiw  ..^.T-..Tr.TT-- 

t 

Anfmatiifi  K.  Wrlirht.  Portland.  Me  ...... 

0,375      LnwAfli  hid. 

The  lowest  bid  was  rejected|  with  the  approval  of  the  Chief  of  Eugineers. 


B  13. 
IMPROVEMENT  OF  HARBOR  AT  BOSTON,  MASS. 

Boston  Harbor  consists  essentially  of  an  inner  and  outer  harbor, 
iDited  by  a  deep  water  way,  and  each  accessible  from  the  sea  by  a 
listinct  chaamel,  widening  into  a  deep  and  spacious  roadstead. 

1,  Inner  harhar. — ^This  harbor  lies  to  the  north  and  westward  of  Long 
Lslandi  and  has  deep  water  and  good  anchorage  in  the  President  Boads, 
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seaward  of  Lower  Middle  Bar,  aod  also  near  the  city,  westward  of 
Upper  Middle  Bar. 

Four  rivers  discharge  their  waters  into  this  basin,  the  Charles,  Mys- 
tic, and  Chelsea  rivers  from  the  north,  and  the  Neponset  from  the  south. 
The  direct  entrance  from  the  sea  is  by  Broad  Sound. 

2.  Outer  harbor. — ^This  harbor  lies  to  the  southward  of  Long  Island, 
and  has  a  fine  anchorage  in  Nantasket  Beads,  as  well  as  in  Hinghim] 
Bay,  a  well-sheltered  harbor  southeast  of  Peddocks  Island.  It  connects 
with  the  inner  harbor  by  the  main  ship  channel  through  the  ^' Narrows," 
and  by  secondary  channels  east  and  west  of  Long  Island.  It  is 
reached  from  the  sea  by  Nantasket  Boads,  which  lie  south  of  Georges 
and  Great  Brewster  islands,  and  is  marked  at  the  sea  entrance  by  Pis- 
ton Light. 

Weymouth  and  Weir  rivers  empty  into  the  outer  harbor. 

Both  the  inner  and  outer  harbors  lEure  subdivided  into  several  minor 
harbors  and  contain  many  islands,  which  shelter  the  anchorages  fix>m 
winds  and  storm  waves. 

The  range  of  tides  at  the  navy-yard  is  9.8  feet  and  at  the  entrance  to 
the  outer  harbor  9.4  feet.  A  sketch  of  the  harbor  was  printed  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  the  year  1888,  page  464. 

The  object  of  the  improvement  is,  first,  to  preserve  the  harbor  Iqr 
protecting  the  islands  and  headlands,  and,  second,  to  improve  it  by 
widening,  deepening,  and  straightening  the  channels. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etCi 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roMstead. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  appropriations  ttom  1825  to  date  have  t^n  $2,864,276.10. 

The  total  expenditures  to  June  30, 1892  (excluding  outstwding  Uabfl- 
ities),  were  $2,216,351.59. 

WOBKS  OF  PBESEBVATION. 

Point  AUerton. — ^This  headland  at  the  southeasterly  entrance  of  the 
liarbor  is  protected  by  a  granite  sea  wall  1,202  feet  in  length,  completed 
in  1873.  Its  concrete  foundation  for  a  distance  of  1,005  feet  is  protected 
by  an  apron  and  eight  short  jetties  of  granite  rubblestone.  No  work 
was  done  on  it  during  the  fiscal  year. 

Its  condition,  June  30, 1893,  is  as  follows: 

The  wall  is  generally  in  good  order,  although  some  of  its  joints  need 
repointiiig.  The  bluff  protected  by  this  wall  is  not  fully  covered  from 
storm  action,  and  the  sea  wall  should  be  extended  westward  for  a  dis- 
tance of  at  least  150  feet,  and  the  foundation  of  this  extension  should 
be  prot-ected  with  riprap. 

This  is  estimated  to  cost  $15,000. 

Oreat  Brewster  Island. — This  island  is  on  the  north  side  of  the  main 
ship  channel  near  the  entrance.  It  is  protected  by  a  granite  sea  wall 
2,840  feet  long,  which  was  completed  in  1869.  During  the  fiscal  year 
about  400  running  feet  of  the  wall  was  repointed. 

On  June  30, 1893,  the  wall  is  in  fair  order,  but  some  repointing  is 
still  needed,  for  which  funds  are  available,  and  the  work  will  be  done 
during  the  next  fiscal  year. 

Georges  Island. — Its  northern  and  eiustem  shores  are  protected  by  a 
granite  sea  wall  2,150  feet  long.  West  of  this  wall  a  riprap  protection 
extends  for  450  feet,  and  south  of  it  another  GOO  feet  long.    The  sea 
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wall  and  soatbem  riprap  were  built  about  1835.  The  western  riprap 
wa«  built  in  1884-^85. 

^o  work  was  done  on  the  wall  or  ripraps  during  the  year,  and  they 
are  in  good  order  at  the  date  of  this  report. 

The  unprotected  western  shore  line  of  the  island,  in  front  of  the  Gov- 
ernment buildings,  has  been  considerably  abraded,  and  it  should  be 
protected  by  a  light  sea  wall,  1,400  feet  long,  at  a  cost  of  $35,000. 

LovelU  Island. — ^The  western  shore  of  this  island  is  prot-ected  by  a 
mbblestone  apron,  975  feet  long,  built  in  1873  and  repaired  and 
extended  in  1884;  the  northern  shore  is  covered  by  a  gi*anite  sea  wfill 
760  feet  long,  built  in  1843,  and  the  eastern  shore  is  protected  by  a 
granite  sea  wall  800  feet  long,  built  in  1800  and  repaired  in  1879  and 
1886,  and  by  two  mbblestone  ai>rons,  one  between  the  northern  and 
eastern  sea  walls,  1,440  feet  long,  and  the  other  south  of  the  east  sea- 
wall, 1,330  feet  long. 

No  operations  were  in  progress  during  the  fiscal  year. 

The  condition  of  the  works  on  June  30, 1893,  was  as  follows :  The 
sea  walls  and  the  ripraps  on  the  eastern  shore  were  in  good  order;  the 
western  shore  riprap  was  undermined  in  places  and  had  fallen  down, 
but  it  needed  no  immediate  repairs. 

Oallaps  Island. — The  western,  northern,  and  eastern  shores  of  this 
island  are  protected  by  a  granite  sea  wall  2,385  feet  long,  completed  in 
1892,  and  by  a  mbblestone  apron,  completed  in  1884,  3,050  feet  long, 
which  also  covers  part  of  the  foundation  of  the  sea  wall.  No  operations 
were  in  progress  during  the  fiscal  year,  and  at  the  date  of  this  report 
the  works.are  in  good  order. 

Deer  Island. — ^Three  prominent  bluffs  of  this  island  are  protected  by 
granite  sea  walla,  originally  built  about  1827.  The  north  head  wall  is 
1,740  feet  long,  the  middle  head  wall  is  840  feet,  and  the  south  head 
wall  is  380  feet  long.  In  1866  and  1809  these  walls  were  partly  rebuilt, 
and  in  the  weakest  places  were  backed  with  concrete.  They  were  all 
originally  built  dry,  and  from  time  to  time  have  required  repairs. 

No  operations  on  these  sea  walls  were  in  progress  during  the  year, 
and  they  are  in  good  order  at  the  date  of  this  report. 

Long  Island. — ^The  north  head  of  this  island  is  protected  by  a  granite 
sea  wall  2,081|  feet  long,  completed  in  1874.  Part  of  the  foundation  ot 
the  sea  wall  and  of  the  beach  at  both  its  ends  is  protected  by  a  mbble- 
stone apron,  aggregating  1,675  feet  in  length.  This  apron  was  built  in 
1874,  and  extended  in  1884  and  1892. 

During  the  fiscal  year  the  nprap  west  of  the  sea  wall  was  completed, 
and  at  the  date  of  this  report  the  wall,  ripraps,  and  beaches  are  in 
good  order. 

Bainsford  Island. — ^The  north  head  of  this  island  is  protected  by  a  dry 
granite  sea  wall  1,500  feet  long,  originally  built  about  1840,  and  exten- 
sively repaired  in  1884-'86.  No  work  was  done  during  the  fiscal  year, 
and  on  June  30, 1893,  the  wall  was  in  good  order. 

Castle  Island. — ^The  north  and  i)art  of  the  east  and  west  shores  of  this 
island  are  protected  by  a  dry  granite  sea  wall  3,300  feet  long^  built 
about  1835.  A  light  riprap  extends  along  the  east  shore  300  feet  from 
the  end  of  the  wall;  this  was  built  in  1865.  No  work  was  done  during 
the  year  ending  June  30, 1893,  and  at  that  dati^  the  riprap  was  in  good 
order.  The  sea  wall  needed  repairs  on  the  north  face,  a  short  distiince 
west  of  the  wharf,  where  the  foundation  has  been  undermined  and  the 
wall  has  settled.  About  100  running  feet  of  the  wall  has  been  thus 
injured,  and  this  length  of  the  wall  needs  taking  down  and  rebuilding, 
at  a  cost  of  $1,000. 

Oavemars  IsUuUL — ^The  shore  line  of  this  island  has  never  been  pro- 
tected.   The  east  and  south  bluffs,  however,  should  be  covered  by  sea 
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walls  to  prevent  additioDal  abrasion,  not  only  to  secure  the  sites  of  the 
batteries  which  occupy  these  bluffs,  but  also  to  prevent  ii^uiy  to  the 
main  ship  channel.    ' 

The  east  bluff  wall  should  be  500  feet  long,  and  is  estimated  to  cost 
130,000;  the  south  bluff  wall  should  be  1,800  feet  long,  and  will  cost 
$50,000. 

WORKS  OP  IMPROVEMENT. 

The  main  ship  chemnel. — Before  improvement  it  had  a  least  width  of 
100  feet  and  a  leafit  depth  of  18  feet  at  mean  low  water.  *  The  original 
project  for  its  improvement  was  submitted  in  1867.  It  inroposed.to 
dredge  the  channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at  the 
upper  Bud  lower  middles,  and  685  feet  at  the  Narrows. 

In  1870  the  proposed  width  at  the  Narrows  was  reduced  to  625  feet, 
and  increased  to  1,100  feet  at  the  anchorage  shoal  in  the  inner  harbor. 

In  1887  it  was  proposed  to  straighten  the  passa«;e  through  the  Nar- 
rows by  cutting  off  a  spur  that  projected  from  Loveils  Island,  which 
was  estimated  to  contain  20,000  cubic  yards. 

A  revised  project  for  its  improvement  was  submittedyAugust  ll, 
1892.  It  proijosed,  in  accordance  with  the  act  of  July  13,  1892^  to 
widen  and  deepen  the  channel  so  that  it  should  be  1,000  feet  wide  and 
27  feet  deep  at  mean  low  water.  This  revised  project  was  estimated  to 
cost  $1,250,000. 

On  June  30, 1892,  the  main  stdp  channel  was  23  feet  deep  at  mean 
low  water,  1,100  feet  wide  west  of  the  Cfpper  Middle,  800  feet  wide  at 
the  Upper  Middle,  1,000  feet  wide  at  the  Lower  Middle,  and  at  least 
625  feet  wide  elsewhere. 

In  effecting  this  improvement  dredging  or  blasting  was  done  at  the 
following  places : 

At  Nmhs  Rock  8hoal^  during  the  years  1876-^78,  365  cubic  yards  of 
ledge  were  removed. 

At  Kellys  Bock  and  Shoal,  during  the  years  1869-^79,  222  cubic 
yards  of  ledge  were  removed. 

Totcer,  Corwin^  and  Channel  Rocks  were  removed  during  the  years 
1867-75;  they  aggregated  608|  (»ubic  yards. 

From  the  west  end  of  Brewster  ISpUj  during  the  years  1874-^76, 1891, 
and  1892,  57,736  cubic  yards  of  sand  and  gravel  were  dredged,  and  96^ 
cubic  yards  of  ledge  were  removed. 

At  Loveils  Island,  from  the  southeast  and  southwest  points,  267,294^ 
cubic  yards  were  dredged  during  the  years  1867-'77,  and  from  a  spar 
between  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Cattle  Island  Bar  and  Shoal,  oi)i)Osite  the  Lower  Middle,  during 
the  years  1880-'83,  36,957  (jubic  yards  were  dredged,  and  20  tons  of 
rock  were  removed. 

At  the  Lower  Middle,  in  1874-'75,  State  and  Palmyra  rocks  were  re- 
moved ;  they  aggregated  62  cubic  yards.    In  1887-'89  71,892  cubic  yard^ 
were  dredged  from  this  shoal,  and  375  cubic  yards  of  ledge  were 
moved. 

At  the  Upper  Middle,  during  the  years  1870-76,  1880-^92,  489,1 
cubic  yards  were  dredged,  and  229  cubic  yards  of  ledge  were  remove 

At  Anchorage  Shoal,  during  the  years  1879-'82,  65,327  cubic 
were  dredged. 

At  Man-of-  War  Shoal,  85,017  cubic  vards  were  dredged  in  the  yi 
1878-'80. 

At  Mystic  River  Shoal,  during  the  years  1879-^82, 82,082  cubic 
were  dredged. 


APPENDIX    B-r-REPORT   OF   LTEUT.  COL.  MANSFIELD.  767 

During  the  fiscal  year  137,213  cubic  yards  were  removed  from  the 
Upper  Middle  Shoal  under  the  contract  of  December  19, 1891 ;  tbis 
ox>iitract  was  satisfactorily  completed  November  7, 1892,  and  the  main 
ship  channel,  at  this  shoal,  was  thus  made  850  feet  wide. 

On  August  11, 1892,  a  project  was  submitted  ibr  the  expenditure  of 
the  funds  available  for  the  main  ship  (*haniiel,  viz,  $265,000.  It  ])ro- 
X>o8ed  that  work  under  the  revised  project  of  August  11, 1892,  be  com- 
menced.   This  was  approved  August  15,  1892. 

On  August  20,  1892,  an  advertisement  was  issued  inviting  ])ro})()8al8 
for  this  work.  The  bids  received  were  opened  8ei)tember  20,  1892,  and 
an  abstract  of  them  will  be  found  in  the  annexed  table. 

On  October  17, 1892,  a  contract  was  entered  into  with  Mr.  Charles  H. 
Souther,  of  Boston,  Mass.,  and  Mr.  Augustus  R.  Wright,  of  Portland, 
Me.,  to  dredge  500,000  cubic  yards  from  the  main  ship  channel,  or  suffi- 
cient to  make  the  channel  1,000  feet  wide,  27  feet  deep  at  mean  low 
water  from  the  entrance  of  the  harbor  to  the  ''  narrows,"  and  to  widen 
the  channel  in  part  of  the  ^^  narrows  "  so  that  27  feet  depth  at  mean 
low  water  could  be  carried  in  a  channel  at  least  800  feet  wide  to  the 
anchorage  west  of  Georges  Island. 

Operations  under  this  contract  were  commenced  in  December,  1892, 
and  suspended  in  February,  1893;  recommenced  in  June,  1893,  and  as 
but  5,6Ci6  cubic  yards  have  been  removed  under  the  contract,  the  con- 
dition of  the  main  ship  channel  at  the  date  of  this  report  is  as  follows: 
23  feet  deep  at  mean  low  water,  1,100  feet  wide  west  of  the  Upper  Mid- 
dle, 850  feet  wide  at  the  Upper  Middle,  1,000  feet  wide  at  the  Lower 
Middle,  and  at  least  625  feet  wide  elsewhere. 

The  following  ti-ibutary  channels  have  been  improved  by  dredging  or 
blasting. 

1.  CHARLES  RIVER. 

Thisriveremptiesinto  the  inner  harbor  near  the  navy-yard  at  Charles- 
town. 

Before  improvement  the  natural  channel  had,  as  far  up  as  Western 
Avenue  Bridge,  4f  miles  from  its  mouth,  7  faai:  depth  at  mean  low  water, 
except  in  several  places,  covering  about  1^  miles  in  lenfjth  below  Brook- 
line  Street  Bridge,  where  the  depth  varied  from  4 J  to  7  feet. 

Prom  Western  Avenue  Bridge  to  Arsenal  Street  Bridjre(2Jmiles)  there 
was  a  depth  of  4  feet  at  mean  loW  water;  thence  to  Maiket  Stre(*t  Bridge 
(}mile)  24  feet  at  mean  low  water;  and  thence,  to  the  dam  at  the  head 
of  tide  water  (If  miles),  a  depth  varyuig  from  0  to  9J  feet  above  mean 
low  water.  The  mean  rise  or  fall  of  the  tide  is  10  feet.  A  sketch  show- 
ing the  river  was  published  in  the  Annual  lleport  of  the  Chief  of  En- 
Irfneers  for  1884,  p.  512. 

The  project  for  the  improvement  of  this  river  consists  in  straightening, 
.Widening,  and  deepening  the  natural  channel,  so  that  it  should  be  from 
^ta  mouth  to  Western  Avenue  Bridge,  7  feet  deep  Jit  mean  low  water  and 
^^  feet  wide;  from  Western  Avenue  Bridge  to  Market  Street  Bridge,  6 
fK  ^  deep  at  mean  low  water  and  80  feet  wide;  thence,  to  the  dam  at 
*'^e  head  of  tide  water,  00  feet  wide  and  2  feet  deep  at  mean  low 
^Hter. 

The  estimated  cost  of  this  improvement  was  originally  885,000.    A 
^^Vised  estimate  was  submitted  in  1881  of  $12r),()(H). 
^^The  total  allotments  fh)m  the  appropriations  for  Boston  Harbor  for 
^^Us  improvement  to  date  have  been  $77,500. 
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The  expenditures  to  June  30, 1802,  were  $67,500.  No  operations  were 
tn  progress  daring  the  fiscal  year,  and  the  condition  of  the  improvenoit 
Jane  30, 1893,  was  as  follows:  The  projected  channel  had  been  earn- 
pleted  from  the  month  of  the  river  to  Arsenal  Street  Bridge  (7^  miles); 
work  was  stopped  at  this  point  for  the  reason  that  the  piers  and  draws 
of  this  bridge  do  not  conform  to  the  projected^hannel  above  it.  In 
effecting  this  improvement  127,971  cubic  yards  were  dredged  daring  the 
years  1^80-'84. 

2.  FORT  POINT  CHANNEL. 

This  channel  is  sitnated  between  the  eastern  shore  of  Boston  proper 
on  the  one  side  and  the  reclaimed  and  improved  flats  of  Sonth  Bo^ 
on  the  other  side.  It  connects  the  tidal  basin  of  South  Bay,  which  has 
an  area  of  250  acres,  with  Boston  Inner  Harbor;  is  fast  bieMBoming  the 
center  of  the  city's  most  extensive  shipping  trade,  and  is  the  most  im- 
portant branch  of  the  main  ship  channel.  Fort  Point  Channel  is  1} 
miles  long. 

Before  improvement  the  least  depth  at  mean  low  water  was  12  feet  at 
its  entrance,  and  17  feet  above  Congress  Street  Bridge. 

That  part  of  it  which  it  is  propos^  to  improve  is  spanned  by  bricl^ 
at  Congress  street,  Mount  Washington  avenne,  and  at  an  intermediate 
point.  These  bridges  have  conveniently  located  draw  opening!},  hot 
the  draw  piers  of  the  railroad  bridge  must  be  strengthened  or  recon- 
structed before  the  improvement  can  be  extended  past  them,  and  the 
width  of  the  draw  increased  to  that  of  the  other  bridges  above  and 
below  it. 

The  project  for  this  improvement  was  submitted  January  27, 188S. 
It  proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet  de^ 
at  mean  low  water,  from  the  entrance  to  near  Federal  Street  Bridge,  a 
distance  of  4,100  feet,  and  was  estimated  to  cost  9100,000,  the  railroad 
bridge  to  be  reconstructed  at  the  expense  of  the  owners. 

By  the  act  of  August  5, 1886,  $18,750  was  allotted  for  the  improve- 
ment of  this  channel  from  the  appropriation  for  Boston  Harbor. 

The  total  expenditures  to  June  30, 1892,  were  $18,750. 

No  operations  were  in  progress  during  the  year  and  the  condition  of 
the  improvement  June  30, 1893,  wsis  as  follows:  The  channel  had  been 
dredged  as  proposed  from  its  entrance  to  Congress  Street  Bridge,  a 
distance  of  1,900  feet;  94,211  cubic  yards  were  removed  in  effemng 
this  improvement  during  the  year  1887. 

To  complete  the  improvement  as  proposeil  to  Federal  Street  Bridge 
will  cost  $00,000,  and  this  sum  could  be  expended  to  advantage  daring 
the  fiscal  year  ending  June  30, 1895,  if  the  railroad  draw  shall  have 
been  properly  reconstructed. 

3.  HINGHAM  HABBOB, 

See  separate  rei)ort. 

% 

4.  NANTASKET  BEACH  CHANNEL. 

This  is  a  small  channel  along  the  east  side  of  Hingham  or  Hall 
Basin.  It  leads  to  a  wharf  on  the  west  side  of  the  heel  of  Kantasket 
Beach,  about  12  miles  from  Boston. 

Before  improvement  it  was  approximately  100  feet  wide  and  had  a 
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depth  of  at  least  11  feet,  except  at  the  eafiterii  end,  1,5(K)  feet  from  the 
wharf,  where  the  width  was  reduced  to  from  40  to  50  feet  and  the  depth 
to  less  than  8  feet.  It  was  circuitous  and  obstructed  by  bowlders  at 
the  mouth  of  Weir  River  and  by  a  ledge  near  tbe  wharf. 

Theprojectof  improvement  adopted  in  1880  and  comi)]eted  in  1881-83, 
was  to  widen  and  deepen  the  channel  from  the  mouth  of  Weir  Kiver  to 
the  steamboat  wharf,  so  that  it  would  be  100  feet  wide  and  9^  feet  deep 
at  mean  low  water,  to  remove  a  few  bowlders  at  the  mouth  of  Weir 
Biver,  and  to  remove  the  ledge  near  the  wbarf. 

In  1891,  in  accordance  with  the  act  of  September  19, 1890,  the  chan- 
nd  was  widened  to  150  feet. 

The  total  allotments  for  this  work  from  the  appropriations  for  Boston 
Harbor  to  date  have  been  931,067.80,  of  Which  $19,523.83  had  been  ex- 
pended to  June  30, 1892. 

On  June  30, 1892,  the  channel  was  at  least  150  feet  wide,  9  J  feet  deep 
at  mean  low  water,  except  over  a  ledge  uncovered  by  the  di'cdging 
near  the  wharf. 

On  July  18, 1892,  it  was  recommended  that  the  funds  available  for 
this  work  be  expended  in  deepening  the  channel  to  12  feet  at  mean  low 
water.  This  recommendation  was  approved  July  25, 1892.  On  August 
8, 1892,  an  advertisement  was  issued  inviting  proposals  for  this  work, 
and  the  bids  received  were  opened  September  8, 1892.  An  abstract  of 
tbem  will  be  found  in  the  annexed  table. 

On  September  22,  1892,  a  contract  was  entered  into  with  Augustus 
B.  Martin,  of  Boston,  Mass.,  to  dredge  20,000  cubic  yards. 

Ox>eration8  under  this  contract  were  commenced  in  June,  1893,  and 
at  the  date  of  this  report  21,594  cubic  yards  had  l)een  dredged. 

Tnuiage  of  the  ohannel  m — 

Tons. 

1874 390,226 

1889 654,920 

1890 703,340 

18W 800,000 

1892 820,000 

5.  GHAITNEL  BETWEEN  NIXS  MATE  AND  LONG  ISLAND. 

This  is  a  channel  through  the  bar  which  extends  from  the  north  head 
of  Long  Island  to  Nixs  Mate  Shoal.  Previous  to  improvement  there 
was  4}  feet  depth  of  water  on  the  bar  at  mean  low  tide. 

The  project  for  tbe  improvement  was  adox)te(l  in  1883.  It  was  to 
dredge  a  channd  200  feet  wide,  12  feet  deep  at  mean  low  water,  and 
about  550  long.  In  1887  it  was  recommended  that  the  axis  of  the  cut 
be  shifted  30  degrees  to  the  westwai*d,  and  that  it  be  widened  to  300 
feet,  15  feet  deep  at  mean  low  water.  The  original  project  was  esti- 
mated to  cost  $9,000.  The  project  of  1887  was  estimated  to  cost  $25,000 
additional.  ITo  sjiecific  appropriation  has  been  made  for  tbis  work. 
The  expenditures  on  it  to  June  30,  1892,  from  the  appropriations  for 
Boston  Harbor,  were  $24,982.97.  "So  operations  were  in  progress  dur- 
ing the  flsoal  year,  and  at  the  date  of  this  report  the  channel  is  300  feet 
wide,  15  feet  deep  at  mean  low  water. 

6.  BEGAD  SOUND. 

An  obstmotian  called  Barrel  Bock,  lying  on  the  north  side  of  the 
Broad  South  Channel;  was  removed  in  1869.  It  contained  116  cubic 
yards. 

ENa93 48 
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7.  JEFFREYS  POINT  CHANNEL. 

This  channel  is  an  extension  of  the  main  ship  channel  firom  near 
Orand  Junction  Wharf  (East  Boston)  toward  Jeffreys  Point. 

A  project  for  its  improvement  was  submitted  December  2, 1890,  in 
acco^auce  with  the  act  of  September  19, 1890.  It  proposed  to  dredge 
a  channel  400  feet  wide  fix>m  Grand  Junction  Wharf  to  just  east  of 
Simpson's  Patent  Dry  Docks,  and  18  feet  deep  at  mean  low  water. 
Thence  gradually  narrowing  the  proposed  channel  to  250  feet,  and  de- 
creasing the  depth  of  water  to  15  feet  at  mean  low  water  to  a  junction 
with  the  same  depth  off  Jeffreys  Point.  .This  was  estimated  to  cost 
$50,000. 

The  total  allotments  JTor  this  work  to  date  fix>m  the  appropriatiins 
for  Boston  Harbor  have  been  $50,000. 

The  expenditures  to  June  ao,  1892,  were  $26,000. 

On  June  30, 1892,  the  improved  channel  was  276  feet  wide,  18  feet 
deep  at  mean  low  water  from  Grand  Junction  Wharf  to  just  east  of 
Simpson's  Patent  Dry  Docks,  and  thence  gradually  narrowed  to  2IM) 
feet  and  shoaled  to  15  feet  to  a  junction  with  the  same  depth  off 
Jeffi*eys  Point. 

On  July  18, 1892,  a  project  was  submitted  for  the  expenditure  of  the 
funds  available  for  this  work.  This  project  was  that  tihe  improvement 
be  completed,  and  it  was  approved  August  15^  1892. 

An  advertisement  inviting  proposals  for  this  work  was  issued  under 
date  of  August  20, 1892.  The  bids  received  were  opened  September 
20, 1892,  and  an  abstract  of  them  will  be  found  in  the  annexed  ti^le. 

On  September  30, 1892,  a  contract  was  entered  into  with  Mr.  GhaitoB 
H.  Souther,  of  Boston,  Mass.,  to  dredge  55,000  cubic  yards  firom  fhifl 
channel. 

Operationa  under  this  contract  were  commenced  in  October,  1818, 
and  were  suspended  in  Kovember,  1892.  A  total  of  20,697  cubic  yards 
were  dredged  under  this  contract  during  -the  fiscal  year,  and  at  the 
date  of  this  report  the  channel  is  350  feet  wide  from  Orand  Junction 
Wharf  to  just  east  of  the  dry  docks,  18  feet  deep  at  mean  low  wattf, 
and  thence  to  Jeffreys  Point  the  channel  is  completed  as  proposed. 

The  expenditures  for  this  channel  during  the  year  have  been  $7,863.09. 

Becapitulation  of  amounts  which  could  he  expended  to  advantage  during  theJUoal  year  eiuP 

ing  June  30, 18'Jb, 

Extension  of  Port  AUerton  sea  wall $15^000 

Seawall  forCJeorges  Island 35,000 

Sea  walls  for  Governors  Island 80,000 

Widening  main  ship  channel  at  Upper  Middle 160,000 

Completion  of  Fort  Point  Channel 60,000 

Continuation  of  revised  project  for  main  ship  channel S50, 000 

Total 700,000 

The  several  works  completed  and  projected  for  the  improvement  of  this  harbor  are 
located  in  the  collection  district  of  Boston  and  Charlestown,  Mass.  Boston  is  the 
port  of  entry. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1893,  have  been  famished  by  the  collector  of  customs  at  Boston, 
Mass. 
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ktes  and  amoouts  of  appropriations  for  this  work  are  as  follows: 


2,1825 $52,972.56 

19,1828 2,000.00 

J,  1828 87,000.00 

2,1829 7,310.54 

2,1831 5,000.00 

»ry24,1832 9,000.00 

2,1831 12,390.00 

,1832 60,000.00 

3,1841 1,500.00 

t  31,1842 2,000.00 

1836 15,000.00 

1838 ,     7,353.00 

3,1841 1,000.00 

3,1843 16,000.00 

1864 10,000.00 

iry28,1865 3,000.00 

2,1866 50,000.00 

0,1848 40,000.00 

fc  30, 1852 30,000.00 

1864 40,000.00 

iry28,1865 20,000.00 


Act  of— 

July  12, 1866 $75,000.00 

March  2, 1867 375,000.00 

July  11, 1870 100,000.00 

March  3,1871 100,000.00 

June  10, 1872 75,000.00 

March  3, 1873 150, 000. 00 

June  23,1874 100,000.00 

March  3,1875 100,000.00 

August  14, 1876 50,000.00 

June  18, 1878 55, 000. 00 

March  3, 1879 50,000.00 

June  14. 1880 75,000.00 

March  3, 1881 100,000.00 

August  2, 1882..... 96,500.00 

July  5, 1884 5,000.00 

August  5, 1886 56,250.00 

August  11, 1888 125, 000. 00 

September  19, 1890 145, 000. 00 

July  13, 1892 300,000.00 


Total 2,604,276.10 


Money  statement. 


2,  balance  unexpended $87,924.51 

jpropriated  by  act  approved  July  13, 1892 300,000.00 


387, 924. 51 

93,  amount  expended  during  fiscal  year 48, 512. 21 

3,  balance  unexpended 339,412.30 

3,  outstanding  liabilities $9,009.30 

3,  amount  covered  by  uncompleted  contracts.. .  248,540. 08 

257, 549, 38 

}.  balance  available 81,862.92 


(estimated)  required  for  completion  of  existing  project  ....  1, 300, 000. 00 
that  can  be  profitably  expended  in  fiscal  year  ending  June 

> 700,000.00 

3d  in  compliance  with  requirements  of  sections  2  of  river 
irbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March 


r  proposals  for  dredging  from  Nanteisket  Beach  Channel,  Boston  Harbor, 
leseitSf  opened  September  8, 1892,  by  Lieut,  Col,  8,  M,  Mansfield,  Corps  of  En- 


Price  bid  for— 

Tot«l 

yards  can 

be  dredged 

at  price. 

Bidders. 

Dredging, 

per  cubic 

yard. 

Bemoval 
of  bowl- 
ders over 
3  tons 
weight. 

Remarka. 

us  B.  Martin,  Boston,  Moss 

Cent. 
37 
45 
40 

$10 

15 

8 

24,324 

^     20,000 

22,500 

Lo'xreat'  bid. 

.  H.  Souther,  Boflton,  Mass 

ias  R.  Wriirht,  Portland,  Me 

/ 

/* 

iract  was  awarded  to  Mr.  Augustus  B.  Martin,  with  the  approval  of  tho 
ngineers. , 
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Ah9tract  of  proposals  for  dredging  from  the  channel  leading  to  Jeffreifs  Point,  Boston 
Harbor,  Massachusetts,  opened  September  SO,  1892,  bp  Capt.  S.  8.  Leach,  Corps  of  En- 
gineers,  during  the  official  absence  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers. 


Bidden. 

Price  bid  tor— 

TotaL 

Vo. 

Drodfi^ing, 

percubio 

yard. 

Krmoval 
of  bowl- 
ders oyer 
6  tons 
weight 

Benutai 

1 

AnflrnatiiB  R.  Wrlirht.  Portlnnd.  Me 

Cents. 
30 

ft3 

$19,800 
W,075 
20.350 

• 

2 

Cbftrleii  H.  Sonthcr.  liontou.  Mms 

34|            10 
37  '            10 

Lowest  Ui 

3 

AiiflriiatiiiR  It.  Mnrtin.  IVMtOU.  MaM.  ,.r.....r..- 

' 

* 

The  contract  was  awarded  to  Mr.  Charles  H.  Soather,  with  the  approval  HL  tite 
Chief  of  EDgineers. 

Abstraei  of  proposals  for  dredging  from  the  main  ship  channel,  Boston  Harbor,  Msutr 
eihusettSy  opened  September  20,  LS93,  by  Capt.  8.  8.  Leach,  Corps  of  Engineers,  dsriM§ 
the  official  absence  of  Lieut.  Col.  8.  M.  Mansfield,  Corps  of  Engineers. 


Bidders. 

Prieebidfor- 

Total 

yards  can 

DonnnoTed 

at  price 

did. 

. 

Ko. 

Drcdgtns, 

per  cubic 

yard. 

Benioral 
of  bowl- 
ders orer 
8  tons 
weight 

Bflnnta 

1 

CharlM  H.  Souther,  Boston.  Mass.,  and  Angns- 
ins  R.  Wright.  Portland,  Me. 

Oentt. 

120 

500,000 

Only  bid. 

The  contract  was  awarded  to  Mr.  Charles  H.  Souther  and  Mr.  Angottoa  B.  Wzi^ 
with  the  approval  of  the  Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 

Amonnt  of  revenue  collected,  1891,  $18,038,772.34;   1802,    $14,491,854.98;   1891 
$15,791,588.16. 


Shipping. 


EntranceR:  Xo.    j       Tont. 

Fon«ign 2,474  1,502,7.'>0 

Clearanoeft : 

Foreign 2,370  1,220,378 


1891. 


Import  at  ionn: 

MorchandiMi 

Coin  and  hullion 

Ex]><»rtation8: 

Foreign  uierclianiliHO  . . 

Doinet«ti<'  nH>r<*lian«liHe. 

Coin  and  bullion 


$71, 212,014 
10, 238 

300.  r)fl4 

76. 731,  H23 

1,  250, 000 


No. 
2.202 

2,1HI 


Ton$. 


1892. 


$71, 780, 489 
12, 944 

564,140 
80, 010, 057 


1893. 


Xo. 


1,663,711       2,373 
1, 406, 650  ,    2, 231 


Tont. 
1.633.740 

l,3.'n.l« 


1893. 


$79.3.<t7.<$4 

84.SS6.157 
2,2501,250 
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B  14. 

IMPROVEMENT  OF  WEYMOUTH  RIVER,  MASSACHUSETTS. 

Weymouth  (Eore)  Eiver,  tributary  to  TTingliam  Bay,  Boston  Harbor, 
Massachusetts,  on  the  southwest,  is  one  of  the  most  imi)ortaut  water 
courses  on  the  south  coast  of  Massachusetts  Bay.  It  is  navigable  at 
low  water  for  vessels  not  exceeding  18  feet  draft  for  4  miles  from  its 
mouth,  and  for  a  foirther  distance  of  3  miles,  to  the  head  of  navigation, 
at  least  3  feet  depth  was  found  at  me<an  low  water  before  its  improve- 
ment. 

The  original  project  for  its  improvement  was  submitted  December  2, 
1889.  It  was  based''on  the  survey  provided  for  in  the  act  of  August  11, 
1888,  and  proposed  to  improve  the  natural  channel  of  the  river  by 
dredging,  so  that  6  feet  depth  at  mean  low  water  could  be  carried  to 
the  head  of  navigation,  in  a  channel  100  feet  wide  to  near  the  wharves 
at  Weymouth  Landing;  thence  to  Braintree  Bridge  80  feet  wide,  and 
above  the  bridge  50  feet  wide,  with  increased  width  at  each  turn  to 
facilitate  the  movement  of  vessels.  The  total  length  of  channel  to  be 
improved  was  7,000  feet,  approximately,  and  the  cost  was  estimated  to 
be  $40,000. 

The  total  appropriations  for  this  work  to  date  have  been  $20,000. 

The  expenditures  to  June  30, 1802,  were  $10,000. 

On  June  30, 1892,  the  improved  channel  was  6  feet  deep  at  mean  low 
water,  40  feet  wide  to  Braintree  Bridge,  and  25  feet  wide  thence  to  the 
head  of  navigation. 

On  July  18, 1892,  it  was  recommended  that  the  available  funds  be 
expended  in  widening  the  improved  channel  to  fJO  feet  below  Braintree 
Bridge  and  in  completing  it  above  the  bridge.  This  was  approved  July 
23, 1892. 

On  August  8, 1892,  an  advertisement  was  issued  inviting  proposals 
for  this  work. 

The  bids  received  were  opened  September  8, 1892,  and  an  abstract  of 
them  will  be  found  in  the  annexed  table. 

The  lowest  bid  received  was  regarded  as  excessive  and  it  was  re- 
jected. 

'So  other  operations  were  in  progress  during  the  fiscal  year,  and  at  the 
date  of  this  report  the  improvement  is  in  the  same  condition  as  on  June 
30, 1892. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 

By  act  of— 

Jtieptember  19, 1890 $10,000 

Joly  13,1892 10,000 

Total , 20,000 

The  amount  required  to  complete  the  improvement  is  $20,000,  all  of 
which  could  be  expended  to  advantage  during  the  fiscal  year  ending 
Jane  30, 1895. 

Weymouth  River  ia  in  tbe  collection  district  of  Boston,  Mass.,  of  which  Boston 
is  the  port  of  entry.  The  nearest  light-house  is  on  Long  Island,  Boston  Harbor, 
Massachusetts. 

Oommercial  statistics  are  included  in  the  statement  for  Boston  Har- 
bor, Massachuaetts. 
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Money  statement. 

Amount  appropriated  by  act  approved  Jnly  13;  1892 $10,000.00 

June  30,  1^,  amount  expended  during  fiscal  year 88.64 

July  1, 1893,  balance  unexpended 9,06L96 

f  Amount  (estimated)  req aired  for  completion  of  existing  project 20,  OOO.  00 

Amount  that  can  beprontably  expended  in  fiscal  year  endingJune  30, 1895  2(^  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


AhBtract  of  propasaU  far  dredging  in  Weumouth  Biver,  Ma$9aohuHit$,  opened  SepUtiMr 
8, 189Sf  hy  Lieut,  Col,  8,  M,  Mansfield,  Cctpe  of  Engineer; 


Bidders. 

Price  bid  fbp— 

Total  yiids 

oan  be 
dredged  st 
prieebid. 

Ko. 

Breiging 

per  cubic 

-  yard. 

Bemoval 
of  bowl- 
den 
weighing 
over  6 
tons. 

Bemailak 

1 

Amrnstafi  B. MartiD.  Boston.  ICasb 

<knt$. 

58 
60 
54 

$10 
18 
10 

16,617 
16,000 
16,066 

2 

CliarlM  H.  8oiith<^r,  Booton.  Maimi.  .^,.,,,-^,.., 

3 

AntrairtQtt  RtWriflrht.  Portland.  Me - 

Lowest  Ud. 

The  lowest  bid  was  rejected,  with  the  approval  of  the  Chief  of  Engineeit. 


B  15. 

IMPROVEMENT  OP  HAEBOE  AT  HINGHAM,  MASS. 

Hinghain  Harbor  is  situated  in  the  southern  part  of  Hingham  or 
Hull  Basin,  which  comprises  all  that  part  of  Boston  lower  harbor 
south  of  Nantasket  Koads. 

A  chart  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Chief  of  Engineers  for  1888,  Part  I,  p.  456. 

The  harbor  covers  an  area  of  one  square  mile  and  has  extensive 
mud  flats,  bare  at  low  tide. 

The  mesin  rise  or  fall  of  tlie  tide  is  9.4  feet. 

The  channel  leading  to  Hingham,  south  of  Bagged  and  Sailor 
islands,  was  before  improvement  very  narrow  and  crooked  and  ob- 
structed by  sunken  rocks  and  shoals.  Its  least  width  was  30  feet  and 
least  depth  4  feet  at  mean  low  water. 

The  object  of  its  improvement  is  to  widen  and  deepen  the  natural 
channel  from  deej)  water,  near  the  liead  of  the  harbor,  to  the  steamboat 
wharf,  a  distance  of  2,500  feet. 

The  original  project  for  improvement  was  submitted  December  23, 
1874. 

It  provided  for  an  improved  channel  on  the  east  side  of  Sailor 
Island,  past  the  west  side  of  beacon  to  the  Hingham  wharf,  100  feet 
wide  and  8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$11,000. 

This  project  was  modified  January  20, 1885,  when  it  was  proposed  to 
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deepen  the  improved  cbaunel  to  10  feet  at  mean  low  water,  and  to  re- 
move a  mid-channel  ledge  lying  between  Chandler  and  llagged  islands, 
measuring  128  cubic  yards,  at  an  estimated  cost*of  $18,700. 

The  total  amount  appropriated  for  this  work  to  date  is  $29,000. 

The  expenditures  to  June  30,  1892,  were  $25,088.35. 

On  June  30, 1892,  the  revised  project  for  the  improvement  of  the 
harbor  had  been  completed,  with  the  exception  of  the  removal  of  the 
mid-channel  ledge. 

On  July  18, 1892,  it  was  proposed  to  expend  the  available  funds  in 
completing  the  project  by  the  removal  of  tlie  mid-channel  ledge.  This 
was  approved  July  22, 1892. 

On  August  6, 1892,  an  advertisement  was  issued  calling  for  proposals 
for  this  ledge  work. 

The  bids  received  were  opened  September  6, 1892,  and  an  abstract 
of  them  will  be  found  in  the  annexed  table. 

On  September  14,  1892,  a  contract  was  entered  into  with  Messrs. 
Geo.  W.  Townsend  &  Co.,  of  Boston,  Mass.,  to  remove  128  cubic  yards 
of  ledge. 

Operations  under  this  contract  were  commenced  in  October,  1892; 
were  suspended  on  account  of  ice  in  the  harbor  during  part  of  March 
and  April,  1893,  and  were  satisfactorily  completed  in  May,  1893. 

No  other  operations  were  in  progress  during  the  fiscal  year,  and  at 
the  date  of  this  report  the  project  for  the  improvement  of  this  harbor 
is  completed. 

Hlngham  Harbor  is  in  the  coHection  disrict  of  Boston,  Mass.  The  nearest  light- 
house  is  the  Narrows  Light,  on  the  main  ship  channel  in  Boston  Harbor,  distant 
abont  5  miles. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
follows : 

Allotted  from  appropriation  for  Boston  Harbor,  act  of  March  3,  1875 $10, 000 

Act  of— 

March  5, 1886 6,000 

August  11, 1888 '. 5,000 

September  19,  1890 5,000 

July  13, 1892 3,000 

Total 29,000 

Money  statement. 

Julj  1, 1892,  balance  unexpended $911.65 

Amount  appropriated  by  act  approved  July  13,  1892 3, 000. 00 

3, 911. 65 
June  30, 1893,  amount  expended  during  fiscal  year 3, 897. 41 

July  1;  1893,  balance  unexpended 14.24 


Abstract  of  proposals  for  removal  of  ledge  from  Hingliam  TTarhor,  MassachmetiSf  opened 
September  6, 189£,  by  Lieut,  Col.  S,  M,  Mansfield,  Cotps  of  Engineers. 


Ko. 

Bidders. 

Price  bid 

per  cubic 

yard  in 

sitn. 

Total. 

Remarks. 

1 

Hiram  W.  Phillins.  Oainc v  Point.  M.iss 

$26.80 
23.74 

$3, 430. 40 
3, 038. 72 

2 

Geo.  W.  Townsend  and  John  Olsen,  Boston,  Mass 

Lowest  bid. 

The  contract  was  awarded  to  Messrs.  Geo.  W.  Townsend  &,  Co.,  with  the  approval 
of  the  Cliief  of  Engineers. 
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COMMERCIAL  STATISTICS. 

Tonnage  of  the  harbor  in-^ 

1884 278,090 

1889 569,070 

1890 600^000 


B  i6. 
IMPROVEMENT  OF  HARBOR  AT  SGITUATB.  MASS. 

Scitaate  Harbor  is  on  the  west  sliore  of  Massachusetts  Bay,  14  mfles 
from  either  Boston  or  Plymoath  Light-houses,  and  just  southwest  of  the 
cUrect  sailing  course  of  all  ocean  going-vessels  entering  Boston  Harbor. 

Before  improvement  the  harbor  had  a  low-water  area  of  57  acres, 
approximately,  more  than  6  acres  of  which  had  a  depth  of  at  least  3 
feet  at  mean  low  water.  It  was  entirely  open  to  th<e  action  of  east 
winds,  and  the  entrance  was  obstructed  by  many  sunken  bowlders. 
The  depth  on  the  bar  was  about  2^  feet  at  mean  low  water.  The  ineas 
rise  or  fall  of  the  tide  is  9.8  feet. 

A  plan  of  the  harbor,  showing  the  proposed  improvement,  was  pab- 
lished  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1881,  Part  I, 
p.  522. 

The  object  of  the  improvement  is  to  create  a  harbor  of  reftige  (S»r  Tas- 
sels bound  to  Boston  that  are  too  far  south  of  their  course  t6  dear  flie 
dangerous  ledges  near  Minots  Light-house. 

The  project  for  the  improvement  adopted  in  1881  is  to  build  two 
rubblestone  breakwaters  converging  from  opposite  shores,  and  to 
dredge  an  anchorage  basin  with  channels  connecting  with  ttie  sea  and 
the  town  wharves.    . 

The  north  breakwater,  from  Oedar  Point,  is  to  be  800  feet  long,  aad 
the  south  breakwater  from  the  point  of  the  first  cliff  is  to  be  730  feet 
Both  breakwaters  are  to  be  20  feet  wide  on  top  and  4  feet  above  mean 
high  water,  except  at  their  outer  ends,  which  are  to  be  built  6  feet 
higher,  to  serve  as  sites  for  entrance  beacons ;  the  anchorage  basin  to  be 
30  acres  in  area,  approximately;  the  entrance  channel  to  be  2,700  feet 
long  and  300  feet  average  width. 

The  estimated  amount  of  dredging  (including  the  entrance  channel) 
was  500,000  cubic  yards,  to  give  a  depth  of  15  feet  in  the  entrance  chan- 
nel; 12  to  15  feet  between  the  breakwaters,  12  feet  immediately  in  rear 
of  the  south  breakwater,  and  10  feet  for  the  anchorage  basin;  the  chan- 
nel leading  to  the  town  wharves  is  to  be  3  feet  deep,  all  at  mean  low 
water. 

The  estimated  cost  of  the  breakwaters  was  $100,000,  and  of  the 
dredging  $190,000,  a  total  of  $290,000. 

The  total  amount  appropriated  for  this  work  to  date  is  $73,680. 

The  amount  expended  to  June  30, 1892,  was  $63,530. 

The  condition  of  the  improvement  June  30, 1892,  was  as  follows:  The 
north  breakwater  was  720  feet  long,  of  full  width  and  height;  the  en- 
trance cliannel  was  100  feet  wide,  1,600  feet  long,  and  5  feet  deep  at 
mean  low  water.    Nothing  had  been  done  on  the  south  breakwater. 

A  portion  of  the  beach  between  Cedar  Point  and  the  mainland  was  pro- 
tected by  a  brush  and  stone  bulkhead  450  feet  long,  in  front  of  which 
was  a  stone  apron  10  feet  wide,  385  feet  long.  All  known  bowlders  ob- 
structing the  entrance  of  the  harbor  were  removed. 
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The  channel  connecting  the  anchorage  basin  with  the  town  wliarves 
ras  3  feet  deep  at  mean  low  water,  and  100  foet  wide,  except  at  the 
ipper  end,  where  for  a  distance  of  75  feet  it  averaged  only  50  feet  in 
ridth. 

On  July  18^  1892,  it  was  recommended  that  the  funds  available  for 
his  work  be  expended  in  constructing  about300  feet  of  the  south  break- 
rater. 

On  August  5^  1892,  an  advertisement  was  issued  inviting  proposals 
3r  this  work. 

The  bids  received  were  opened  September  7, 1892,  and  an  abstract  of 
hem  will  be  found  in  the  annexed  table. 

On  September  17, 1892,  a  contract  was  entered  into  with  Mr.  Joseph 
I.  White,  of  Boston,  Mass.,  to  deposit  3,643  tons  of  rubblestone  in  the 
oath  breakwater. 

Operations  under  this  contract  Were  commenced  in  September,  1892; 
rere  8usx)ended  during  January,  February,  March,  and  April,  1893;  re- 
ommenced  in  May,  1893,  and  during  the  fiscal  year  2,745J  tons  of 
abblestone  were  placed  in  the  south  breakwater,  essentially  "complet- 
ag  250  running  feet  of  it. 

No  other  operations  were  in  progress  during  the  fiscal  year,  and  at 
he  date  of  this  report  the  north  breakwater,  the  entrance  channel,  the 
uohorage  bansln,  and  the  channel  leading  to  the  town  wharves  are  in 
he  same  condition  as  on  June  30, 1892. 

To  complete  the  improvement  will  require  an  appropriation  of  $217,000, 
if  which  $40,000  could  be  expended  to  advantage  during  the  fiscal  year 
nding  June  30, 1895,  in  completiiig  the  south  breakwater. 

Scitnate  is  m  the  oollection  district  of  Plymouth;  Mass.  The  noarcst  port  of  entry  is 
lymoath^  Mass.    The  nearest  light-house  is  Minots  Light,  about  5  miles  distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
ollector  of  customs  at  Plymouth,  Mass. 

The  dates  and  amounts  of  the  appropriations  for  this  work  are  as 
Idlows: 


Let  of— 

March  2, 1829 $180 

August  90,  1862 1,000 

June  14, 1880 7,500 

March  3, 1881.. 10,000 

August  2, 1882 10,000 

July  5, 1884 10,000 


Act  of— 

Augusts,  1886 $10,000 

August  11, 1888 5,000 

September  19,  1890 10,000 

July  13,  1892 10,000 


Total 73,680 

Appropriations  since  1880  have  been  expended  in  accordance  with 
he  present  project. 

Money  statement. 

uly  1, 1892,  balance  unexpended $150.00 

mount  appropriated  by  act  approved  July  13,  1^ 10,000.00 

10, 150. 00 
one  30, 1893,  amount  expended  during  fiscal  year 6,429.84 

uly  1, 1893,  balance  unexpended 3,720.16 

oly  1, 1893,  outstanding  liabilities $1,189.43 

uly  1, 1893,  amount  covered  by  uncompleted  contracts 2, 206. 82 

3,396.25 

Bly  1, 1808,  balance  available 323.91 


Amount  (estimated)  required  for  completion  of  existing  project 217, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  cndins  June  30, 1895    40, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Abstract  of  proposals  for  rubble  stone  for  Scltuate  Harbor,  MassachusettSf  opened  S^^- 
ber  9,  1802,  by  Lieut.  Col,  S.  M.  Mansfield,  Corps  of  Engineers. 


No. 


1 

a 


Bidders. 


Joseph  H.  White,  Boston,  Mass. 
C.  T.  Derry  8c  Co.,  Boston,  Mass 


Price  bid 
per  ton 
,of  2,000 
pounds. 


$2.47 
2.69 


Total  tons 

can  be 

delivered  at 

price  bid. 


3,643 
3,347 


Lowes' 


hid. 


The  contract  was  awarded  to  Mr.  J.  H.  White,  with  the  approval  of  the  O  liief  of 
Engineers. 


COMMERCIAL  STATISTICS. 


Amonnt  of  revenue  collected,  1891,  none;  1892,  $31.50;  1893,  none. 


Shipping. 

1891. 

1892. 

1893. 

Entrances : 

Foreign  ............................................... 

No. 

Ton*. 

No. 

1 
29 

1 
29 

Tons. 

100 
8,000 

No. 

2 
22 

805 

Domestic  ............................................. 

38 

3,800 

3.080 

Clearances : 

Poreiem.  ....i. ...... .. 

Domestic .   ..  

_ 

Imported. 

1891. 

1892. 

1888. 

Coal 

Lnmber 

Lime 

tons.. 

feet.. 

casks.. 

2,500 
4.000 

3,000 

1.500.000 

250 

25,000 

8,508 

Bricks 

160,800 

M^ i^-Allan<M>iis  ....-T T, 

*LO0O 

^^ 

*  BarrclH  herring. 
Coasting  vessels  drawing  from  7  to  11  feet  frequent  the  harhor. 


B  17. 

IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH,  MASS. 

Plymontb  Harbor  is  situated  30  miles  south  of  Boston.  Its  oat€i 
anchorage,  the  ''  Cow  Yard,"  is  common  to  Plymouth,  Kingston,  9>^^ 
Duxbury,  and  is  the  only  refuge  for  sea-going  vessels  from  northeast- 
erly gales  when  cauglit  between  Boston  and  Provincetown,  a  distance 
of  about  75  miles,  following  the  coast  line.  The  entrance  to  this  outer 
anchorage  is  direct,  unobstructed,  and  of  amide  width,  and  sufticiently 
deep  for  the  wants  of  commerce.  The  anchorage  is  capacious  and  has 
good  ^'holding  ground,"  but  the  extensive  tidal  basins  inside  of  it  give 
rise  to  strong  variable  currents  across  it. 

The  inner  or  harbor  i)roper  is  foi'med  by  Long  Beach,  a  narrow,  low 
sand  spit  3  miles  long,  whi(!h  runs  generally  parallel  to  the  mainland 
and  about  1  mile  from  it. 

The  harbor  contains  2,000  acres,  almost  all  of  which  is  dry  at  low 
tide.    A  few  narrow,  crooked  channels  traverse  these  tiats.    They  join 
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ibout  the  center  of  the  harbor  opposite  tlie  town]wharves,  and  form  the 
uain  ship  channel,  150  feet  wide,  approximately,  and  10  feet  deep  at 
nean  low  water,  which  runs  directly  behind  the  northern  half  of  Long 
3each  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
)reservation  of  Long  Beach. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
o  the  town  wharves  at  low  tide. 

A  chart  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
3hief  of  Engineers  for  the  year  1888,  Part  1,  page  460. 

Previous  to  1876  the  project  was  a  general  one,  and  had  for  its  object 
he  preservation  of  Long  Beach.  From  the  nature  of  the  work  it  can 
it  no  time  be  considered  completed,  and  small  annual  appropriations 
ffe  necessary  to  repair  any  damages  done  by  storms.  The  various 
levices  employed  for  this  purpose  are  described  in  the  Annual  Eeport 
)f  the  Chief  of  Engineers  for  1877. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
L875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to 
ihe  main  ship  channel,  2,286  feet  long,  100  feet  wide,  and  6  feet  deep 
kt  mean  low  water.  This  project  was  modified  in  1877  so  as  to  include 
;he  dredging  of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep, 
lirectly  in  front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  channel  and  basin 
»  9  feet  at  mean  low  water,  and  to  make  the  channel  150  feet  wide. 

The  modified  project  of  1884  required  the  excavation  of  81,000  cubic 
i^ards  (scow  measurement),  and  was  originally  estimated  to  cfost  $27,000. 
Chis  estimate  was  revisetl  in  1885  in  accordance  with  the  low  prices 
;hen  current  for  dredging,  and  the  cost  was  then  estimated  to  be 
^22,500. 

From  1824  to  date  the  amount  appropriated  for  this  harbor  is 
>179,766.90,  of  which  there  has  been  expended  to  June  30,  1892: 

Tor  beach  protection $122,553.77 

Por  dredging 45,719.83 

Total 168,273.60 

On  June  30, 1892  the  improved  channel  was  2,286  feet  long,  130  feet 
^de;  the  basin  was  866  feet  long,  150  feet  wide;  both  were  9  feet  deep 
it  mean  low  water.  Long  Beach  was  in  fair  condition,  but  additional 
bulkheads  were  needed  on  its  southern  end. 

On  July  18, 1892,  it  was  recommended  that  of  the  available  funds 
>2,000  be  reserved  for  necessary  repairs  to  the  works  protecting  Long 
Beach;  that  $2,500  be  expended  in  making  repairs  and  extensions  to 
;he  works  on  the  southern  part  of  the  beach,  and  that  the  balance  of 
the  funds  be  expended  in  widening  the  improved  channel  to  150  feet, 
;hu8  completing  the  proposed  dredging.  This  was  approved  July  22, 
L892. 

On  August  6, 1892,  an  advertisement  was  issued  calling  for  proposals 
for  the  dredging.  The  bids  received  were  opened  September  6, 1892, 
md  an  abstract  of  them  will  be  found  in  the  annexed  table. 

On  September  16, 1892,  a  contract  was  entered  into  with  the  National 
Dredging  Company,  of  Wilmington,  Del.,  to  dredge  12,000  cubic  yards 
irom  the  improved  channel. 

Operations  under  this  contract  were  commenced  in  December,  1892; 
^ere  suspended  January,  February,  and  March,  1893;  resumed  and  sat- 
sfactorily  completed  in  April,  1893.  A  total  of  14,998  cubic  yards 
vere  dredged  under  this  contract. 

No  other  operations  were  in  progress  during  the  fiscal  year. 
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At  the  date  of  this  report  all  of  the  dredging  for  the  improvement  of 
the  harbor  which  has  been  proposed  is  completed. 

Some  repairs  and  extensions  of  the  existing  works  protecting  Long 
Beach  are  necessary. 

A  small  sum  should  always  be  available  for  the  harbor  to  immediately 
repair  any  damages  made  by  storms  to  Long  Beach.  These  necessary 
repairs  have,  in  the  last  twenty  years,  averaged  $1,500. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  in  navigating  the  improved  channel. 

Plymouth  Harbor  is  in  the  collection  district  of  Plymonth,  Mass.,  of  which  Ply* 
month  is  the  port  of  entry.  The  nearest  lifi^t-honaefi  are  tne  Plymouth  (Oumet) 
Lights,  about  5  miles  from  Plymouth,  and  Duxbury  Pier  Light,  about  2  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1893,  have  been  furnished  by  the  collector  of  customs  at  Ply- 
mouth, Mass. 

The  dates  and  amounts  of  appropriations  for  this  harbor  are  as  fol- 
lows: 


Act  of— 

May  26,1824 $20,000.00 

March  3,  1825 5,712.00 

March  25, 1826 13,184.90 

April23,  1830 1,850.00 

March  2,  1831 2,820.00 

July  3, 1832 2,500.00 

March  2, 1833 600.00 

June28,Jl834 2,000.00 

March  3,  1835 700.00 

July  2, 1836 500.00 

July  7,  1838...., 2,400.00 

August  31,  1852 5,000.00 

July  11, 1870 10,000.00 

March3,1871 10.000.00 

June  10, 1872 2,500.00 


Act  of— 

March  3, 1873 $3,000.00 

June23,  m4 5,000.00 

March3, 1875 10,000.00 

June  18,  1878 5,000.00 

March  3, 1879...... '.  3,500.00 

June  14. 1880 10,000.00 

March  3, 1881 10,000.00 

Angn8t2, 1882 14,000.00 

July  5, 1884 10,000.00 

August  5, 1886 6,000.00 

August  11, 1888 6,000.00 

September  19,  1890 6^000.00 

July  13, 1882 9,500.00 


Total 179,76a.90 


Money  statement 

July  1, 1892,  balance  unexpended $2,992.65 

Amount  appropriated  by  act  approved  July  13,  1892 9, 500. 00 


June  30, 1893,  amount  expended  during  fiscal  year. 


11,  792. 65 
5,  CM.  41 


July  1, 1893,  balance  unexpended 6,698.34 


'Amount  (estimated)  required  for  completion  of  existing  project 

Aniountthat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ctvil  act  of  March  3. 1893. 


1,500.00 
1,500.00 


AhBiraot  of  proposaU  for  dredging  from  Plymouth  Harbor,  MoBSaohusetti,  o 
ber  6, 1892,  by  Lieut  CoL  S.  M,  Mansfield,  Corps  of  Engineer 

pemedSt^fm^ 

r. 

Bidders. 

Price  bid  for— 

Total. 

No. 

Drodginjc 

per  cubic 

yard. 

Removal 

of  bowl- 

dera  over 

3  tons. 

Beraarks. 

1 
2 

National  Drwlcinff  Co.,  Wilmington,  Del 

AncriiHtuA  R.  AVrltrht.  Portland.  M« ......... 

Cfntx. 
20 
38 
40 
36| 

♦15 

8 

10 

6 

13.480 
4.560 
4,800 
4,880 

Lowest  bid. 

3 

Aui^nHtus  1$. Martin. ISostou.  Mtian 

4 

Charles  II.  Soutliur.  BoHtou.  Maaa............... 

The  contract  wan  awarded  to  the  National  Dredging  Company,  with  the  »ppiofll 
of  the  Chief  of  Engineers. 
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COMMERCIAL  STATISTICS. 


^    Amount  of  revenue  collected,  1891,  $73,536.29;  1892,  $73,808.36;  1893,  $47,330.06. 


Shipping. 


Bntrances: 

Foreign.. 

Domestic. 
Clearanoea: 

Foreign.. 

Domeetio 


No.   !  Tons. 
196 


2 
103 


1.817 


1893. 


Imported. 


Coal tons. 

Iron do.. 

liunber feet. 

Sand tons. 

IfiMseUaneous do.. 


1891. 


18,005 
1,973 
6,160 


330 


1892. 


16. 861 

1.443 

8, 303, 463 

295 

1,145 


Xo. 

3 
108 

8 


Tons. 
286 


1,721 


1893. 


19,094 

650 

2, 085, 000 

140 

2,173 


Coasting  vessels  drawing  from  7  to  13  feet  frequent  the  harbor. 


B  i8. 
IMPKOVEMENT  OF  HARBOR  AT  KINGSTON,  MASS. 

Kingston  Harbor  is  one  of  the  tliree  divisions  wliicjh  together  consti- 
tute Plymouth  inner  harbor.  North  of  it,  at  a  distance  of  3  miles,  is 
Duxbury  Harbor,  and  4  miles  south  Plymouth  Harbor. 

The  wharf  at  which  supplies  are  landed  for  the  town  of  Kingston  is 
about  2  nules  south  from  the  center  of  the  town,  and  is  known  as  the 
Plymouth  Cordage  Company  Wharf. 

The  object  of  the  improvement  is  to  obtain  a  channel  of  approach  to 
thiswharC 

The  project  for  the  improvement  of  Kingston  Harbor  was  submitt^^d 
May  25, 1891.  It  proposed  to  dredge  a  channel  4,0(K)  feet  long,  100  feet 
wide,  6  feet  deep  at  mean  low  water,  from  deep  water  to  the  Cordage 
Company  Wharf,  at  an  estimated  cost  of  $10,000. 

The  act  approved  July  13, 1892,  appropriated  $10,000  for  this  work. 

On  July  18, 1892,  it  was  recommended -that  the  available  funds  be 
expended  in  completing  the  improvement;  this  was  approved  July  25, 
1892. 

On  August  6, 1892,  an  advertisement  was  issucnl  inviting  proposals 
for  this  work.  The  bids  received  were  opened  Sc[)teniber  6,  1892,  and 
an  abstract  of  them  will  be  found  in  the  annexed  table. 

On  September  16, 1892,  a  contract  was  entered  into  with  the  National 
Dred£^g  Company,  of  Wilmington,  Del.,  to  dredge  30,000  cubic  yards. 

Operations  under  this  contract  were  commenced  in  Ai)ril,  1893,  and 
satisfactorily  completed  in  June,  1893. 

The  improved  channel  isat  the  date  of  this  report  100  feet  wide,  6 
feet  deep  at  mean  low  water,  or  as  proposed  by  the  i)it)ject. 

Kingston  is  in  the  collection  district  of  Plymouth,  MnHs.,  of  which  Plymouth  is 
the  port  of  entiy;  the  nearest  light-house  is  Duxbury  Pier  Light. 

Commercial  statistics  are  included  in  the  statement  for  Plymouth, 
Mass, 
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But  one  appropriation  has  been  made  for  this  work,  viz :  By  the  act 
of  July  13, 1892,  $10,000. 

Money  staiemenU 

Amoant  appropriated  by  act  approved  Jnly  13^  1892 $10,000.00 

June  30, 1^,  amount  expended  during  fiscal  year '. 1,374.54 

July  1, 1893,  balance  onexpended 8,025.46 

July  1, 1893,  outstanding  liabiUties 7,563.10 

July  1^  1893,  balance  available .' 1,062.36 


Ab$tniot  of  proposals  far  dredging  firom  Kingston  Harbor,  MassadiuMUSf  opened  SepUm' 
her  6, 189S,  hy  Lieut,  Coh  8,  M,  Alausfield,  Corps  ef  Engineers, 


Bidden. 

Price  bid  for— 

Total 

yardaat 

prioebid. 

No. 

Dredging 

peroubio 

yard. 

BemoTal 
of  bowl- 
den  OTer 
8toiia. 

Benakt. 

1 

2 

National  Dredeing  Co..  Wilmington,  Del 

Charles  IT.  Soot-ber,  Boston.  Mass .............. 

(knU, 
24 

J? 

4A 

8 
10 

87,500 
98,870 
90,454 
10,506 

LofWMtUd. 

8 

Aueustus  R.  \\'riiciit.  Portland.  Me 

4 

'  The  contract  was  awarded  to  the  National  Dredging  Company,  with  the  appioTil 
of  the  Chief  of  Engineers. 


B  zg. 

IMPROVEMENT  OF  HARBOR  AT  WELLFLEET.  MASS. 

Wellfleet  Harbor  is  situated  on  Cape  Cod  Bay,  12  miles  southeast  of 
Provincetown  Harbor,  Massachusetts. 

A  chart  of  the  harbor  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  p.  478. 

The  harbor  consists  of  an  outer  anchorage  south  of  Smalleys  Bar, 
and  an  inner  harbor  north  of  same  bar. 

The  outer  harbor  is  sufficiently  capacious,  free  from  obstructions,  and 
protected  to  meet  the  present  demands  of  commerce;  but  the  inner 
harbor,  although  capacious  and  perfectly  protected,  had  no  low  water 
navigable  connection  with  the  town  wharves. 

It  was,  in  the  original  condition  of  the  harbor,  4,200  feet  from  the 
6-foot  contour  to  the  wharves,  and  not  to  exceed  6  inches  draft  could 
be  carried  to  them  at  mean  low  water. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted November  3, 1871.  It  was  based  on  the  survey  provided  for  in 
the  act  of  January  31, 1871. 

It  i)roposed  to  dredge  two  channels,  each  150  feet  wide  and  4  feet 
deep  at  mean  low  water,  one  2,060  feet  long  to  reach  Central  and  Com- 
mercial wharves,  and  one  1,400  feet  long  to  reach  Mercantile  Whart 
It  was  also  proposed  to  remove  201  cubic  yards  of  sunken  rocks.  The 
cost  of  this  project  was  estimated  to  be  $30,000. 

On  November  28, 1887,  a  revised  project  was  submitted.     It  was 
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based  on  the  survey  provideti  for  in  the  act  of  August  5,  1886.    It  pro- 
posed to  dredge  a  channel  from  the  Deep  Hole  to  the  town  wharves, 
6  feet  deep  at  mean  low  water,  100  feet  wide,  and  4,200  feet  long,  at  an 
estimated  cost  of  t24,000. 
The  total  appropriations  for  this  harbor  to  date  have  been  $16,000, 

By  tbe  act  of— 

.Tanel0,1872 $5,000 

August  11, 1888 7,000 

September  19, 1890 4,000 

ToUl 16,000 

The  total  amount  expended  to  June  30, 18911,  was  $11,350.37,  and  the 
coaditioti  of  the  improvement  was  aa  follows:  Mayo,  Bay,  Lob- 
ster, and  Lumpfisli  rocks  had  been  removed,  and  a  channel  had 
been  dredged  ■  from  the  Deep  Hole  to  the  town  wharves,  4,200  feet 
long,  4  feet  deep  at  mean  low  water,  and  25  feet  wide.  Opposite  the 
town  wharves  the  channel  was  enlarged  to  75  feet  wide,  to  facilitate 
the  dockiug  of  vessels. 

The  act  of  September  19, 1890,  appropriated  $4,000  to  continue  this 
improvement.  No  appreciable  benefit  to  commence  would  result  by  the 
expenditure  of  this  amount,  and  it  is  to  be  retaiued  in  the  Treasury 
Tin  til  additional  funds  are  provided. 

To  complete  the  improvement  will  require  an  appropriation  of  $22,000, 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year  end- 
ingJune  30, 1895. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
Jnne  30,  1893,  have  been  fiirnished  by  the  collector  of  customs  at 
Barnstable,  Mass. 

Wellfleet  is  in  the  collection  district  of  BamBtalile,  Mass.,  of  which  Barnstable  is 
the  p<Mt  of  eatr;.    The  nearest  light-hoose  ia  Mayo  Beach  Light. 

Mon^  statement. 

July  1, 1S92,  balance  unexpended . ............ .. ......     94, 649. 63 

Jaly  1,1893,  balance  uuexpended 4,649.63 

{Amount  (estimated)  leqaired  for  completion  of  eziBting  project 22,000.00 
Amount thatcanboproflUblyeipendedinfiacalyeBrendingJinieSO,  1895    22,000.00 
Snbmitted  in  compuance  with  requirements  of  sectiouB  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  aot  of  Uarch  3, 1893. 


Amonnt  of 

COMMBSCIAI.  STATIariCB. 

rerenne  collected,  1891,  «231.40;  1892,  S91.60; 

893,  853.00. 
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B  20. 
IMPROVEMENT  OF  HAEBOB  AT  PBOVINCETOWN,  MASS. 

'  Provincefcown  Harbor  is  situated  at  the  extremity  of  Gape  God, 
about  40  miles  southeast  firom  Boston  Light.  It  is  one  of  the  most  val- 
uable harbors  of  refuge  on  the  Atlantic  coast.  The  entire  oommeroe  of 
ITew  England  and  a  very  large  local  fishing  interest  are  directly  bene- 
fited by  its  maintenance,  which  depends  entirely  on  the  preservation  of 
the  sandy  beaches  which  inclose  i£ 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand- 
catches,  and  extensive  planting  of  besMsh  grass  to  repair  or  prevenl 
storm  damages  to  the  beaches. 

From  the  nature  of  the  work  it  can  at  no  time  be  considered  com-, 
pleted. 

A  full  history  of  the  improvement  will  be  fouiid  in  the  Annual 
ports  of  the  Chief  of  Engineers  for  the  years  1876, 1879,  and  1886. 
special  dike  across  Houfie  Point  Island  Flats,  to  be  built  oontingentls^S^y 
was  recommended  in  the  Annual  Beport  for  1886. 

A  plan  of  the  harbor  was  published  in  the  Annual  Beport  of 
Ghief  of  Engineers  for  1886. 

The  total  appropriations  for  this  harbor  to  date  have  been  $152,018.^ 

The  amount  expended  to  June  30, 1892,  was  $147,635.09. 

The  condition  of  the'  several  works  of  preservation  in  this  fiarbor 
June  30, 1892,  was  as  follows : 

Long  Paint. — ^This  long,  narrow,  low  point  forms  the  southeastazara 
limit  of  the  harbor.    It  was  in  good  order,  but  to  more  ftilly 
the  light-house  lot  at  its  easterly  end  the  breakwater  should  be 
tended  100  feet  farther  to  the  northwest. 

Ahel  Hill  Dike. — ^This  dike  was  built  to  prevent  the  rush  of 
from  Lanceys  Harbor  over  House  Point  Island  Flats  into  the  main 
bor.    The  rapid  wearing  away  of  the  southern  sand  spit  that  toirMJiB 
Lanceys  Harbor  had  threatened  to  make  a  breach  through  the  boofc^ 
south  of  the  dike.    To  guard  against  this,  brush  and  woodea  saKxd- 
catches  had  been  built  on  the  outer  beach  opposite  the  west  end  of  f^-Ka 
dike.    The  dike  and  sand  catches  were  in  good  order. 

Home  Point  Island  Flats. — ^These  flats  remained  essentially  unalteraf 
from  the  condition  shown  by  the  last  survey,  and  as  stated  in  the  An- 
nual Eeport  for  1887,  it  still  appears  unnecessary  to  commence  tiie  diko 
projected  to  be  built  across  these  flats. 

Beach  Point.,  High  Head  Dike,  and  Cove  Section. — ^These  works  wW 
all  in  good  order. 

During  the  fiscal  year  no  active  operations  were  in  progress,  and,  at 
the  date  of  this  report,  all  of  the  works  of  preservation  are  in  good 
order  with  the  exception  of  the  brush  and  wooden  sandcatches  at  the 
west  end  of  Abel  Hill  Dike.  These  need  repairs,  for  which  the  avail- 
able funds  will  suftice. 

The  nature  of  the  works  of  preservation  of  the  harbor  requires  a 
small  Sum  to  be  always  available  for  immediate  repairs.  Such  neoes* 
sary  repairs  have  averaged  $1,500  jjer  annum. 

The  prospective  beneht  to  commerce  is  the  preservation  of  an  impQl^ 
tant  harbor  of  refuge. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
deputy  collector  at  the  port  of  Provicetown,  Mass.  J 

rroviucetown  is  a  port  of  entry  iu  the  conection  dintriot  of  Barnstable,  Man.; 
the  nearest  light-houses  are  Wood  End  and  Long  Point  lighto.  ,  i 
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.ates  and  amoimts  of  appropriations  for  tltis  work  are  as  fol- 


Act  of- 

.      $5,000.00 

i2  182» 

August  14,  1«76 

13,1832 

...       4,600.00 

Mareh3,lH79 

i!  000, 00 

i3,  1835 

4,400.00 

MarcliS,  1881 

J.i836 

...        4,400.00 

Aucusta,  1882 

5,000.00 

rt8ai852.... 

...        5, 000;  00 

AiigUHtS,  188(J 

.1,000.00 

...        8,000.00 

«;i86e 

13,1871 

Sontomborlit,lV9()... 
July  13,  1892 

7,500.00 

...        6,000.00 

1,500.00 

i3,1873 

...        8,000.00 

Total 

.    152,918.4* 

I 


Money  statement, 

92,l>alaaoe  unexpended $3,783.35 

ppropriated  by  act  approved  July  13,  1892 1,500.00 

6,283.35 

L893,  smoant  expended  dntingflscal  year 42.40 

93,  balance  unexpended 5,240.95 

)  (eeti mated) leqnired  for  completion  of  exintiiif;  project  '. 1,500.00 

ithatcBubepTuntab1yexpendedinflacalyeareuditiKJiiue30, 1805  1,500.00 
Wd  in  compliance  with  requirements  of  sectiona  2  of  river  and 
X  ftots  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Mil  and  nationalities  of  veaaeU  visit  the  hnrboc  for  shelter  or  with  cargo, 
■and  vewels  entered  the  harbor  daring  the  year. 
re  93 50 
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B  21.     " 


IMPROVEMENT  OF  HARBOR  AT  CHATHAM,  MASS. 

Ghatham  Harbor  is  at  the  eastern  end  of  I^antacket  Bound,  about  15 
miles  east  of  Hyannis,  Mass.  Its  outer  anchorage,  known  as  Chatham 
Boads,  is  a  capacious,  deep,  unobstructed  harbor  of  refdge  from  north- 
erly and  easterly  gales. 

The  inner  harbory  locally  known  as  <^  Stage "  Harbor,  is  small,  but 
well  landlocked.  It  is  about  one-half  mile  long,  500  to  600  feet  wide, 
and  has  8  to  12  feet  depth  at  mean  low  water.  Its  entrance  was  orig- 
inally obstructed  by  three  bars  on  which  the  depth  at  mean  low  water- 
did  not  exceed  4  feet.    The  mean  rise  or  &11  of  the  tide  is  5  feet.        

The  project  for  the  improvement  of  the  inner  harbor  was  submitted^^ 
December  19, 1890,  and  was  based  on  a  survey  made  in  October,  IMO  ^dD 
It  proposed  1x>  dredge  a  channel  6  feet  deep  at  mean  low  water  through^Pl 
the  three  obstructing  bars,  100  feet  wide  at  the  inner  bar,  150 
wide  at  the  middle  bar,  and  200  feet  wide  at  the  outer  bar,  at  an  < 
mated  cost  of  $10,000. 

But  one  appropriation  has  been  made  for  this  work,  viz:  By  the: 
of  September  9,  $890,  $5,000. 

The  total  expenditures  to  June  30, 1892,  were  $4,402.15. 

On  June  30, 1892,  the  improved  channel  through  the  middle  and  b 
bars  is  100  feet  wide,  6  feet  deep  at  mean  low  water.    At  least  5 
could  be  carried  into  the  harbor  at  mean  low  watSr.    Nothing 
been  done  on  the  outer  bar.  

"So  operations  were  in  process  during  the  fiscal  year,  and  at  U^Be 
date  of  this  report  the  condition  of  the  improvement  is  tiie  same  as  «K3n 
June  30, 1892. 

To  complete  the  improvement  will  require  an  appropriiation  of  $5,0C90, 
all  of  which  could  be  expended  to  advantajje  during  the  fiscal 
ending  June  30, 1895. 

Chatham  Harbor  is  in  the  oolleotion  district  Qf  Barnstable,  Haas.,  of  wbich 
stable  is  the  port  of  entry ;  the  nearest  Ught-hoose  is  Hardings  Beach  light. 

The  accompanying  commercial  statistics  have  been  fiumished  by  tbe 
collector  of  customs  at  Barnstable,  Mass. 

Money  statement 

Jnly  1|  1S92,  balance  nnezponded 1697.85 

Jnly  1,1893,  balance  unexpended .' .; 507.85 

f  Amount  (estimated)  required  for  com])letion  of  existing  project 5, 000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  cndiugJnneSO,  1895      5,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Vessels  of  all  kinds  drawing  from  2  to  10  foct  enter  the  harbor  for  shelter  or  ^ 
oaigo. 
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B   22. 

LIMINARY  EXAMINATION  OF  GLOUCESTER  HARBOR,  MASSACHUSETTS, 
FROM  FIVE  POUND  ISLAND  TO  HEAD  OF  RIVER. 

[Printed  in  House  Ex.  Doo.  No.  70,  Fifty-second  Congress,  second  session.] 
OPFIOE  OF  THE  CHIEF  OF  EnGHNEEBS, 

United  Sates  Army, 
Washington^  D.  0.,  December  5,  IMC' 

3t:  I  have  the  honor  to  submit  the  accompanying  copy  of  re^^  ' 
id  October  27, 1892,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Eu^ 
•8,  of  the  results  of  a  preliminary  examination  of  Gloucester  Haf- 
Massachusetts,  from  Five  Pound  Island  to  head  of  river,  made  to 
ply  with  the  requirements  of  the  river  and  harbor  act  approved 
r  13, 1892. 

is  the  opinion  of  Lieut.  Col.  Mansfield,  concurred  ii^  by  this  office, 
:  the  locality  is  worthy  of  improvement  by  the  General  Govern- 
t,  and  s^n  estimate  of  $400  is  submitted  as  the  cost  of  the  survey 
issary  to  the  preparation  of  plan  for  its  improvement. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
on.  S.  B.  Elkins,  v 

Secretary  of  War. 


3p0bt  of  lieut.  col.  s.  m.  mansfield,  corps  of  enaineebs. 

United  States  Engineer  Office, 

Boston^  Mass,,  October  27, 1892. 

enebal:  In  accordance  with  requirements  of  letter  from  your 
e  of  July  14, 1892, 1  have  the  honor  to  submit  the  following  report 
a  the  examination  of  Gloucester  Harbor,  Massachusetts,  from  Five 
nd  Island  to  head  of  river,  as  provided  in  section  6  of  the  river  and 
)or  act  approved  July  13, 1892. 

kiis  region  is  the  upper  portion  of  the  busy  harbor  of  Gloucester 
lies  just  above  and  in  continuation  of  the  portion  of  the  harbor 
raced  in  the  approved  project  for  dredging  to  a  depth  of  15  feet  at 
n  low  water.  The  shore  of  the  harbor  and  island  is  entirely  occu- 
.  with  wharves. 

table  showing  the  business  transacted  in  this  region,  which  aggre- 
5S  $3,422,000  during  the  past  year,  is  submitted  herewith, 
tie  chief  difficulty  in  navigation  is  due  to  a  reef  which  makes  out 
I  Five  Pound  Island  at  its  southerly  end,  narrowing  the  channel 
reen  the  island  and  John  Pew  &  Son's  wharves  to  about  one-half 
natural  waterway,  leaving  a  contracted  passage  to  the  wharves 
s^e,  especially  when  vessels  are  lying  at  the  wharves,  as  is  most  fre- 
iitly  the  case,  even  to  the  number  of  three  or  four  abreast.  Ves- 
are  occasionally  injured  on  this  reef,  and  it  is  claimed  to  be  a  serious 
g[er  to  navigation  and  should  be  removed. 

,  however,  lies  just  on  the  southerly  edge  of  the  projected  improve- 
t  of  Gloucester  Harbor.  Above  the  water  shoals  gradually  to  the 
1  of  the  harbor  (or  river),  where  it  is  further  desired  that  the  depth 
omewhat  increased  by  dredging,  some  of  the  wharf  owners  having 
idy  dredged  about  their  wharves  at  their  own  expense. 
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In  consideration  of  the  large  amoDot  of  business  done,  and  nnmber 
of  vessels  frequenting  tliia  district.,  T  am  of  opinion  tbat  it  is  worthy  of 
improvement  by  the  General  Government,  aud  estimate  that  9400  will 
be  required  to  enable  me  to  make  a  survey  and  report,  including  a 
project  with  estimate  of  the  cost  of  the  improvement  proposed. 
Very  respectfully,  your  obedient  servant, 

S.  M.  lilAiisfiEiJ), 

Lieut.  Col.  <if  Sngineera. 
Oen.  Thohab  L.  Oabby, 
Chief  of  Ei^neerSf  U.  8.  A. 
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[PrlDted  Id  Qoum  Ex.  Don,  Ho.  50,  FiH^.Becond  CongnM,  accond  MMlOB.] 

Office  of  the  Chief  op  EHQiSEEEa, 

TTnitbd  Staths  Abjht, 
M'ashiiigton,  D,  C,  December  5,  1893. 
Stb:  I  have  the  honor  to  snbinit  the  nccomjianyiug  copy  of  report) 
dated  October  27, 1892,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Bn- 
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gineers,  of  the  results  of  a  preliiiuiiaiy  examination  of  Vincent  Covo, 
Gloucester  Harbor,  Massachusetts,  made  to  comply  with  provisions  of 
the  river  and  harbor  act  approved  July  13, 1892. 

Lieut.  Ool.  Mansfield  is  of  opinion  that  the  cove  is  not  worthy  of  im- 
provement by  the  General  Government,  and  I  concur  in  his  views. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  (3asey, 
Brig,  Oen.y  Okie/ of  Engineers, 
Hon.  S.  B..  Elkins, 

Secretary  of  War. 


sepobt  op  lieut.  col.  s.  m.  mansfield,  corps  op  enoineers. 

United  States  Engineer  Office, 

Boston^  Mass.^  October  27^  1S92. 

General:  In  accordance  with  the  requirements  of  letter  from  your 
office  of  July  14, 1892, 1  have  the  honor  to  submit  the  following?  rei)ort 
upon  the  examination  of  Vincent  Cove,  Gloucester  Harbor,  Massachu- 
setts, as  provided  in  section  6  of  the  river  and  harbor  act  api)roved  July 
13, 1892. 

This  is  a  small  inlet  on  the  west  side  of  the  harbor,  half  way  between 
Harbor  Cove  and  the  head  of  the  river.  It  is  encased  in  wharves  upon 
which  is  transacted  vaiious  businesses,  fish-curing,  coal  and  wood,  and 
shipbuilding. 

There  seems  to  be  no  great  demand  for  its  improvement,  and  I  have 
failed  to  secure  any  statement  of  the  amount  of  commerce  carried  on 
there.  The  cove  is  so  small  as  to  be  little  more  than  a  slip  for  vessels. 
It  is  said  that  if  it  be  improved  it  would  aftbrd  access  for  a  larger  class 
of  vessels. 

The  approved  project  for  the  improvement  of  (iloucester  Harbor 
oontemplates  a  channel  of  15  feet  at  mean  low  water  across  the  mouth 
of  the  cove. 

I  am  of  opinion  the  cove  is  not  worthy  of  improvement  by  the  General 
Qovemment. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 

Lieut.  Col.  of  Engineers. 
ig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


B  24. 

PBELIMINART  EXAMINATION  OF  8AUGUS  RIVER,  MASSACITUSETTS. 
[Printod  in  Hoage  Ex.  Doo.  No.  08,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wa8hingto7ij  D.  (7.,  J)ec€mher  5,  1892. 

SiB:  I  have  the  honor  to  snbmitthe  aceonipanyinp:  c(>i)y  of  report, 
dated  October  27,  1892^  by  Lieut.  Col.  S.  M.  Mansfield,  •Cori>s  of  En- 
erineers,  of  the  itMBolts  of  a  preliminary  examination  of  Sanp:us  River, 
ibuBsachasetts.  made  to  comply  with  x)rovisions  of  the  river  and  harbor 
ict  approved  Joly  13, 18d2. 
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It  is  the  opinion  of  Lieat.  Col.  Mansfield,  concnrred  in  by  this  offlcei^ 
that  Saugus  Biver  is.  not  worthy  of  improvement  by  the  General  Got— « 
emment. 

Very  respectfully,  yonr  obedient  servant, 

THOS.  LlNCOIiN  Oasjsy^ 
Brig.  Oen.j  Ohitf  of  JBngineen. 
Hon.  S.  B.  Elbins, 

Secretary  of  War. 


SEPOBT  OF  LIEUT.  OOL.  8.  M.  MANSFIELD,  OOBPS  OF  SNGMKEBBS. 

United  States  BNaniEBB  Office, 

Bo8tonj'Ma88.j  October  27^  189U^ 

Genebal:  In  accordance  with  the  requirements  of  letter  from  yc^izr 
office  of  July  14, 1892, 1  have  the  honor  to  submit  the  following  repo/^ 
upon  the  examination  of  Saugus  Biver,  Massachusette,  as  provided  -Sk^ 
in  section  6  of  the  river  and  harbor  act  approved  July  13, 18S2. 

Saugus  River  enters  Lynn  Harbon  Massachusetts,  from  the  wes^ 
ward,  iiowiiig  through  marsh  land.  Its  valuable  portion  for  oommar- 
cial  purposes  is  below  the  turnpike  crossing,  about  12,000  feet  ftom  i^ 
mouth.  About  6  feet  depth  at  mean  high  water  can  be  carried  to  a 
small  coal  dock  at  this  crossing.  About  3.200  feet  below  the  turnpike 
is  the  bridge  of  the  Eastern  lEUdlroad,  and.  between  the  latter  and  th6 
bridge  of  a  branch  of  the  Eastern  Kailroad  (6,000  fbet),  and  on  tto 
northern  bank  is  located  the  new  and  exten^vid  factories  of  the  Gen- 
eral Electric  Company,  which  has  built  a  wharf  and  is  now  engaffed^iii 
dredging  the  river  to  accommodate  the  shipment  of  coal  and liettVf 
products  of  their  works.  About  1,000  feet  below  the  latter  bridge  is 
the  crossing  of  the  Boston,  Severe  Beach  and  Lynn  Bailroad. 

It  is  thought  the  present  improvements  being  made  by  the  Blectrie 
Company  will  satisfy  all  the  demands  of  commerce  in  the  near  fatme, 
and  I  am  of  opinion  that  the  river  is  unworthy  of  improvement  by  the 
General  Government. 

I  have  to  add  that  the  approved  project  for  the  improvement  of  Lynn 
Harbor  contemplates  the  expenditure  of  the  last  appropriation  therefor, 
of  $10,000,  in  dredging  the  bars  at  the  entrance  of  the  river  to  a  deptii 
of  8  feet  at  mean  low  water. 

Very  respectfully,  your  obedient  servant, 

8.  M.  Mansfield, 


Brig.  Gen.  Thomas  L.  Casbt^ 

Chief  of  Engineer %^  JJ.  8.  A. 


Lieut.  Col.  ofEngineen^ 


B25. 

PRELIMINARY  EXAMINATION  OF  CHELSEA  RIVER,  MASSACHUSETTS,  FROM 
GRAND  JUNCTION  RAILROAD  BRIDGE  TO  BOSTON  AND  MAINE  (EAST- 
ERN  DIVISION)  RAILROAD  BRIDGE. 

[Printed  in  House  Ex.  Doc.  No.  40,  Fifty-second  Ck>ngrefl8,  Moeod  lenioii.] 

Office  of  the  Chief  of  Enoineebs, 

United  States  Abmt^ 
Washington^  D.  C,  December  5, 189S. 

Sib  :  I  have  the  honor  to  submit  herewith  a  copy  of  report,  dated 
October  26, 1892,  by  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Bn^neer^ 
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of  the  results  of  preliminary  examination  of  Chelsea  Kiver,  Massachu- 
setts, from  Grand  Junction  Kailroad  Bridge  to  Boston  and  Maine  (East- 
em  Division)  Railroad  Bridge,  made  to  comply  with  provisions  of  the 
river  and  harbor  act  approved  July  13, 1892. 

It  is  the  opinion  of  Lieut.  Col.  Mansfield,  concurred  in  by  this  office, 

that  the  river  is  worthy  of  improvement  by  the  General  Government 

It  is  estimated  that  $400  will  be  required  to  make  a  survey  and  report, 

including  project,  with  estimate  of  cost  of  the  improvement  proposed. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.y  Chief  of  JEngineers. 
Hon.  S.  B.  Eleins. 

Secretary  of  War, 


bepobt  op  lieut.  col.  s.  m.  mansfield,  corps  op  engineers. 

United  States  Engineer  Office, 

Boston^  Mass.j  October  26^  1892. 

General:  Pursuant  to  the  requirements  of  letter  from  your  office  of 
July  14, 1892, 1  have  the  honor  to  submit  the  following  report  upon 
the  examination  of  Chelsea  Eiver,  from  Grand  Junction  Railroad  Bridge 
to  Boston  and  Maine  (Eastern  Division)  Eailroad  Bridge,  sis  provided 
in  section  6  of  the  river  and  hjirbor  act  approved  July  13, 1892. 

Chelsea  River  empties  into  Boston  Harbor,  near  the  mouth  of  the 
Mystic  River,  and  carries  20  or  more  feet  of  water  at  low  tide  to  Grand 
Junction  Bridge,  and  for  a  short  distance  above,  within  the  limits  of 
this  examination,  when  it  shoals  rapidly  to  the  head  of  the  stream,  where 
it  is  crossed  by  the  Boston  and  Maine  ^Eastern  Division)  Railroad 
Bridge.  The  distance  between  the  bridges  is,  by  the  thread  of  the  river, 
about  7,600  feet,  and  its  width  for  about  three-fourths  of  the  length,  300 
feet,  when  it  narrows  to  100  feet  beyond. 

The  Chelsea  side  of  this  stream  is  admirably  adapted  to  manufactur- 
ing purposes,  and  harbor  lines  are  laid  down  there  in  recognition  of  this 
fitness  for  manufacturing  and  commercial  uses. 

No  wharves  are  to  be  found  there  now  save  in  the  small  inlet  of  Bass 
Creek,  but  the  large  manufacturing  establishments  of  the  Sufl'olk  Cord- 
age Company,  the  Revere  Rubber  Company,  and  Forbes  Lithograph 
Manufacturing  Company  are  located  on  this  shore,  and  their  facilities 
for  transportation  would  be  greatly  advanced  by  a  little  improvement 
of  the  navigable  capacity  of  the  river. 

The  town  of  Revere  borders  the  river  at  its  upper  end,  and  a  wharf 
has  recently  been. constructed  there  for  handling  coal  and  building 
materials,  tuffording  the  only  water  communication  that  Revere  pos- 
sesses. 

The  eastern  shore  is  limited  by  the  Eastern  Railroad,  along  which 
the  harbor  line  is  established,  and  presents  no  desirable  water  front. 

The  projectors  of  the  improvement  desire  a  channel  of  greater  capac- 
ity in  width  and  depth,  and  I  think  the  demand  is  a  reasonable  one. 

I  submit  copies  of  letters  in  relation  thereto,  embracing  all  the 
information  attainable  as  to  the  present  and  prospective  demands  of 
commerce,  and  for  the  reasons  stated  will  say  that  the  river  is  worthy 
of  improvement  by  the  General  Government. 
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LBTl'ER  OF  MR.   GEORGK  F.   TROCTOU. 

Rkverk,  Mass.,  October  15 y  18DS. 

Dear  Sir:  In  reply  to  yoiirfl  of  September  28,  conccriiing  the  wishes  of  the  p^ti- 
tionera  for  improvement  of  Chelsea  Rivor,  the  present  amount  of  conimorcc,  etc.,  I 
will  state  that  the  petitiouers  desire  the  proposed  ini]irovement  to  enn1)U^  tlieni  to 
receive  their  yarions  kinds  of  merchandise  by  the  chcnpcRt'menn.s  of  transportation, 
and  do  belieye  that  a  depth  of  water,  as  ])etitioned  tor,  will  enable  the  mnnnfactiir- 
in£[  establishments  to  obtain  their  fuel  at  the  lowest  fi^ire  by  wat^^r  shipments;  the 
citizens  of  Revere  their  bnilding  materials,  now  received  by  rail  at  hi^li  rates,  the 
town  having  doubled  its  population  within  ten  years,  showinfi:  the  demand  for  bnild- 
ing materials  alone.  The  item  of  fuel  is  also  to  be  considered,  the  town  using  from 
8,000  to  10,000  tons  of  coal  per  annum.  This  is  all  brought  to  town  either  by  rail 
from  tide  water  at  Mystic  liiver  at  a  rate  which  is  the  same  as  could  bo  obtained  re- 
oently  by  vessel  from  New  York  to  Boston  or  by  team  from  tide  water  at  Chelsea. 

The  article  of  cord  wood  is  in  great  demand  for  manufacturing  as  well  as  for  do- 
mestic purposes,  and  npwards  of  2,000  cords  are  consumed  annually,  largely  Nova 
Scotia  wood,  and,  with  the  exception  of  a  cargo  just  landed  at  our  own  wharf,  has  been 
hanled  by  team  from  Chelsea  and  East  Boston  wharves.  An  instance  of  high  railroad 
Dreight  rates  is  shown  on  the  item  of  iron  water  pipe,  the  rate  from  Boston  to  Revere 
being  donble  that  by  water  from  New  Jersey  ports  to  Boston. 

The  urticle  of  baled  hay,  of  which  Revere  probably  usivs  1,000  tons,  could  l)e 
landed  by  water  at  a  saving  of  about  $1  per  ton. 

We  believe  that  18  feet  of  water  at  mcjin  high  tide  is  necessary  to  ship  our  fn(>l, 
lumber,  and  all  building  materials,  lighter  draft  vessels  bring  obtainable  only  at 
higher  rates  of  freight;  in  fact,  at  the  present  time,  wt*.  find  it  hard  to  charter  coal 
vessels  of  moderate  tonnage  on  12  feet  draft. 

With  the  large  firontage  on  the  Chelsea  side  of  the  river  awaiting  development  for 
wharf  purposes,  the  plants  of  the  Revere  Rubber  Company  and  the  Forbes  Litho- 
graph Manufacturing  Company,  both  of  which  you  probably  have  heard  from,  the 
town  of  Revere  with  its  rapid  growth,  all  tend  to  show  the  need  of  good  iide-wat<!ir 
facilities,  and  we  do  believe  that  ten  years  from  to-day,  if  the  jiroposiMl  improve- 
ment is  made,  a  bnsineM  on-('hehM;a  River  will  have  dciveloju'd  which  will  equal  that 
of  much  larger  places,  and  will  prove  conclusively  to  our  (ilov4;rnnient  that  such  an 
expenditure  wonld  not  be  thrown  away. 

I  inclose  a  letter  from  our  board  of  selectmen  and  would  be  glad  to  give  you  any 
ftirUier  information  which  you  may  desire. 
I  remain,  very  respectfully,  yours, 

Gborgx  F.  Proctor. 

Lieut.  CoL  8.  M.  Mansvikld. 


B  26. 

PBELIHINART  EXAMTNATTON  OF  EAST  BOSTON  CHANNEL,  MA8SACIIU- 
8ETTS,  FROM  THE  SOUTHEASTERLY  LINE  OF  THE  LOCATION  OF  THE 
BOSTON,  REVERE  BEACH  AND  LYNN  RAILROAD  TO  THE  CHANNEL  AT 
JEFFRIES  POINT,  80  CALLED., 

[Printed  in  Honse  Bz.  Doo.  No.  65,  Fifty-second  CongroM,  Rccond  seasioii.] 

Office  of  thb  Chief  of  Engineers, 

United  States  Army, 
Washington^  JK  C,  December  5,  1892. 

Sib:  I  have  fhehoDor  to  submit  the  accoinpanyiii^  copy  of  report 
dated  October  27,  1892,  by  Lieat.  Col.  S.  iM.  Mansfield,  Corps  of  En- 

gineers,  of  the  results  of  a  preliminary  examination  of  East  Boston 
hanneL  tsom  the  southeasterly  line  of  the  lo(*ation  of  the  Boston, 
Bevere  JBeach  and  Lynn  Bailroad  to  the  channel  at  Jeifries  Point,  so 
called,  made  to  comply  with  the  provisions  of  the  river  <ancl  harbor  act 
approved  July  13, 1802. 
Iiieatb  Ckd.  Mluiafleld  i8  of  opinion  that  the  locality  is  worthy  of 
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improvement  by  the  General  GoTernment,  and  he  states  that  it  wi 
require  $200  to  make  a  survey  and  report,  including  project,  with  esi 
mate  of  co»t  of  improvement  proposed. 
I  concur  in  his  views. 

Very  respectftilly,  your  obbedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineen. 
Hon.  S.  B.  Elkins, 

Secretary  of  War* 


report  op  lieut.  col.  s.  m.  mansfield,  corps  of  enaineeb^^ 

United  States  Enghneer  Office, 

BostoUj  Mass.y  October  27^  1892. 

General  :  In  accordance  with  the  requirements  of  letter  from  y 
office  of  July  li,  1892, 1  have  the  honor  to  submit  the  following  rej 
upon  the  examination  of  East  Boston  Channel,  from  the  southeaste 
line  of  the  location  of  the  Boston,  Eevere  Beach  and  Lynn  Railroad,  to 
the  channel  at  Jeffries  Point,  so  called,  as  provided  in  section  6  of  the 
river  and  harbor  act  approved  July  13,  1892. 

The  immediate  interests  to  be  subserved  are  the  owners  and  occn- 
pants  of  several  wharves  around  and  between  Jeffries  Point  and  the 
railroad.  The  principal  business  cjirried  on  about  Jeffries  Point  is 
the  curing  of  fish,  and  the  locality  is  the  only  one  in  Boston  Harbor 
fitted  for  this  purpose. 

When  vessels  of  lighter  draft  than  at  present  were  engaged  in  the 
trade,  this  interest  was  of  a  very  considerable  importance  and  appar- 
ently is  now,  though  conducted  with  great  difficulty,  owing  solely  to 
the  lack  of  deep-wjiter  transportation. 

Coal  in  considerable  quantities  was  formerly  delivered  in  vessels  to 
meet  the  manufacturing  demands  of  the  Boston  Forge  Company,  at 
their  wharf  adjoining  the  railroad,  and  to  the  Bardwell,  Anderson  & 
Company,  furniture  manufacturers,  which  has  now,  for  lack  of  a  channel 
of  deep  w  ater,  to  be  teamed  across  the  peninsula  at  a  burdensome  ex- 
pense. 

It  is  impossible  to  give  any  exact*  statement  of  the  business  of  this 
locality.  The  Boston  Forge  Company  is  the  largest  concern,  and  state 
that  they  have  done  a  business  of  $10,000,000  during  the  past  twenty- 
seven  years,  and  now  employ  about  one  hundred  men,  with  $150,000 
invested  in  their  plant.    Their  water  front  is  at  present  useless  to  them. 

I  inclose  copies  of  letters  of  the  Boston  Forge  Company  and  of  the 
Bay  State  Packing  Company  and  others  interested  in  the  development 
iof  this  district,  and  respectifully  refer  to  them  for  information  respect- 
ing the  present  and  prospective  commerce.  Undoubtedly  this  region 
would  increase  in  value  and  commercial  importance  were  a  channel  of 
deej)  water  dredged  along  its  front  sufficient  to  afford  access  to  vessels 
of  moderate  draft. 

The  range  of  the  tide  is  about  10  feet.  At  low  water  the  area,  which 
is  a  portion  of  what  is  called  Noddle  Island  Flats,  is  almost  entirely  bare 
and  lies  within  the  established  harbor  lines  of  the  port  of  Boston. 

I  am  of  ojnnion  the  district  is  worthy  of  improvement  by  the  Gen- 
eral Goveniment. 

It  will  require  $200  to  enable  me  to  make  a  survey  and  report^ 
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inclnding  a  project,  with  estimate  of  the  cost  of  the  proposed  improve- 
ment. 

Very  respectftilly,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieutenant- Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 


LETTER  OF  GEORGE  C.   FITZPATRICK  A  CO. 

[Bay  State  Packing  Company,  Geo.  C.  Fitzpatrick  Sl  Co.,  proprietors.] 

East  Boston.  October  gl,  189S, 

Dear  Sir:  The  saliject  of  a  channel  around  Jetfries  Point,  East  Boston,  is  a  vital 
one,  in  that  it  affects  the  commerce  of  Boston  to  a  ^rcat  extent,  and  has  also,  in  a 
large  measure,  a  bearing  on  the  proper  development  of  the  lishin^,  lumber  and  coal 
interests  of  Boston,  more  particularly  the  former.  The  advantages  to  be  gained  by 
such  an  improvement  are  many  and  varied. 

We  take  the  liberty  of  naming  a  few  of  them,  showing,  as  they  most  surely  do, 
the  great  improvements  and  development  it  would  make  in  the  industries  and  com- 
merce of  Boston  and  East  Boston,  which,  for  some  years  past,  has  been  on  the 
decrease.  - 

As  the  business  carried  on  around  Jeffries  Point  is,  more  than  anything  else,  the 
fish  business,  it  seems  to  us  that  it  might  appropriately  rank  first  on  the  list  of 
industries.  With  the  present  condition  of  things  it  is  impossible  for  an  ordinary  fish- 
ing vessel  to  come  to  any  wharf  on  the  point.  A  shallow  vessel  might  perluips  come 
up  all  right,  but  the  general  run  of  vessels  are  now  being  built  after  the  Burgess 
type,  of  deep  draft  or  water.  This  state  of  aflairs  in  numberless  cases  sen<ls  fish 
that  might  be  used  in  Boston  to  Gloucester,  owing  to  lack  of  a  proper  channel  to 
bring  the  vessel  to  the  wharves  of  the  East  Boston  curers. 

The  lumber  interests,  which  are  now  concentrated  on  the  westerly  and  northwest- 
erly side  of  the  island,  could  be  extended  to  the  jtoint,  there  being  large  tracts  of 
land  now  vacant  which  could  be  used  for  the  building  of  sheds  and  warehouses. 

Also,  in  the  case  of  the  coal  industry :  Two  large  concerns  on  Jeffries  Point,  the 
Boston  Forge  Company  and  Bardwell  &,  Anderson,  use  hundreds  of  tons  of  coal 
annually,  which  all  has  to  be  hauled  to  their  sheds  on  teams,  where  if  a  channel 
were  dredged,  barges  miglit  come  to  their  wharves  and  discharge. 

We  have  spoken  with  different  men  in  the  trade  associations  of  Boston,  notably 
the  president  of  the  Boston  Chamber  of  Commerce,  men  directly  interested  in  the 
improvement  of  the  commerce  and  resources  of  the  city  of  Boston,  and  they  have, 
one  and  all,  agreed  that  a  channel  such  as  we  mention  would  be  of  almost  incalcu- 
lable benefit  to  Boston.  The  very  high  price  of  wharf  property  in  the  city  proper 
would  prevent  the  fish-curing  industry  as  an  investment  being  a  profitable  one, 
whereas  the  wharf  property  on  Jeffries  Point  being  cheap  enables  an  industry  to 
get  a  start,  and  if  proper  improvements  were  ma<le,  the  firms  now  engaged  in  it 
could  more  than  double  their  busimtss,  owing  to  the  fine  railroad  facilities  which 
are  afforded  by  the  near  vicinity  to  the  grand  junction  of  the  Boston  and  Albany 
and  Boston  and  Maine  railroads. 

We  think  the  points  we  have  enumerated  cover  ground  enough,  so  that  you  may 
understand  the  manner  in  which  such  a  project  is  thought  of  by  those  men  who 
have  the  improvement  of  Boston  at  heart,  and  trust  you  will  give  this  matter  your 
aerions  consideration. 

We  remain,  yours,  very  respectfully, 

Geo.  C.  Fitzpatrick  &  Co. 

Col.  Mansfield, 

Lieutenant-Colonel,  Engineers, 

letter  of  GEORGE  C.  FITZPATRICK  A-  CO. 
[Bay  State  Packing  Company,  Goo.  C.  Fitzpatrick  &  (Jo.,  proprietors.] 

East  Boston,  October  15^  1892, 

Dear  Sir:  We  are  engaged  in  the  salt-fish  business  in  East  Boston  and  own  a 
wharf  property  on  Maverick  street,  containing  66,000  feet  of  land.  We  handle 
iU>oat  $30Dj(XX>  worth  of  goods  a  year  and  are  obliged  to  pay  teaming  on  all  of  this, 
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an  expeuse  which  wonld  be  almost  entirely  avoided  had  we  a  ebannel  in  the  rear  of 
our  wharf  where  Yessels  might  come  alongside  and  land  their  fish.  We  oonld 
handle  all  the  salt  we  nse  in  like  manner,  where  we  now  pay  cartage  on  that.  Had 
we  a  channel  we  wonld  very  soon  be  able  to  increase  onr  business,  thereby  necessi- 
tating increasing  onr  wharf  area.  We  could  engage  extensively  in  the  salt  herring 
trade — send  vessels  to  Newfoundland  in  the  fail  for  trips.  Ton  can  readily  see  the 
great  advantage  a  channel  wonld  be  to  us.  It  means  that  we  could  double  our  busi- 
ness, and,  where  we  now  employ  from  twenty-five  to  thirty-five  men,  could  give 
employment  to  many  more.  It  would  mean,  we  might  say,  like  opcniine  a  new 
market  for  fish.  Vessels  that  now  take  their  trips  to  H^loucester  would  seU  here  if 
suitable  accommodations  could  be  provided  for  theni  iu  the  way  of  berths  and  tbe 
like.  You  will  confer  a  favor  and  numberless  benefits  to  ourselves  and  the  mother 
firms  engaged  in  the  trade  in  this  part  of  East  Boston  by  doing  all  in  your  power  to 
further  our  x>etition. 

We  remain,  very  respectfhlly,  youTB, 

0x0.  0.  FmPATBiOK  &  Co. 
Col.  Mansfibld, 
,  Colonel,  Engineen. 


ZJETTER  OF  JAMBS  EMRRT,  JR.,  A  CO. 

Boston,  Mass.,  October  18, 189S. 

Dear  Sir  :  We  are  doing  a  large  amount  of  salt-fish  business  on  Bowkor's  Wharf, 
East  Boston,  and  owing  to  the  water  in  the  channel  being  so  shallow,  we  find  it 
impossible  to  get  our  fiahing  vessels  alongside  of  the  wharf  to  disohnTKe  their  cargoes. 
We  would  respectfully  suggest  that  the  channel  be  dredged  out  so  uiat  the  vessels 
can  be  got  up  to  the  wharf.  By  so  doing  we  think  it  would  be  a  great  help  to  tiie 
fish  business  in  East  Boston. 
Very  re8x>ectftilly,  yourSi 

Jambs  EmxrTi  Jb.,  Sc,  Ca 
CoL  Mansfield. 


LETTER  OF  R.  G.  LOFTUS  A  00. 

Boston,  Mass.,  Oetoher  17,  189$. 

Dear  Sir:  We  are  engaged  in  the  salt-fish  business,  and  handle  about  $150,000 
worth  of  fish  a  year.  Wo  believe  that  if  a  suitable  channel  was  dredged  our  busi- 
ness wonld  more  than  double.  At  the  present  time  you  can  not  bring  any  of  the 
modem  fishing  vessels  to  any  of  the  wharves,  which  fact  considerably  interferes 
with  the  proper  development  of  the  salt-fish  industry  of  Boston.  We  sincerely 
hope  that  a  channel  will  be  dre<lged. 
Yours,  truly, 

B.  G.  Loftus  Sc>  Ca 
CoL  Mansfield. 

lAeutenant- Colonel  of  Engineen, 


letter  of  BARDWEIX,  ANDERSON  A  CO. 

Boston,  Oetober  17, 1899. 

Dear  Sir:  Replying  to  yonr  favor  recent  date,  wonld  say  that  a  ship  channel 
would  be  of  groat  benotit  to  the  commerce  of  Boston.    We  could  increase  onr  bust* 
ness  if  we  could  land  on  onr  property  the  lumber  and  coal  we  use,  as  well  as  deliw 
our  product  direct  to  vessels. 
Respectfully, 

Bardwell,  Anderson  A  Co. 
Col.  S.  M.  Mansfield. 
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PETITION. 


Boston,  Mass.,  October  75,  1892, 


Dear-^ir:  We,  the  undersigned  wholesale  fisli  dealers  of  Boston,  believing  that 
the  lack  of  a  channel  around  Jeflfries  Point  works  much  against  the  proper  devel- 
opment of  the  fish  business  in  East  Boston,  do  most  earnestly  request  that  a  proper 
cnannel  be  dredged  around  that  point. 

John  R.  Neal  &  Co,  D.  N.  Irecman  Co.,  Gloucester  Fish  Co.,  J.  Bums  &  Co., 
P.  H.  Pew,  E.  A.  Rich  «fe  Co.,  J.  Adams  &  Co.,  O.  H.  Wiley  &  Co.,  N.  G. 
Stone  &  Co.,  Freeman  &  Cobb,  Baker,  Witherell  &  Co.,  Rich  &  Story, 
Conquest  &  Hodgkins,  Story  &  Stevens,  Blanchard  &  Towle,  Boston  Fish 
Co.,  F.  C.  Goodspoed  &  Co.,  Lombard  &  Curtis,  Haskins  Fish  Co.,  Arnold 
&  Winsor,  B.  F.  Phillips  &  Co.,  Snow  &  Rich,  Taylor  Mayo,  J.  W.  Mars- 
ton  &  Co.,  Coleman,  Son  &  Co.,  F.  J.  OUIara  &  Co.,  P.  Grimes  &  Co.,  J. 
W.  Penllns,  James  Emery,  jr.,  &  Co. 

Col.  Mansfield. 


LETTER  OF  MR.  GEO.  C.  FITZPATRICK. 

East  Boston,  Oct&ber  21,  189S. 

Dear  Sir:  The  captains  of  the  vessels  named  on  this  list  have  been  waited  upon 
by  the  nndersigned,  and  we  have  filled  in  their  names,  with   value  of  vessel  they 
command,  with  their  full  sanction  and  approval. 
We  remain,  yours,  respectfully, 

Geo.  C.  FirzPATKiCK. 

Col.  Mansfield, 

.  Lieutenunt'Colonelf  EngineerB, 


PETITION. 

Boston,  Mass.,  Octoher  IS,  189S. 

Dear  Sir:  We,  the  captidns  of  vessels,  now  KcUing  our  fish  in  Boston,  do  most 
earnestly  request  that  a  channel  be  dredged  around  .loflries  Point,  East  Boston,  to 
increase  the  market  for  fish  and  thereby  very  greatly  increase  the  commerce  of 
BoBton. 

BOSTON  VESSELS. 


Schooner. 


Edith  Emery 

Mary  G.  Powers  . . 
Lorin^  B.  ^ankcll 
EmnA  W.  Browu . 
Sylveiiter  Whalen 
Jalia  E.  Whalen  . . 

Allen  n.  Jones 

Sarah  H.  Prior .  - . . 
Hattie  S.  Phillfps. 

CoraI.<ee 

Emily  P.  Wright . 

W.P.O'Hara 

Kellie  Dixon 

Belle  J.  Neal 

Itfary  L.  Harty — 
James  Piinan  — 


Livdia  Harvey 

EmmaE-WithereU. 
Uniqae 


P.  Sullivan 

M.  Powers 

Frank  Oabral 

A.  Dnnnmoud  ... 

S.  Whalen 

B.Whalcu 

Frank  Piinn 

Frank  llaymond. 

J.Camnbell 

Frank  Verry 

Geo.  O"  Neil 

M.  Leonard 

J»)lin  Carney  — 

J.DrJscoll , 

C.Foloy 

Dan  Sullivan  — 
John  Claney..... 
Lorin^  Gay  ton  . . 
J.  Lawrence 


Total 


Value. 


$10, 000 

1.},  000 

10,000 

10,000 

la,  000 

12,000 

8,000 

10,000 

11,000 

0,000 

8.000 

9. 000 

12,000 

11,000 

6,000 

6,000 

7,000 

12,000 

9,000 

183,000 
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PROTINCETOWN  VESSELS. 


Scliiwnir, 

H.-.C5.W 

j.j!md^,Tjj:;:-"----:  ■■■::■■■-:""■■-"■-" 

&.^r-::::--:::::::::::::::::;;:::::::::::- 

Schnjlkill 

jralliaM.Snoff 

liertio  B.  Wlniior 

3"y.^^^^:::::::::::::::::::;::::: 

J  .rSgo'!'.  V.'.',  '.'.".'.','.'.'.'."."-"11";!" 



GLOUCESTEtt  VESSELS. 

dLii 

MSil 

^>„^ 

Ch««^.i'ftrker"ll."lll"""ll""."l""l""-"11 

8.  Smith 

'SS 

AhWsA.Sno* 

Dixie 

is;£;J?5£r;:ii:::::i:iiiiii:ii;iii;iii:ii:::i:;":: 
^^^::::::::::::;::::;::i::::::::::i::::::; 

J.Porry 

?irfe^:::::::i::;ii:::;:::;:ii 
pS^iiiii:::;::;::::;::::;::::: 

1 

IS 

im 

at» 

SWAMl'SCUT- 

BOATS. 

lt.H..r(.tti,Br 

iii.i:::::|  ilS 
1  jMj 
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BOCKPORT  BOATS. 


Schooner. 


LueyX 

Clar*  R.  Harwood  . . 
Clm  1£.  Littlefleld. 

LivooiA 

Bts  Nichols 

I>efianoe 

Lady  of  the  Lake. . . 
Quickstep 


Total 


Jos.  Coney 

Frank  Coney. . 
Marion  Couey 
Geo.  Stevona. . 

C.  Smith 

W.BaUoy  .... 
T.  Donahue... 
S.Tarr 


Yalae. 


$4,500 
4,000 
3,600 
3,500 
4,000 
4,000 
5,000 
4,500 


33.000 


CoL  Maksvield. 


lettkb  or  mb.  james  smith;  presidext  boston  forge  company. 

Boston  Forge  Company, 
East  BosioUf  October  SO,  1892, 

Snt :  Your  oommnnioation  of  the  11th  instant  I  have  received,  and  in  answer  respect- 
ftilly  submit  the  views  of  the  promoters  of  the  contemplated  improvement  at  Jeffries 
Point,  as  I  understand  them. 

Their  object  is  to  develop  the  wharf  property  adjacent  to  the  proposed  channel, 
which  is  not  now  available  on  account  of  the  shallow  depth  of  water  in  front  of  them. 

My  opinion,  as  well  as  that  of  intellip^ent  persons  conversant  with  this  property,  is 
that  such  improvement  would  open  up  a  long  wharf  front  that  wonld  be  of  great  benefit 
to  the  genenil  public,  the  manufacturing,  coastwise,  and  iishing  interests ;  it  would 
enable  the  manufacturers  in  this  vicinity  to  receive  their  coal,  iron,  lumber,  and 
other  water-borne  materials  with  greater  facility,  and  conduce  to  the  encouragement 
of  eommerce  and  trade. 

There  is  already  established  here  a  very  considerable  fish-curing  trade,  that  will 
serve  as  a  nucleus  for  a  much  larger  business  when  vessels  of  comparatively  deep 
draft  of  water  can  come  to  these  wharves. 

Recently  there  has  been  manifested  by  the  fish  dealers  of  Boston  much  interest  in 
this  proposed  improvement,  and  they  assert  positively  that,  in  the  event  of  its  com- 
pletion, these  wharves  will  become  the  receiving  and  distributing  depot,  to  a  great 
extent,  of  the  fish  trade  of  Boston. 

The  amount  of  commerce  that  would  be  benefited  by  this  improvement  it  would 
be  difficult,  if  not  impossible,  to  estimate  with  anv  degree  of  certainty,  but  it  is/air 
to  assume  that  it  would  be  quite  large,  because  of  the  proximity  of  these  wharves  to 
two  of  the  largest  railroads  in  New  England  and  the  main  channel  of  Boston  Harbor. 

I  can  not  more  specifically  answer  the  q^ueries  of  your  letter,  but  when  these 
improvements  are  oomi^leted,  doubtless  this  location  will  become  of  considerable 
importance  to  the  maritime  and  manufacturing  interests  of  Boston. 
Yours  respectfully, 

James  Smith. 
Lieut.  CoL  S.  M.  Mansfield, 

Corp»  of  Engineer 8 y  U>  8,  A, 


letter  of  the  boston  forge  cobfpany. 

Boston  Forge  Company, 
East  Boston,  October  20,  1892, 

Sib:  Replving  to  your  communication  of  the  11th  instant,  will  state  that  the  Bos- 
ton Forffe  Company  bought  their  wharf  January  21, 1866;  erected  buildings  and 
started  tneir  fhmaces  May  following. 

We  chartered  two-masted  schooners  and  landed  our  coal,  fuel,  sand,  kaolin,  and 
other  supplies  on  our  wharf  until  1873,  when  two  vessels  grounded  on  the  flats,  which 
had  to  be  lightered  (this  was  caused  by  the  gradual  filling  in  of  the  flats),  after  which 
the  owners  objected  to  charter  to  our  whari,  and  we  have  ever  since  been  obliged  to 
pay  wharfage  and  cartage,  which  amounts  on  the  average  to  $2,500  per  annum.  This 
ontlay  is  a  great  detriment  in  close  competition  with  other  manufacturers  who  have 
water  facilities,  and  gives  no  encouragement  fur  further  outlay. 

We  have  at  present  $1.50,000  invested  in  our  plant,  and  if  the  contemplated  improve- 
ment is  made  could  add  greatly  to  our  worlds. 
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« 

.  We  have  done  a  businoss  darins  the  past  twentyHMven  yean  of  $10,00(^00^;  sk 
present  we  have  about  100  employes. 

It  would  be  of  great  benefit  to  aU  the  abutters  and  add  largely  to  the 
and  manufacturiug  interests  of  Boston. 
Yours  respectfully, 

Lieut.  Col.  S.  M.  MansfiblDi 

Corps  of  Engineert,  U.  S»A. 


/ 


B  27, 

PKELmiNARY  EXAMINATION  OF  NEP0N8ET  RIYEB.  MAS8ACHUSB<*^ 
[Printed  in  Home  Ex.  Doo.  No.  35^  Fif^-aecoad  Coagnm,  iicoai  ttmtikm,} 


Office  of  the  Ohtef  of  Engineebs, 
^  •     United  States  Army,         » 

Wtuhington^  D*  C,  JDeoember  5,  ^^^S^^*. 

Sib  :  I  have  the  houor  to  sabmit  the  acGompanyinff  copy  of  iug^j^v 

dated  October  31, 1892,  by  Lieut  Col.  S,  M,  Mansfield^  Corps  of  Bi^'P" 

neers,  of  the  results  of  a  preliminary  examini^tion  of  xTepoBset  ^^S^ 

Massachusetts,  made  to  comply  with  provisions  of  the  river  and  har^^^ 

act  approved  July  13, 1892.  - 

Lieut  Col.  Mansfield  states  that  in  his  opinion  the  river  is  worth^^ 

improvement  by  the  General  Government,  and  he  submits  an  estim^^ 

of  $500  as  the  amount  required  to  make  the  surveys  necessary  to  tb^ 

preparation  of  plan  and  project  with  estimate  of  the  improvement  plf^ 

posed. 

I  concur  in  his  views. 

Very  respectf uUy^  your  obedient  servant, 

Thos.  Lincoln  Oasbt, 
Brig.  Qen.^  Chief  o/Hngmeen. 
Hon.  S.  B.  Elkins, 

Secretary  of  War 


EEPOBT   of  LIEUT.  COL.   S.  M.  MANSFIELD,  COBPS    OF  ENGINEEBS. 

United  States  £ngineeb  Office, 

Boston,  Mass.,  October  31j  1899j 

Geneeal  :  Tu  accordance  with  the  requirements  of  letter  from^your 
ofiice  of  July  14, 1802, 1  have  the  honOr  to  submit  the  following  reiK>rt 
upon  the  examination  of  Ncpouset  Eiver,  Massachusetts,  as  provided 
in  section  G  of  the  river  and  harbor  act  approved  July  13, 1892. 

The  Neponset  Kivcr  flows  chiefly  through  marshy  banks  from  the 
head  of  navigation,  at  the  dam  at  Lower  Mills,  to  Dorchester  Bay,  a 
distance  of  about  2)  miles,  and  forms  the  dividing  line  between  ]>or- 
Chester  (Boston)  onHie  north  and  Milton  and  Quincy  on  the  south. 

The  natural  conditions  of  the  region  are.most  favorable  for  the  es- 
tablishment of  manufactories  and  the  hiindling  of  coal,  lumber,  stonesi 
etc.  United  States  harbor  lines  have  been  established  between  the 
mouth  of  the  river  at  Commercial  Point  and  the  ]ifei>onset  Avenue 
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Ige,  and  the  bank  on  the  northern  side  below  the  bridge  is  now 
ipied  by  the  large  Bay  State  Gas  Company's  works  and  several 
krveSy  where  is  condacted  a  large  business  in  coal  and  building  ma- 
Ells. 

he  river  is  crossed  by  three  bridges  having  convenient  draw  open- 
ij  and  several  coal  and  lumber  docks  are  located  on  both  banks  at 
rer  Mills. 

am  indebted  to  Messrs.  A.  and  J.  B.  Ohurchill  for  statistics  of  the 
InesB  of  the  river,  and  submit  herewith  a  copy  of  their  letter,  with  a 
lensed  tabular  statement  of  the  business  of  the  river  during  the 
b  ten  years,  which  embraces  only  that  done  above  the  bridges. 
here  is  also  herewith  copies  of  letters  from  tbe  A.  T.  Stearns  Lum- 
Company  and  Messrs.  Pratt  &  Go.,  doing  business  below  the 
Iges. 

1  my  opinion  the  river  is  worthy  of  improvement  by  the  General 
remment,  and  estimate  that  $500  will  be  required  to  enable  me  to 
£6  a  survey  and  rex>6rt,  including  a  project  with  estimate  of  the  cost 
he  proposed  improvement. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfied, 
Lieut.  Col.  of  Engineers. 
Mg.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A. 


UBTTEB  OF  MBSSRS.  A.  AND  J.  R.  CHURCHILL. 

Boston,  October  SS,  1S9S. 

BAR  Sir  :  In  the  matter  of  the  petition  by  O.  S.  Godfrey  and  Henry  L.  Pierce  and 

jts  for  the  improvement  of  the  Neponset  River,  Massachusetts,  we  desire  to  sub- 

the  inoloeed  tables  showing  a  part  of  the  business  upon  said  river  for  the  last  ten 

rs;  with  also  a  comparative  recapitulation  thereof  showing  the  increase  through 

6  years. 

'e  call  yonr  attention  especiaUy  to  the  folio  wing. points : 

be  volume  of  business  in  coal  has  increased  about  50  per  cent.    In  lumber  the 

ime  of  business  has  more  than  doubled.    In  brick  it  has  trebled. 

ut  more  important  is  it  stiU  to  notice  that  the  tonuace  of  vessels  has  been  in- 

sing  from  an  average  in  1882  of  389  to  423  (tons  coal)  in  1891.    The  largest  in 

b^nff  612. 

is  indeed  chiefly  this  consideration,  beside  the  increase  in  business,  that  justi- 
the  appeal  of  the  petitioners,  viz,  that  coal,  etc.,  is  being  shipped  and  will  con- 
le  to  be  shipped  in  larger  and  larger  vessels  necessitating,  of  course,  deeper  and 
er  draft. 

is  desirable  to-day  to  import  coal  in  vessels  of  800,  900,  and  evcu  1,000  tons  bur- 

I 

be  necessity  of  the  future  is  still  greater. 

eantime  large  business  interests  like  the  Walter  Baker  chocolate  business  and 
grain  business  of  Mr.  Samuel  Gannett  are  dependent  upon  the  river  and  its  ac- 
modations  for  coal  and  grain ;  and  others  like  the  paper  business  of  the  Tileston 
Hollin^sworth  corporation  will  be  benefited  by  facilitatiug  and  increasing  the 
isportation  of  coal  by  the  river. 

be  petitioners  hope  for  your  favorable  consideration  of  this  matter,  and  we  shaU 
;lad  to  explain  these  figures  to  you,  if  necessary,  at  your  convenience. 
Yours,  very  truly, 

>  A*  &  J.  R.  Churchill. 

J.  itgrneys  far  Fetit%oner$. 

lent.  Col.  MAN8FISLD, 

U,  8.  Engineer,  elc% 

Wfo93 51 
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BBOAPITDLATIOK. 


ToUI 

C«d. 

Lamber. 

Brick. 

Ybk. 

DDgOdil. 

AmooDt. 

At-e»ge. 

Knm- 
b.rof 

amount. 

b^i 

Amoant 

G8 

W 

2S 

"S;-,. 

Tans. 

St 
St 

it 

423+ 

M/ert 

i.ias+ 

1.1BT+ 
l.T» 

a.  133 

2.212 

.  2,4«a 

%4» 

2.Tae 

X. 

«3e 

817 
303 

IS.  825 

Total  for  tMyun. 

B« 

« 

S.M1+ 

Lsmu  or  thbX  t.  stbasks  LciiBaB  comfaitt. 

Nkponskt,  Habs.,  (Mobtr  t9, 1801. 
Dkar  Sir:  UndeivUiiding  that  the  nutter  of  the  Imptovement  of  the  NepouMt 
River  has  been  referred  to  yon,  ire  write  to  urge  7011T  fsTonble  report  and  reeom- 
mendation  of  tbe  improvement. 


OurbmineM  has  iucMsaed  abont  tenfold  doling  the  lait  ten  jean,  i.  a.,  from  1,900 

.  «„  .  ....    |,ggjgjj  p^  year.    Dnring  abont  two  montiu  of  tne  yoat  we 

e  veaael  per  week  and  the  vesBela  average  from  400  to  SOOton* 


to  13,000  tons  in  large  vesaela  n 
have,  on  the  average,  0 

Cta  tbe  otber  hand  the  channel  of  tbe  rivor  hae  been  filling  np.  The  onrrant  filh 
up  the  bends  of  the  rivei  and  at  the  eeaaong  of  low-oonrae  nde*  onr  veaaeli  on 
obliged  to  wail  from  a  week  to  a  fortnight  before  they  oon  get  np  to  oni  wharf. 

Via  earnestly  hope  that  the  propoeed  improvement  wiU  be  mode.  _ 


LKITKR  OV  PRAIT  A  COMPANY. 

Nbpokset,  HaB8.,  Oetoheri?,  189t. 
Drak  Sir;  Replying  to  your  inquiry  no  beg  to  say  that  we  have  a  wharf  on  Ne- 
ponset  River,  where  we  carry  on  the  lumber  business,  having  ftom  tJurty  t^  forty 
vessels  j-esrly.  Tbe  deepening  and  widening  the  channel  wonld  be  of  great  help  to 
nil  doing  business  on  the  river.  This  improvement  boa  been  called  tor  for  monv 
years  and  if  the  business  now  done  is  to  be  kept  more  water  and  wider  ohannel  miiH 
be  hiui. 

Yours  truly, 

Pratt  &  CoiirAinr. 
Ur.  J.  M.  B.  Churchill. 


PWOVEMENTS 
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r  OF   RIVERS  AND  HARBORS  IN  SOUTHEASTERN  MAS8A- 
J,  IN  RHODE  ISLAND,  AND  IN  EASTERN  CONNECTICUT. 


lAPT,  W,  B,  BIXBT,  CORPS  OF  EN0INEER8,  OFFICER  IN 
B  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1S9S,  WITH  OTHER 
f  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


fuge  at  Hyannis,  Mass. 
fdge  at  Nantucket.  Mass. 
leyardy  inner  harbor  at 
D,  Mass. 

neyard  Haven,  Mass. 
irbor,  Massacbnsetts. 
L  Harbor,  Massacbnsetts. 
Tbor,  Mansacbusetts. 
bannel,  Massacbnsetts. 
er,  Massacbnsetts. 
tiver,  Rhode  Island. 
River  and  Narragansett 
[e  Island. 

:et     Shoal,     Providence 
)de  Island, 
lay,  Rhode  Island. 


14.  Cove    and    waterway  near  Coaster 

Harbor  Island,  Rhode  Island. 

15.  Newport  Harbor,  Rhdde  Island. 

16.  Harbor  of  refnge  at  Point  Judith, 

Rhode  Island. 

17.  Entrance    to    Point    Judith    Pond, 

Rhode  Island.     , 

18.  Harbor  of  refuge  at   Block  Island, 

Rhode  Island. 

19.  Pawcatuck  River,  Rhode  Island  and 

Connecticut. 

20.  Harbor  of  rofnge  at  Stonington,Conn. 

21.  Removing  sunken    vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS. 


Massachusett'S. 

Jove,    Naushou     Island, 

etts. 

.  Harbor,  Massachusetts. 

akrbor,  Providence  River, 

ind. 

[arbor,    Cowesset    Bay, 

ind. 

larbor,  Greenwich  Bay, 

Jid. 


28.  Wickford  H-arbor,  Narragansett  Bay, 

Rhode  Island. 

29.  Inner  harbor  at  Point  Judith  Break- 

water, Rhode  Island. 

30.  Breachway  into  Salt   Pond,   Block 

Island,  Rhode  Island. 

31.  Stonington  Harbor  and  its  entrance, 

Connecticut. 


I 


I 


Engineer  Office,  U.  S.  Army, 

Newportj  R.  J.,  July  8,  1893. 

I  have  the  honor  to  submit  herewith  aiiDual  reports  on 
harbor  works  under  my  charge  at  the  end  of  the  fiscal 
uue  30,  1893. 

of  this  year  this  office  has  been  assisted  by  Lieut.  W. 
T>8  of  Engineers,  and  by  Assistant  Engineers  Edward 
ohn  H.  Rostock, 
spectfully,  your  obedient  servant, 

W.  n.  BlXBY, 

Captain^  Corps  of  Engineers. 
Chomas  L.  Casey, 

^hUf  of  Engineers^  17,  &  4f 

w3 


804        REPORT  OF  THE  CHIEF  OF  EN0IKE£R8|  U.  B.  ABICT. 

C  X. 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASS. 

The  harbor  of  Hyannis  lies  on  the  south  shore  of  the  pemnsnla  of 
Gape  Cod,  about  15  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  an  important  harbor  of  refuge.  (For  map,  see  p.  692,  Annual  Report 
of  1884.) 

The  mean  rise  and  fall  of  the  tide  is  about  3|  feet. 

Ori^final  condition. — ^Before  improvement  it  was  an  oi>en  roadstead, 
exposed  to  southerly  storms,  wil^  depths  varying  firom  10  to  20  feet  in 
the  inner  harbor. 

In  the  years  1827-1838  a  breakwater  of  riprap  granite,  1,170  feet  long, 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance 
to  which  had  a  depth  of  about  15^  feet.  In  the  years  1852-1882  exten- 
sive repairs  were  made  in  increasing  the  width  of  its  base  and  the  size 
of  the  stone  forming  its  sides  and  top.  About  $124,000  was  spent  on 
this  work,  complete  in  1882. 

At  the  adoption  of  the  present  project  the  16.6  feet  depth  anchorage 
covered  only  about  47  acres,  and  the  34  additional  acres  to  be  dredged 
carried  an  average  of  about  12  feet  depth  of  wator  at  low  water. 

Flan  of  improvement — The  present  approved  project,  that  of  1884, 
provides  for  the  dredging  to  15.5  feet  depth  at  low  water  of  about  34 
acres  of  shoal  area  north  of  the  existing  breakwater,  so  as  to  increase 
the  deep- wator  harborage  by  that  amount;  all  at  a  total  cost  estimatMl 
in  1884  at  145,743.20  (including  181.20  left  over  from  a  former  project). 

A  plan  of  the  works  may  be  found  at  p.  5M),  Annual  Itei>ort  of  the 
Chief  of  Engineers  for  1885;  and  farther  information  at  p.  621  of  1885. 

Appropriations. — lJi>on  the  present  project  appropriations  havebe<»i 
made  as  follows:  On  hand  1884,  181.20;  1886,  $10,000;  1888^  $10,000; 
1890,  $8,000;  1892,  $6,000.    Totals  up  to  June  SO,  1893,  $34,081.20. 

Amount  expended  and  results  to  June  30^  1892. — ^The  total  amount 
expended  on  the  present  project  (including  $5.60  of  outstonding  liabil- 
ities) up  to  June  30, 1892,  was  $28,081.20,  by  which  11  acres  out  of  34 
had  been  dredged. 

Operations  during  the  past  fiscal  year. — ^Value  of  United  States  plant, 
$7,500.  Including  $66.10  of  outstanding  liabilities,  the  exi>en8e6  of  the 
year  were  $528.03. 

During  the  year  a  project  has  been  submitted  and  approved  for  work 
under  the  new  appropriations,  and  contract  for  the  dredging  entered 
into  with  J.  H.  Feniier,  of  Jersey  City,  K.  J.,  at  16.5  cents  per  cubic 
yard,  under  date  of  February  6,  approved  by  Chief  of  Engineers  Feb- 
ruary 25, 1893,  work  (together  with  that  at  l^ew  Bedford)  to  be  com- 
menced by  May  1  and  completed  October  1, 1893.  Nothing  has  as  yet 
been  done  in  the  field.  The  contractor  has  been 'delayed  in  commenc- 
ing work. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  super- 
intendent. 

Work  required  to  complete  the  existing  project. — ^The  work  required  to 
complete  the  existing  project  is  the  completion  of  the  dredging  to  a 
depth  of  15J  feet  over  22  acres  more  in  the  area  limited  on  the  west  by 
a  line  running  due  north  from  the  western  end  of  the  breakwater,  and 
on  the  north  by  a  line  running  parallel  to  the  breakwater,  and  distant 
500  feet  from  it,  leaving  a  beim  of  100  feet  along  its  northern  side. 

Operations  contemplated  for  the  fiscal  year  ending  June  30j  1694. — It 
is  proposed  to  apply  the  balance  on  hand  and  the  funds  asked  for  to 
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the  execution  of  the  project  above  referred  to — of  deepening  the  an(;hor- 
age  area  inside  the  breakwater. 

Hyannis  Harbor  is  in  the  Barnstable  collection  district;  and  Barnstable  is  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  at  Barnstdble  in  the  last 
calendar  year  was  $1,026.31. 

The  main  value  of  the  harbor  is  for  a  harbor  of  refuge.  The  nearest  light-house 
is  Hyannis  Light ;  the  nearest  fortification  is  the  fort  at  Clarks  Point,  New  Bedford, 
Mass. 

Money  statement. 

July  1, 1892,  balaif ce  unexpended $5. 60 

Amount  appropriated  by  act  approved  July  13, 1892 6, 000. 00 

6,005.60 
June  30, 1893,  amount  expended  during  fiscal  year 467. 53 

July  1, 1893,  balance  unexpended 5, 538. 07 

July  1, 1893,  outstanding  liabilities $66.10 

July  1, 1893,  amount  covered  by  uncompleted  contracts 3, 600. 00 

: 3, 666. 10 

July  1, 1893,  balance  available 1,871.97 

{Amount  (estimated)  required  for  completion  of  existiuj^  project 11, 662.  00 
Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30,1895    11, 662. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


AbBtraci  ofproposaU  opened  Jamuary  10, 1898,  at  Newport,  B.  L,  by  Capt.  W,  H,  Bixhyt 
Corps  of  Engineers,  for  dredging  in  the  harbor  at  Hyannis,  Mass, 

[Quantity  required,  about  $3,600  worth  of  work.] 


Bidder. 


J.  H.  Fenner 


Price  bid 
yar 

per  cubic 

On  this 
work 
alone. 

In  (X)n- 

ncH'.tion 

with 

other 

work. 

Cents. 

m 

Oenta. 
164 

Remarks. 


Combination   bids  include   work   at 
^'ew  Bedibrd. 


Contract  awarded  to  J.  H.  Fenner,  at  16^  cents. 


COMMERCIAL  STATISTICS. 


The  commerce  arrivin/if  and  leaving  Hyannis  Harbor  by  water  during  the  calendar 
year  ending  December  31, 1892,  is  estimated  as  follows,  based  mainly  upon  reports 
received  firom  Mr.  William  Crocker,  Hyannis,  Mass. : 


Claas  of  goods. 


Fish,  oysteri,etc 

Tegetaulee  and  track 

G«£bi  and  forage 

I^nmber  and  products 

Coal,  minerau,  and  products. 

General  merohandise 

Bimdrlee 


Exporta. 


$10, 400 
500 


7,000 


Total. 


17.900 


Imports. 


$680 


05,000 
37.000 
60,000 
27, 0()0 
8U0 


220,500 


Total. 


$11, 080 
500 
95,000 
37.000 
67,000 
27,000 
800 


238,400 


Tonnage. 


190 

30 

5,000 

1,800 

13,200 

450 

200 


20,900 


Gain  over  last  year,  about  5,000  tons  or  $55,000.    Transportation  lines  established 
during  the  yew,  none. 
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The  passage  of  vessels  through  the  waterway  is  estimated  as  follows 
(each  entrance  and  departure  together  being  counted  as  one  passage) : 


Character  or  clasB  of  eervice. 


Steam: 

Freight  and  paasenger 

Freight,  uuiiul^ 

Paaeeuger,  muioly 

Fiehing 

Taga 

Fleaaiire  boata 

SaU: 

Freight 

Fiahing  boata 

Oyater  boats 

Pleaanre  boata,  large.. 

Pleaanre  boata,  small . . 


No. 

Average 
draft. 

Feet 

25 

10 

SO 

IS 

10 

7 

40 

11 

2sa 

0 

660 

8 

2.600 

12 

400 

3 

5 

8 

100 

10 

200 

'      4 

Average 
tonnage. 

Tont. 
400 
WO 
3U0 
250 
100 
If 

900 

8 
0 

IM 
10 


C  2. 

HARBOR  OF  REFUGE  AT  NANTUCKET,  MASS, 

Nantucket  Harbor  is  the  only  large  harbor  on  Nantucket  Sound 
between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and  Ed- 
gartown)  and  Proviucetown,  a  distance  of  about  100  miles,  except  the 
small  harbor  of  Hyannis,  on  the  other  (the  north)  side  or  Nantucket 
Sound.    The  navigation  of  this  sound  is  intricate  and  dangerous  by 
reason  of  numerous  shoals.    Nantucket  Harbor  has  deep  water  inftide^ 
and  the  object  of  the  improvement  is  to  make  it  a  harbor  of  refuge  for 
vessels  plying  between  ports  north  and  south  of  Cape  Ood,  estimated 
to  be  50,000  annually.    In  the  memorial  to  Congress,  on  which  the  flrs^ 
fippropriation  for  this  harbor  of  reftige  was  based,  it  was  stated  that 
more  than  500  vessels  had  been  wrecked  in  the  vicinity  of  the  island* 
(For  map  of  harbor  see  p.  423,  Annual  Report  of  1880,  and  p.  576  of 
Report  of  1886.) 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

Original  cofidition. — At  the  adoi)tion  of  the  present  project  no  jetties 
existed,  and  the  channel  entrance  was  barred  by  a  shoal  of  1.5  miles 
width,  on  which  there  was  only  6  feet  depth  of  water  at  low  tide^  the 
channel  being  very  crooked  and  subject  to  changes  in  location. 

Plan  of  improvement. — The  present  approved  project,  that  of  1880, 
as  modified  in  1885,  provides  for  the  construction  of  two  jetties  as 
training  walls,  one  on  each  side  of  the  harbor  entrance,  planned  so  as 
to  allow  the  tidal  current  to  assist  in  scouring  out  and  maintaining  a 
good  channel,  arid  for  the  completion  of  the  work  by  dredging  where 
necessary  to  obtain  a  depth  of  15  feet  at  low  water  in  this  channel,  aU 
at  a  total  cost  estimated  in  1885  at  $375,000. 

A  plan  of  the  works  may  be  foaiiid  at  p.  578,  Annual  Rei)ort  of  the 
Chief  of  Engineers  for  1885,  and  further  inlomiation  at  p.  436  of  1880, 
p.  544  of  1881,  p.  595  of  1884,  and  pp.  563,  575,  578  of  1885. 

Appropriations, — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1880,  $50,000;  1881,  $25,000;  1882,  $25,000;  1884, 
$10,000;  1880,  $15,000;  1888,  $20,000;  1890,  $25,000;  1892,  $25,000. 
Totals  up  to  June  30, 1893,  $195,000. 

Amount  expejided  and  results  to  June  30, 1892. — ^The  total  amount 
expended  on  the  present  project  (including  $113.42  outstanding  liabili- 
ties)  up  to  June  30, 1892,  was  $170,000,  by  which  the  west  jetty  had 
been  built  to  3,955  feet  length  with  full  height;  the  east  jetty  had  been 
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bnilt  to  S34  feet  lenfrth  with  full  height;  then  came  a  gfip  of  160  feet, 
and  then  1,300  feet  length  raised  to  half-tide  level,  completing  abont 
half  the  needed  work. 

Operations  during  the  past  fiscal  year. — Valne  of  United  States  plant, 
$7,000.  Including  $599.05  of  oiitntanding  liabilities  the  expenses  of 
the  year  were  $2,649.07. 

During  the  year  a  project  had  been  submitted  and  approved  for  work 
under  the  new  appropriation,  bids  to  be  asked  for  the  delivery  of  stone, 
modified  later  to  allow  of  work  by  hired  labor  and  the  use  of  the  Gov- 
ernment plant.  A  minor  survey  had  been  completed  to  serve  as  a  basis 
for  the  coming  season's  work. 

A  light  has  been  maintained  on  the  west  jetty  during  the  year  except 
during  July,  1892,  when  from  the  exhaustion  of  the  appropriation  it 
had  to  be  left  unattended. 

This  work  was  in  the  local  charge  of  Mr.  J.  H.  Kostock  as  assistant 
engineer. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  extension  of  the  east  jetty,  the 
raising  of  the  west  jetty  in  .some  places,  and  the  excavation  by  dredg- 
ing of  so  much  of  the  channel  as  may  not  be  excavated  by  tidal  scour. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1894. — The 
work  has  been  much  delayed  heretofore  by  the  scour  around  the  end 
of  the  jetty,  making  it  necessary  to  build  it  in  15  feet  of  water  instead 
of  in  5.  According  to  the  present  plan  it  is  proposed  to  build  up  a  con- 
siderable length  of  the  jetty  to  the  half- tide  level  before  completing  it  to 
the  full  cross  section.  The  channel  appears  to  be  moving  continually 
to  the  eastward  and  deepening  slightly  from  year  to  year. 

It  is  proposed  to  apply  the  balance  on  hand  and  the  funds  asked  for 
to  the  ftirther  construction  of  the  east  jetty  and  raising  low  places  in 
the  west  jetty,  together  with  a  little  dredging,  if  necessary. 

Nantucket  is  in  the  Nantucket  collection  district  and  is  a  port  of  entry.  There 
ivas  no  revenue  coUected  in  the  last  calendar  year.  The  value  of  the  harbor  is 
mainly  as  a  harbor  of  refuge.  The  nearest  light- houses  are  Nantucket  Cliff  and 
Brant  Point  lights.  The  nearest  fortification  is  the  fort  at  Clark  Point,  New  Bed- 
ford, Mass. 

Money  statement. 

.Inly  1, 1892,  balance  unexx>ended $113.42 

Amount  appropriated  by  act  approved  July  13,  1892 25, 000. 00 

25,113.42 
June  30, 1893,  amount  expended  during  fiscal  year 2, 158. 64 

Julv  1,1893, balance  unexpended 22,954.78 

July  1, 1893,  outstanding  liabilities 599.05 

July  1, 1893,  balance  available 22,355.73 

{Amount  (estimated)  required  for  completion  of  existinjs:  project 180, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscalyeareiidiug  Juiie30, 1895  100,  OOG.  00 
Submitted  in  compliance  with  requirements  of' sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 
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Altlraet  of  propotal*  optntd  Janvnry  9, 18BS,  at  lfn[^«rt,  S.  I.,  ijf  Caft.  B*.  Ag^g^y^, 
Corp*  of  MK/inttrt,  for  itoneto  be  ielivondln  tt»  jtttiet  at  Nmmtueket  Sartor,  B— '^^™' 

[Quntltr  nqnind,  about  (UtOM  worth  of  w<A.] 
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a>,o» 

H 

ia»o» 

382,800 

BBS,  wo 

______ 

Gail)  over  lost  year,  nbont  3,000  toua,  or  $90,000.  Tronaportntion  Hues  MUblidi^^ 
during  the  year,  siiiling  packet  line  (Wiu.  T.  Swain  owner)  between  Nantoctel  *"*'^ 
New  Bedford,  Mass.  ^ 

The  passage  of  vnssela  thrnngh  tbis  waterway  is  estimated  as  follows  (ewh  ^^ 
trance  uud  departure  together  being  counted  as  one  passage): 


inn. 
FtH. 


Vltaaatt  ImaIs.  tmall .  ■ 


APPENDIX  C — REPORT   OP   CAPTAIN   BIXBY.  809 

C3. 

MPROVEMENT  OF  MARTHAS   VINEYARD    INNER    HARBOR   AT   EDGAR- 
TOWN,  MASS. 

The  inner  harbor  at  Edgartown  lies  in  the  northern  part  of  the  water- 
way or  strait  that  8e])arate8  Ohappaqniddick  Island  ^om  the  east  end 
>f  Marthas  Vineyard.  It  extends  southward  about  li^  miles  from  Chap- 
)aquiddick  Point,  opposite  Edgartown,  and  averages  about  one-fifth  of 
k  mile  in  width. 

This  harbor  is  so  completely  landlocked  as  to  form  a  safe  harbor  of 
•efuge  for  small  vessels,  but  the  contracted  width  of  the  entrance  and 
ibe  resulting  velocity  of  the  tidal  currents  make  it  difficult  to  pass 
lirough.  (For  map  of  this  harbor  see  House  Ex.  Doc.  No.  59,  of  Fifty- 
urst  Congress,  first  session.) 

Original  condition. — ^At  the  adoption  of  the  present  project  the  mid- 
lle-ground  shoal  carried  only  about  6  feet  depth  of  water  and  was  a 
i^ery  troublesome  obstruction. 

Pten  of  improvement — ^The  present  approved  project,  that  of  1889, 
>rovides  for  the  removal  to  10  feet  depth  at  low  water  of  a  "  middle 
rronnd"  shoal  in  the  central  part  of  the  inner  harbor;  all  at  a  total 
^st  estimated  in  1889  of  $4,500. 

A  description  of  the  works  may  be  found  at  p.  588,  Annual  Kcport 
»f  the  Chief  of  Engineers  for  1890,  and  a  plan  of  the  same  in  House 
Sx.  Doc.  Ko.  59,  of  the  Fifty-first  Congress,  first  session. 

Appropriations. — ^Under  the  present  project  appropriations  have  been 
nade  as  follows :  1890,  $2,000  5  1892,  $2,500.  Total  up  to  June  50, 1893, 
^4,600. 

Amount  expended  and  results  to  June  30, 1892. — The  total  amount  ex- 
>ended  on  the  present  project  (including  $11.39  outstanding  liabilities) 
ip  to  June  30, 1892,  was  $1,945.40,  by  which  about  half  of  the  shoal 
lad  been  dredged  to  full  depth. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
^200.  Including  $126.54  of  outstanding  liabilities,  the  expenses  of  the 
rear  were  $2,448.75.  , 

During  the  year  a  project  has  been  submitted  and  approved  for  work 
indcr  the  new  appropriations,  allowing  all  work  to  be  done  by  hired 
abor  and  the  use  of  the  Government  plant.  A  minor  survey  has  been 
nade  to  serve  as  a  basis  for  the  coming  season's  work.  The  dredging 
commenced  April  21,  stopped  May  9)  has  been  completed  as  far  as 
!und8  would  allow;  and  9,494  cubic  yards  of  hard  sand  have  been  re- 
moved from  2,035  feet  length  and  33  feet  width  of  cutting,  and  to  a  depth 
>f  at  least  10.5  feet  at  low  water,  leaving  about  one-quarter  of  the 
>rigiual  shoal  still  unremoved. 

This  work  was  in  the  local  charge  of  Mr.  J.  H.  Eostock  as  assistant 
engineer. 

WorTc  required  to  complete  the  existing  project. — ^The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  remaining  quar- 
ter of  the  Middle  Ground  to  a  depth  of  10  feet  at  mean  low  water. 

The  original  estimates  of  Maj.  Livermore  (p.  688,  Annual  Report  of 
1890)  placed  the  cost  of  work  at  $4,500,  to  be  expended  in  one  year. 
The  funds,  however,  were* divided  between  two  small  appropriations  of 
$2,000  in  1890  and  $2,r»00  in  1892.  Had  the  whole  $4,500  been  avail- 
able in  1890  the  work  would  undoubtedly  have  been  completed  in  1891 
and  within  the  original  estimates.  Kearly  half  of  each  appropriation 
has  had  to  be  8i>ent  in  putting  the  dredging  plant  in  repair,  moving  it 
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a  long  distance  to  the  place  of  work,  and  (aiter  the  field  work  is  ended) 
moving  the  plant  back  to  its  place  of  storage  and  wharfage,  and  pay- 
ing for  its  care  during  a  year  of  idleness  while  waiting  for  the  next  <ap- 
propriation.  Were  plant  to  have  been  hired  firom  private  parties  they 
would  have  made  the  United  States  pay  these  expenses  either,  directly 
or  under  the  guise  of  rent  or  contract  price.  Actual  dredging  in  the 
field  in  this  particular  case  cost  only  about  10  cents  per  yard  under  the 
last  appropriation  for  hard-sand  excavation  and  dumpage;  but  the  rest 
of  the  fiiQds  have  been  eaten  up  by  the  other  matters  a1x>ve  alluded  to, 
which  would  all  have  been  avoided  had  tlie  total  of  appropriations 
been  made  by  Congress  in  a  single  lump  sum. 

In  order  to  complete  the  unfinished  work  it  will  cost  about  $300  for 
office  work  of  the  next  two  years;  about  $1,000  to  store,  repair,  move, 
and  return  plant,  and  about  $1,200  to  do  the  remaining  dredging, 
making  a  total  of  $2,500  in  addition  to  the  smaU  balance  still  remain- 
ing on  hand. 

Operations  contemplated  for  the  fiscal  year  ending  June  30 j  1894, — It  is 
proposed  to  apply  the  balance  on  hand  and  further  appropriations  to 
the  completion  of  the  project. 

Edgartown  is  in  the  Edgartown  collection  district  and  is  a  port  of  entry.  The 
amount  of  revenue  collected  there  dnrins  the  last  calendar  year  was  $983.98;  the 
nearest  light-honse  is  the  Edgartown  Light;  the  nearest  fortification  is  the  fori 
at  Ciark  Point,  New  Bedford,  Mass. 

Money  statemenL 

Jnly  1, 1892,  balance  nnezpended $65.99 

Amount  appropriated  by  act  approved  Jnly  13, 1802 2, 500. 00 

2,565.99 
June  30, 1893,  amount  expended  during  fiscal  year i. 2,338.00 


July  1, 1893,  balance  unexpended  . . 
July  1, 1893,  outstanding  liabilities 


232.39 
126.54 


July  1, 1893,  balance  available. 


105.86 


'Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Amount  that  can  be  profitably  expended  in  liscal  year  ending  June  30, 1895  2, 500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS, 

The  commerce  arriving  and  leaving  Edgartown,  Marthas  Vineyard,  by  water  during 
calendar  year  ending  Decerabor  31, 1892,  is  estimated  as  follows  (based  mainly  upon 
reports  received  from  Mr.  C.  H.  Marchant,  collector  of  customs,  Edgartown,  Mass.) : 


Class  of  ^ooods. 


Exports. 


Fish,  oysters,  etc 

Live  stock  and  products. 

Vegetables  and  truck 

Grain  and  forage 

Rico 


$3,000 
7,200 
3,0U0 


Tobacco 

Cotton  and  products 

Fertilizers 

Lumber  and  products 

Coal,  minerals,  and  products 

Machinery  and  hard w  uro 

General  merchandise 

Sundries 


500 


Total 


5I>,000 


Imports. 


$1,000 
18.000 


16,200 

400 

25,000 


2,200 

154.000 

17,500 

180.000 

950,000 

9,000 


72,700,     1,373,800 


Total. 


$4«000 

25,200 

3,000 

is^aoo 

400 
25,000 


2,300 
154,000 

18.000 
lf>0,000 
950,000 

68,000 


1,482,000 


ToDnas<». 


1,200 


^ 


WO 
3 

30 
2,500 

90 
8,000 
2,500 

500 
9.000 
9.500 


84,400 


waum  Mtioimiia} 


I 


if 


5-1 5 


Bl[ 
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Gain  over  last  year,  about  4,000  tons,  or  $160,000;  transportation  lines  established 
during  the  year,  none. 

The  passage  of  vessels  throngh  this  waterway  is  estimated  as  follows  (each  entrance 
and  departure  together  being  counted  as  one  passage) : 


Cliaracter  or  class  of  service. 


Steam : 

Freight  and  passenger 

Fishing 

Tugs 

Pleannre  boats 

Sail: 

Freight 

Fishing  l)oats 

Pleasnre  boats,  lar^e. . 

Pleasure  boats,  small. . 


No. 

A  \'erag6 
draft: 

Feet. 

235 

0 

60 

11 

05 

0.5 

100 

8 

790 

12 

8,850 

3.5 

750 

5 

2,400 

2 

Average 
tonnage. 

Tont. 

345 

120 

80 

112 

150 

9 

11 

3 


C4. 

IMPROVEMENT  OF  VINEYARD  HAVEN  HARBOR,  MASSACHUSETTS. 

Vineyard  Haven  is  a  deep  indentation  in  the  northern  shore  of  the 
island  of  Marthas  Vineyard,  on  the  southern  side  of  Vineyard  Sound. 
It  is  triangular  in  form  and  faces  the  northeast.  The  width  of  the 
mouth  of  the  harbor,  or  the  distance  between  the  points  of  land  on  the 
east  and  west  sides  of  the  entrance  known  as  East  Chop  and  West 
Chop,  is  about  IJ  miles;  and  from  a  line  connecting  the  chops  to  the 
narrow  southerly  end  of  the  harbor,  at  which  is  situated  the  town  of 
Vineyard  Haven,,  the  distance  is  about  If  miles.  The  entire  area  of 
the  harbor  between  the  shore  lines  is  about  949  acres,  of  w"hich  some 
657  acres  have  a  depth  of  not  less  than  15  feet.  The  mean  rise  and  fall 
of  the  tide  is  1.7  feet. 

Original  condition, — ^At  the  mouth  of  the  harbor  the  wearing  away  of 
the  chops  by  the  action  of  the  waves  in  storms  had  been  noted  for  many 
years.  The  former  site  of  a  lighthouse  on  West  Chop  had  entirely 
disappeared.  The  debris  was  carried  by  the  current  into  the  harbor, 
where  it  formed  shoals,  which  were  gradually  impairing  the  anchorage 
capacity,  especially  in  the  upper  part  or  the  harbor.  (For  map  of 
harbor  see  p.  680  of  Annual  Eeport  of  1887.) 

Plan  of  improvement — ^Tbe  present  approved  project,  that  of  1887, 
as  modified  in  1889,  provides  for  the  protection  of  the  "chops"  (or 
headlands)  from  erosion,  and  the  intervening  harbor  from  being  filled 
by  the  eroded  material;  the  whole  to  be  done  by  means  of  stone  sea 
walls  and  jetties,  to  be  built  along  the  beach  in  front  of  the  bluffs  at 
both  headlands,  all  at  a  total  cost  estimated  in  1882  at  $00,000. 

A  description  of  the  work  may  be  found  at  p.  594,  Annual  Eeport  of 
the  Chief  of  Engineers  for  1882,  p.  577  of  1887,  and  p.  612  of  1889. 

Appropriations, — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1888,  $25,000;  1890,  $10,000;  1892,  $7,500.  Total  up 
to  June  30, 1893,  $42,500. 

Amount  expended  and  results  to  June  30,  1892. — ^The  total  amount  ex- 
pended on  the  present  project  (including  $44.69  outstanding  liabilities) 
up  to  June  30, 1892,  was  $34,948.72,  by  which  there  had  been  built  a  sea 
wall  of  450  feet  length,  and  a  jetty  of  50  feet  length,  at  the  East  Chop; 
and  a  sea  wall  of  400  feet  length,  3  jetties  of  from  80  to  296  feet  length, 
a  ^barf,  and  a  short  breakwater  of  60  feet  length,  at  the  West  Chop; 
completing  about  half  the  needed  work. 
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Operations  during  tlie  past  fiscal  year. — ^Value  of  TJnited  States  plant, 
$3,800.  Including  $219.05  of  outstanding  liabilities^  the  expenses  of  the 
year  were  $1,046.17. 

During  the  year  a  project  has  been  submitted  and  approved  for  work 
under  the  new  appropriations,  and  contract  for  stone  work  entered 
into  with  James  Y.  Luce,  of  Kiantic,  Conn.,  at  $2.40  per  ton  of  2,000 
pounds,  under  date  of  the  4th  of  February,  approved  by  the  Chief  of 
Engineers  March  6, 1893;  work  to  be  commenced  1st  of  May,  and  to 
be  completed  by  1st  of  July,  1893.  A  minor  survdy  has  been  made  to 
serve  as  basis  for  the  coining  season's  work.  The  contractor  has  reached 
the  place  of  work  but  has  not  yet  placed  any  stone  on  the  sea  walls. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  super- 
intendent. 

Work  required  to  complete  the  existing  project. — ^The  work  required  to 
cx>mplete  the  existing  project  is  the  completion  of  these  systems  of  jet- 
ties and  sea  walls  at  both  chops. 

Operations  contemplated  for  the  fiscal  year  ending  June  30 j  1894. — It  is 
proposed  to  apply  the  balance  on  hand  and  the  fhnds  asked  for  to  con- 
tinue the  work  of  protection,  mainly  at  the  East  Chop. 

Vineyard  Haven  is  in  the  Edgartown  collection  district.  Edgartown  is  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  at  Edgartown  in  the  last 
calendar  year  was  $383.98.  The  nearest  light-houses  are  those  on  East  and  West 
Chops.    The  nearest  fortification  is  the  fort  at  Clark  Point,  New  Bedford,  Mass. 

Money  statement. 

July  1,1892,  halance  unexpended • $95.97 

Amount  appropriated  by  act  approved  July  13, 1892 7, 500. 00 

7,595.97 
June.30, 1893,  amount  expended  during  fiscal  year •••••  870.81 

July  1, 1893,  balance  unexpended , 0,725.16 

July  1, 1893,  outstanding  liabilities $219.05 

July  1, 1893,  amount  covered  by  uncompleted  contracts 5, 000. 00 

5, 219.  (K 

July  1,  1893,  balance  available 1,506.11 

t  Amount  (estimated)  reijnired  for  completion  of  existiuijf  project 17, 500.  (H) 

J  Amount  that  can  be  profitably  expeuded  in  fiscal  year  ending  June  30,1895    17, 500. 00 
]  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
[     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Absiraei  of  proposaU  opened  January  P,  187 Sy  at  Ne^eporty  R,  L,  hy  Capi.  W,  H,  Bixhy, 
Corps  of  Engineers,  for  atone  delivered  in  the  sea  wall  at  East  and  Weet  Chaps,  Vineyard 
Haven. 

[Quantity  required,  about  $4,000  worth  of  work.] 


Bidders. 

Price  bid  per  ton— 

t 

No. 

On  this 
work 
alone. 

In  con- 
nection 
with 
other 
work. 

m 

1 
2 

SamoB  Scully.  Groton,  Conn 

I'raucLB  H.  Smith,  Xew  York 

$2.50 

$2.50 
2.60 

Combination  bids    inclnde  work  at 
Block  Island  and  Kaotttokei. 

3 

James  V.  Luce,  Niantic,  Conn 

*    2.40 

Contract  awarded  to  James  V.  Luce. 
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oToft  aniTin^  and  leaTmeViney&rd  Hnveo  Harbor  by  water  durfng  the 
ir  endiag  December  31,  1892,  in  estimated  aa  follows  (baaed  mainl;  upon 
.ved  from  Mr.Edward  C.  Lord,  Vineyard  Haven,  Masa.): 


a^.,^.. 

EipDcU. 

Impnrbi. 

I.M. 

lomugit. 

fS 

mo.ouo 
10,000 

A  500 

ulooo 

*:ooo 

is 

IS;  MO 

ISM 

n 

311.  sou  1    79*.  300 

"■" 

30. 4M 

last  year,  about  4,000  tons  or  ^1^,000.    Transportation  linea  estab- 
ig  the  year,  none. 

ige  of  vessels  tbroiigh  this  waterway  is  estimated  as  follows   (each 
idopurtnre  togetlier  being  cooutod  as  one  pMsage) : 


ChiTKter  or  cUu  of  service. 

So. 

*d?3f 

lomnga. 

1,500 

a 

'300 
5D0 
200 

Flit. 
12 

10 

n™. 

C5. 

'ROVEMBNT  OF  WAREHAM  HARBOE,  MASSACHUSETTS. 


rbor  is  an  eatiiary  at  thelieart  of  Buzzards  Bay.  The  object 
provenient  is  to  dfeepen  and  widen  the  channel  leading  from 
Bay  to  Warehain,  the  industries  of  whicli  {and  of  several 
;h©  vicinity  with  wbich  it  is  connected  by  rail)  are  chiefly  the 
ire  of  iron,  whose  heavy  materials  and  supplies  must  be 
3d  by  water.  The  commerce  of  Wareham  is  carried  on  in 
ssels,  which  require  a  wide  channel  suited  to  beating  across 

r  object  of  the  improvement  is  the  raising  of  Long  Beach, 
h  the  sands  from  the  bay  were  washed  into  the  harbor.  The 
and  fall  of  the  tide  is  4  feet. 

t  condition. — Before  improvement  the  ruling  depth  in  the 
IS  about  7  feet  at  mean  low  water,  and  the  channel  was  nar- 
'ery  crooked.    Long  Beach,  a  narrow  sand  spit  at  the  mouth 
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of  the  harbor,  was  washed  and  abraded  by  the  waves  and  currents  at 
high  water,  and  the  material  was  carried  into  and  shoaled  the  channel 
inside. 

Between  1871  and  1875  $40,000  was  appropriated  to  obtain  a  channel 
depth  of  10  feet  in  the  lower  harbor  and  9  feet  in  the  upper  harbor, 
and  to  partially  protect  Long  Beach  by  brush  and  stone  work.  This 
work  was  finished  in  1876. 

At  the  adoption  of  the  present  project  the  headland  of  Long  Beach 
was  wearing  oif  and  the  a<^acent  parts  of  the  channel  and  harbor  were 
shoaling:  the  channel  depth  was  limited  to  9  feet  at  low  water,  thia 
channel  being  narrow  and  crooked. 

Flan  of  improvement — The  present  approved  project,  that  of  1880,  as 
modified  in  1887,  provides  for  the  deepening  and  widening  of  the  chan- 
nel from  Buzzards  Bay  to  Wareham  so  as  to-obtain  10  feet  depth  at 
low  water  over  250  feet  width  from  the  entrance  up  to  Barneys  Point, 
and  thence  the  same  depth  over  350  feet  width  up  to  Wareham,  and  for 
the  raising  and  protecting  of  Long  Beach  (the  eastern  headland  of  the 
entrance)  so  as  to  prevent  the  erosion  of  this  beach  and  the  shoaling 
of  the  adjacent  parts  of  the  channel  and  harbor;  all  at  a  total  cost  esti- 
mated in  1887  at  956,236. 

A  plan  of  the  works  may  be  found  at  p.  586,  Annual  Report  of  the 
Chief  of  Engineers  for  1885,  and  further  information  at  p.  550  of  1881 
and  p.  542  of  1887. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1881,  $10,000;  1882,  $5,000r  1884,  $10,000;  1880, 
$15,000;  1888,  $4,000:  1890,  $5,000;  1892,  $7,236.  Total  up  to  June  30, 
1893,  $56,236. 

Amount  expended  and  results  to  June  30j  1892. — ^The  total  amount 
expended  on  the  present  project  (including  $144.26  outstanding  liabili- 
ties) up  to  June  30, 1892,  was  $46,865.44,  by  which  the  channel  had  been 
deepened  to  half  width  and  fiill  depth  of  10  feet  in  its  upper  portion, 
and  to  less  width  in  its  lower  x>ortions;  and  the  sand  spit  had  been 
partly  protected  by  catch-sand  fences  and  brush  and  stone  work. 

Operations  during  the  past  fiscal  year. — ^Value  of  United  States  plant, 
$5,800.  Including  $952,55  of  outstanding  liabilities,  the  expenses  of 
the  year  were  $5,327.36. 

During  the  year  dredging  has  been  continued  under  contract  with  J' 
H.  Fenner,  Jersey  City,  N.  J.,  dated  February  25, 1S91,  approved  May 
18, 1891,  and  completed  on  the  7th  of  July,  1892.  A  projec^t  lias  Imh" 
•submitted  and  approved  for  work  under  the  new  appropriations  allo^^- 
ing  all  work  to  be  done  by  hired  labor  and  the  use  of  the  Government 
plant.  A  minor  survey  has  been  stjirted  to*  serve  as  basis  for  the  com- 
ing season's  work.  Preparations  have  been  made  to  resume  active  field 
work  early  in  July. 

This  work  was  in  local  charge  of  Mr.  J.  II.  Rostock  as  assistant 
engineer. 

^York  required  to  complete  the  existing  project, — The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  channel  to  itsfiiU 
width  and  dei)th  down  to  the  deep  water  above  Long  Beach. 

Operations  contemplated  for  the  fiscal  year  ending  June  30  j  189  i. — It  id 
proi)Osed  to  apply  the  balance  of  the  funds  on  hand  to  the  completion 
of  the  channel  and  to  the  further  building  up  of  Long  Beach. 

Wareham  is  in  the  New  Bedford  collection  district.  New  Bedford  is  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  at  New  Bedford  in  the  last  calemlai 
year  was  $86,589.84.  The  nearest  lijrht  houses  are  Bird  Island  and  Wing  Neck  lights 
Tl>e  nearest  fortiftofttiou  ia  the  fort  at  CJark  Point,  New  15eaford,  Maes, 
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Money  statement 

ly  1, 1892,  balance  unexpended , $2, 278. 82 

lount  appropriated  by  act  approved  July  13,  1892 '. 7, 236. 00 

9, 514. 82 

ae  30, 1893,  amount  expended  during  fiscal  year « 4,519.07 

ly  1, 1893,  balance  unexpended 4, 995. 75 

ly  1, 1893,  outstanding  liabilities 952. 55 

ly  1, 1893,  balance  available 4,043.20 


COMMERCIAL  STATISTICS. 


Che  commerce  arrivine  and  leaving  Warebam  Harbor  by  water  during  tbe  calen- 
r  year  ending  Decemoer  31,  1892,  is  estim'ated  as  follows  (based  mainly  upon 
K>rt8  received  from  Mr.  Alden  Besse,  Warebam,  Mass.) : 


Class  of  isoods. 


ih,  oysters,  etc 

'•  stock  and  products 

getsbles  and  track 

kin  and  forage 

\MCCO 

mber  and  products 

il,  minerals,  and  products 

chinery  and  hardware 

lend  merchandise 

idries 


Total 


Exports. 


$31,000 


270,000 
109,000 


1,200 

530,000 

269,000 

45,000 


1, 255, 200 


Imports. 


$9,000 
41,000 


226,000 
6,100 

52,000 
580,000 

79.000 
232,000 

35,000 


1, 200, 100 


Totals. 


$40,000 

41,000 

270.000 

335,000 

6, 100 

53,«200 

1,110,000 

348,000 

277.000 

35.000 


2,515,000 


Tonnage. 


Tons. 

10,300 

380 

2,600 

14,300 

6 

6,100 

73,400 

5,800 

1,900 

350 


115, 100 


a^ain  over  last  year,  none  known.    Transportation  lines  establisbed  during  tbe 
»,  none. 

rhe  passage  of  vessels  tbrongb  this  waterway  is  estimated  as  follows  (each  entrance 
1  departure  together  being  counted  as  one  passage) : 


Character  or  class  of  service. 


■un,  frei/sht  and  passenger 
»§,  freight 

JVsight 

^K^ishing  boats 


Ko. 

Average 
draft. 

40 
20 

200 
200 

Feet. 
8 
12 

12 
6 

Avj'rage 
tonnage. 


Tont. 
300 
250 

250 


C  6. 


IMPROVEMENT  OF  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

,^ew  Bedford  Harbor  is  an  estuary  of  Buzzards  Bay  and  is  the  port 
the  cities  of  Few  Bedford  and  Fairhaven,  Mass.  New  Bedford  is  an 
J^portant  port  of  entry.  It  is  largely  interested  in  manufactui*es,  those 
'  cotton  predominating,  and  has  an  extensive  commerce  in  addition 
•  its  whale  fisheries.  The  population  of  New  Bedford  and  Fairhaven 
1 1888  was  about  38,000. 

The  object  of  the  improvement  is  to  provide  a  channel  18  feet  deep 
>  mean  low  water. 
]!be^9^  fm  lu^  fall  of  tbe  tide  is  about  3  feet 
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Original  condition. — ^Before  improvement  the  channel  had  a  mlmg 
depth  of  about  12^  feet  at  mean  low  water. 

As  early  as  1839  some  little  dredging  was  done  for  the  improvement 
of  the  harbor.  The  increase  of  depth  obtained,  h6wever,  was  only  2 
feet,  and  the  cUt  but  30  feet  wide.  A  survey  of  the  harbor  was  made 
in  1852,  but  a  definite  project  for  its  improvement  was  not  made  until 
1874.  The  project  provided  for  a  channel  200  feet  wide  and  15  feet 
'  deep  at  mean  low  water  from  the  deep  water  just  above  Palmer  Island 
to  the  wharves  at  New  Bedford.  This  project  was  modified  in  1877, 
increasing  the  width  of  channel  to  300  feet,  and  by  means  of  appropria- 
tions made  in  1875-^76*,  amounting  to  $20,000,  tiliis  project  was  com- 
pleted in  1877.  Since  that  time  vessels  of  larger  draft  have  been 
employed  in  the  harbor,  and  vessels  of  15  feet  draft  not  only  now  touch 
the  bottom  in  this  channel,  but  in  the  channel  below  Palmer  Island,  at 
points  not  included  in  the  former  improvement. 

At  the  adoption  of  the  present  project  the  channel  was  winding,  and 
only  about  15  feet  deep. 

Flan  of  improvement. — ^The  present  approved  project,  that  of  1887, 
provides  for  the  deepening,  widening,  and  straightening  of  the  chan- 
nel from  Buzzards  Bay  to  New  Bedford,  so  as  to  obtain  18  feet  depth 
at  low  waticr  over  200  feet  width  and  over  its  entire  length;  all  at  a 
total  cost  estimated  in  1887  at  $35,000. 

A  description  of  the  works  may  be  found  at  page  514,  Annual  Report 
of  the  Chief  of  Engineers  for  1888,  and  a  plan  of  tiie  same  in  Hoase  Ex. 
Doc.  No.  86  of  the  Fiftieth  Congress,  first  session. 

Appropriations. — ^Upon  the  present  project  appropriations  have  been 
made  as  follows:  In  1888,  910,000;  1890,  910,000;  1892,  $7,500;  total 
up  to  June  30, 1893, 927,500. 

Amount  expended  and  results  to  June  30y  1892. — ^The  total  amount  ex- 
pended on  the  present  project  (including  9213.79  outstanding  liabilities) 
up  to  June  30, 1892,  was  919,760.93,  by  which  the  straight  channel 
had  been  completed  on  its  western  side  to  15  feet  depth  with  80  feet 
width  over  its  entire  length;  and  a  slightly  crooked  channel  of  80  feet 
width  with  18  feet  depth  also  existed  over  the  same  distance,  wander* 
ing  a  little  ftom  the  projected  channel. 

Operations  during  the  past  fiscal  year. — ^Value  of  United  States  plant, 
$3,500.  Including  938.56  outstanding  liabilities,  the  expenses  of  the 
year  were  $551.50. 

During  the  year  a  project  has  been  submitted  and  approved  for 
work  under  the  new  appropriations^  and  contract  for  the  dredging  en- 
tered into  with  J.  H.  Fenner  of  Jersey  City,  N.  J.,  at  16.5  cents  per 
cubic  yard,  under  date  of  6th  February,  approved  by  the  Chief  of  En- 
gii>eers  February  25,  work  (together  with  that  at  Hyannis)  to  be  com- 
meuced  by  Ist  May  and  completed  1st  October,  1893.  The  contractor 
has  been  delayed  in  commencing  work  so  that  no  dredging  has  as  yet 
been  actually  done. 

This  work  was  in  the  local  charge  of  Mr.  Edward  Farrish,  as  assis- 
tant engineer. 

Work  required  to  complete  the  existing  project. — ^The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  remaining  half 
of  tlie  channel  200  feet  wide  and  18  feet  deep,  extending  from  the  11- 
foot  bank  to  the  vicinity  of  the  wharves  at  New  Bedford,  and  the  re- 
moval of  a  few  shoal  spots  between  the  11-foot  bank  and  tiie  Butler 
Flats,  the  southern  end  of  the  projected  channel. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1894. ^Itis 

proposed  to  apply  the  balance  on  hand  and  the  fun^Q  Mked  fOT  to  con* 
tinning  the  work  of  dredging  in  the  new  channel. 
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Bedford  Harbor  is  in  the  New  Bedford  collection  district,  which  is  in  a  port 
r.    The  amoant  of  revenne  collected  in  the  last  calender  year  was  $86,589.84. 
arest  light-houses  are  Clark  Point  Light  and  the  lights  in  New  Bedford 
The  nearest  fortification  is  fort  Clark  Pointy  Mass. 

•     Money  statement, 

1892,  balance  nnexpended... ^..        $462.86 

b  appropriated  by  act  approved  July  13, 1892 7,500.00 

7,962.86 
),  1893,  amount  expended  during  fiscal  year 726. 73 

1893,  balance  unexpended 7, 236. 18 

1893,  outstanding  liabilities $38.56 

1893,  amount  covered  by  uncompleted  contracts 5, 000. 00 

5,088.66 

1893,  balance  available 2,197.57 

mt  (estimated)  required  for  completiou  of  existing  project 7, 500. 00 

lut  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1895     7, 500. 00 
titted  in  compliance  with  requirements  of  sections  2  of  river  and 
bor  acts  of  1866  and  1S67  and  of  sundry  civil  act  of  March  3, 1893. 


t  of  proposals  opened  January  10, 1898,  at  Navport,  B.  L,  hy  Capt.  W,  H,  Bixby, 
Corps  of  Engineers,  for  dredging  in  the  harbor  at  Neto  Bedford,  Mass, 

[Quantity  required,  about  $5,000  worth  of  work.] 


Price  bid  per  cubic 
yard. 

• 

Bidders. 

On  thia 
work 
alone. 

In  con- 
nection 
with 
other 
work. 

Bemarks. 

S.  Fenner.  .Teraev  City 

OenU. 
.15 
.25 

'   CeTU*. 
.16* 

Onmhinatinn    bid    inclndea    work    at 

jah  Braiuard,  Kew  York 

HyanniB. 

ract  awarded  to  J.  H.  Fonner  at  16^  cents. 


COMMERCIAL  STATISTICS. 


commerce  arriving  and  leaving  New  Bedford  Harbor  by  water  during  the  cal- 
rear  ending  December  31,  1892,  is  estimated  as  follows  (based  mainly  upon  re- 
)ceived  from  Mr.  James  Taylor,  collector  of  customs.  New  Bedford,  Mass.) : 


Class  of  goods. 


iters,  ^o 

;k  and  prodncte 
esand  track — 
dforage.; 


id  prodocta 

res 

nd  products 

)rals,  and  products 
erchandiae 


K0  93 52 


Exports.   I   Imporls. 


$150,000 


2,000 


$220,000 

8,200 

93,100 

535,000 


15,000 

1,200 

8,416,000 


2,851,000 
20,700 
400,000 
1,600,000 
2,800,000 
1,562,000 


8,578,200     10,080,000 


Total. 


$370,000 

8,200 

93,100 

535,000 

2,000 

2,851,000 

20,700 

415,000 

-1,001.200 

11,210,000 

1,552,000 


18,668,200 


Tonnage. 


Tons. 

92,000 

70 

030 

23,000 

2 

14,200 

2,000 

30,400 

400,300 

112,000 

62,000 


727,000 
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Gain  over  last  year  about  100,000  tona,  or  $2,500,000.  Transportation  lines  estab- 
lished during  the  year,  none. 

The  passage  of  vessels  through  this  water  way  is  estimated  9s  follows  (each  en- 
trance and  departure  together  being  counted  a.  one  passage) : 


Character  or  class  of  s^Tice. 


Steam: 

Freight  and  pansenger 

Freight  mainiy 

Passenger  mainly 


Tngs 


Pleasure  boats 

Sail: 

Freight 

Fishiug  boats 

Pleasure  boats,  large 
Pleasure  boats,  small 


700 
450 
500 
A50 
250 

1,700 
500 
4I0<> 

l.OOU 


Average 
draft. 


Feet. 

Tons. 

8 

560 

17 

1,000 

8 

60 

8 

50 

13 

gno 

5 

10 

Average 
tonna^ 


C  7. 

IMPROVEMENT  OF  WESTPORT  HARBOR,  MASSACHUSETTS. 

Westport  Harbor  is  an  estuary  on  the  coast  of  Massachusetts,  lying 
between  IS'arragansett  Bay,  Rhode  Island^  and  Buzzards  Bay,  Massa- 
chusetts. The  site  of  the  work  is  on  Horse  Neck  Point  (the  north  side 
of  the  entrance  to  the  harbor). 

Original  condition. — Before  the  commencement  of  the  improvement 
the  site  of  the  present  work  was  a  point  of  sand  forming  the  north- 
ern and  eastern  boundary  of  the  entrance  to  the  harbor  and  subject  to 
erosion  by  the  sea  and  tides. 

In  1886  $1,000  was  appropriated  for  the  special  protection  of  Horse 
Neck  Point,  on  the  north  side  of  the  harbor  entrance.  This  work  was 
completed  in  1887  by  the  construction  of  a  timber  jetty  filled  with 
stone. 

At  the  adoption  of  the  jiresent  project  Horse  Neck  Point  was  still 
gradually  wearing  away  and  the  adjacent  parts  of  the  channel  and 
harbor  were  shoaling. 

Plmi  of  improvement, — The  present  approved  project,  that  of  1888, 
])rovides:  For  the  improvement  of  the  channel  from  the  Atlantic  Ocean 
up  the  west  branch  to  Adamsville,  up  the  east  branch  to  Westpoii; 
Point,  so  as  to  secure  and  maintain  a  channel  de])th  of  7  feet  at  low 
water  over  its  entire  length,  by  dredging  on  the  "  Lions  Tongue  ^  Sboal 
if  necessary;  and  for  the  protection  of  Horse  Neck  Point  (the  ea«t«rn 
headland  of  the  entrance),  so  as  to  prevent  the  erosion  of  this  point 
and  the  shoaling  of  the  adjacent  parts  of  the  channel  and  harbor;  all 
at  a  total  cost  estimated  in  1888  at  $2,000. 

A  description  of  the  work  mav  be  found  at  p.  645,  Annual  Reiwrt 
of  the  Chief  of  Engineers  for  1889. 

Appropriations. — Upon  the  present  projects  appropriations  have  been 
made  as  follows:  In  1890,  $1,000;  1892,  $1,000;  total  up  to  June  30, 
1893,  $2,000. 

Amount  expended  and  resvlts  to  June  30y  1892, — The  total  amount  ex- 
pended on  the  present  project  (including  $0.00  outstanding  liabihties) 
up  to  June  30,  1892,  was  $062.19,  by  which  the  jetty  at  Horse  Neck 
Point  has  been  rebuilt  to  150  feet  length. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$30.  Including  $287.82  outstanding  liabilities,  the  expenses  of  tbe 
year  were  $1,275.78. 

During  the^year  a  project  has  been  submitted  and  approved  for 
work  under  the  new  appropriation,  allowing  all  work  to  be  done  by 


r:' 


c 


<' 


\j 
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red  labor  and  the  nee  of  the  GoTernment  plant.  A  mioor  snivey 
18  been  made  to  serve  aB  a  basis  for  the  season's  vork.  The  dredg- 
g  (commenced  May  20,  stopped  May  31)  has  been  completed  as  far  as 
uds  would  allow,  and  6,500  cubic  yards  of  batd  sand  have  been  re- 
oved  from  1,086  feet  length  and  S3  feet  width  of  cntting  and  to  a 
iptb  of  at  least  10  feet  at  low  water,  completing  a  single  out  entirely 
ross  the  sboal  at  the  month  of  the  east  branch  of  Westport  Klver. 
This  work  was  in  the  local  charge  of  Mr.  J.  H.  Bostock  as  assistant 
gineer. 

Work  required  to  complete  the  existing  project — No  further  fleldwork  is 
nsidercd  necessary. 

Operations  contemplated  for  the  fiscal  pear  ending  June  30, 1894. — It  is 
oposed  to  apply  the  balance  on  hand  to  the  completion  of  the  project 
>ofe  described. 

Westport  Haxbor  is  in  the  collection  digtrict  of  New  Bedford,  which  is  t,  port  of 
tiy.  The  amonnt  of  revenue  collected  at  New  Bedford  during  the  last  calendar 
u  WM  $86,  &S9.  M.  The  nearest  light-hoase  is  Seaconnet  Light.  The  noaruat  for- 
iofttiou  ie  fort  at  CUrk  Point,  New  Bedford,  Mass. 

Money  statement. 

Is  1,  1893,  halftnoe  nn«ipeBded $337,81 

noun t  appropriated hy  act  approved  Jnl;  13,  1892.; ; 1,000.00 

1,337.81 
ne30, 1893,  smoiiDt  expended  during  fidoal  year 987.96 

ily  1,1893,  balance  nn expended 349.85 

ily  1, 1893,  ontatanding  liabilities 287.82 

ily  1, 1893,  balance  available 62.03 


8TATIHT1CB, 

e  arriving  and  leaving  Weslport  Harbor  by  water  dnriag  the  oalen- 
*T  rear  oiiding  December  31, 1692,  isestimHtod  ax  follows  (based  mainly  upon  reports 
owrlvBd  from  Mr.  Abraham  Mancbestifr,  AdamBville,  R.  I.); 


ClBMOfgOOd-. 

E.i-rl*. 

Importi. 

Total- 

T....,,. 

M  OOfl 

i 

do.  WW 

n™. 

•  U.WD 

1 

ia.m 

ia».a)0 

•"'"•I    *■■" 

^ 

■«iD  over  last  year,  none  known.    Transportation  lines  est-iblished  during  the 


file  pflKsage  of  vewels  thronRh  this  water 

way 

e  passage) : 

ts  follows  (each 

Chanrttr  or  rliHs  <.f  miivi«B. 

Na. 

■Y«-ge 

AvPmgi' 
tonnnse. 

r: 

^^M 

MO 

'•'"a 

TtKi. 
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C  8. 
IMPROVEMENT  OF  CANAPITSIT  CHANNEL,  MASSACHUSETTS. 

This  waterway  lies  about  20  miles  south  of  JNTew  Bedford,  runniDg 
between  the  islands  of  Cuttyhunkand  Kashawena,  and  connecting  the 
waters  of  Vineyard  Sound  and  Buzzards  Bay. 

The  object  of  the  improvement  is  to  make  this  channel  safe  for  the 
use  of  light-draft  sailboats,  and  also  esx>ecially  of  the  surf  boats  belong- 
ing to  the  life-saving  station  of  this  dangerous  locality. 

Original  condition. — Before  improvement  the  sand  shoals,  and  espe- 
cially the  numerous  bowlders,  made  this  passage  sx>ecially  dangeroas 
to  the  life-saying  station  boats  and  other  shallow-drafb  row  and  sail 
boats. 

Plan  of  improvement — ^l^e  present  approved  project,  that  of  1891,  pro- 
vides for  the  widening  and  deepening  of  the  present  channel  from  Vine- 
yard Sound  to  the  ocean  between  the  islands  of  IS'ashawena  and  Catty- 
hunk,  Massachusetts,  so  as  to  secure  a  depth  of  6  fe^  at  low  wat<^ 
with  a  least  width  of  250  feet  over  its  entire  length,  all  at  a  total  cost 
estimated  in  1891  at  $4,800. 

A  description  of  the  work  may  be  found  at  p.  645,  Annual  Report 
of  the  Chief  of  Engineers  for  1892,  and  a  plan  of  the  same  in  House 
Ex.  Doc.  No.  59,  of  the  Fifty-second  Congress,  first  session. 

Appropriations, — ^Upon  the  present  project  only  one  appropriation 
has  been  made,  that  of  1892  for  $4,800. 

Amount  expended  and  results  to  June  30^  1892. — ^Nothing  had  been 
done  prior  to  June  30, 1892,  for  want  of  funds. 

Operations  during  the  past  fiscal  year, — Value  of  United  States  plant, 
$500.  Including  $2,248.32  outstanding  liabilities,  the  expenses  of  the 
year  were  $3,787.86. 

During  the  year  a  project  has  been  submitted  and  approved  for  work 
under  the  new  appropriations,  bids  to  be  asked  for  the  dredging,  modified 
later  to  allow  of  work  by  hired  labor  and  the  use  of  the  Government 
plant,  no  bids  having  been  received  from  anyone  even  after  extended 
advertisement. 

Work  ill  the  field  wa«  commenced  on  June  3  by  the  Government 
plant  (1  dredge,  1  tug,  and  2  scows),  and  between  that  date  and  the 
29tb  about  1,165  tons  of  large  bowlders  were  broken  up  and  blasted  in 
such  way  as  to  clear  an  area  of  about  1,000  feet  length  and  300  feet 
breadth  to  about  3  feet  deptli  at  low  water,  and  also  about  1,117  cubic 
yards  of  hard  sand,  944  cubic  yards  of  cobblestone  and  gravel,  and 
1,223  cubic  yards  of  large  bowlders  were  removed  from  1,2 14  feet  length 
and  33  feet  width  of  cutting,  so  as  to  complete  a  channelway  of  at 
least  66  feet,  and  at  least  5  feet  deptli  at  low  water  entirely  through 
this  waterway  from  Buzzards  Bay  to  Vineyard  Sound.  Work  was  tem- 
porarily stopped  because  of  an  accident  to  the  dredge  bucket,  com- 
bined with  the  near  exhaustion  of  available  funds. 

This  work  has  been  in  the  local  charge  of  Mr.  J.  H.  Rostock  as  as- 
sistant engineer  and  Mr.  John  Dill  as  superintendent. 

^york  required  to  complete  the  existing  project, — ^The  work  yet  to  be 
done  is  to  deepen  the  66-feet-width  channel  by  about  1  foot  and  the 
remaining  83  to  283  feet  width  of  channel  by  about  2  feet. 

The  original  estimates  of  Maj.  Livermore  (p.  647,  Annual  Report  of 
1892)  placed  the^cost  of  this  work  at  $4,800;  but  this  estimate  was 
based  upon  the  low  water  of  the  time  of  the  examination  (a  foot  higher 
than  ordinary)  and  upon  field  reports  from  persons  not  suflaciently  ex- 
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3ed  in  making  estimates  upon  work  of  just  this  nature.  Special 
bion  during  the  early  part  of  the  past  year  having  indicated  diffi- 
n  obtaining  the  desired  results  with  the  funds  in  hand,  and  no 
ctor  being  willing  to  make  any  bid  at  all  upoij  the  work,  theexe- 
of  this  work  received  the  special  attention  of  both  the  assistant 
er  and  the  officer  in  charge.  The  nature  of  the  work  was  such 
equire  a  good  deal  of  blasting  and  such  as  to  heavily  task  a 
and  excellent  dredge,  the  materials  to  be  excavated  being 
large  bowlders  and  the  channel  entrance  being  exposed  to  ocean 
and  surf.  The  amount  of  bowlders  blasted  and  of  sand,  gravel, 
stone,  and  bowlders  already  removed  with  the  funds  already 
see  details  above)  has  already  been  in  excess  of  the  original  esti- 

work  so  far  done  is  of  great  value  to  the  service  of  the  boats  of 
e-saving  station  at  this  plaee;  bids  fair  to  be  permanent  in  its 
esults,  and  is  regarded  as  worthy  of  being  continued  up  to  the 
(6  feet)  and  width  (about  200  feet  inside  and  300  feet  outside)  of 
ginal  project.  Such  extension,  however,  wiU  cost  about  $500  for 
ixpenses,  about  $1,500  for  use  of  plant  (including  hire,  or  storage 
pair  and  cost  of  moving  to  and  from  work),  and  about  $3,000  for 
field  work;  making  a  total  of  $5,000  in  addition  to  the  small 
e  still  remaining  on  hand. 

ations  contemp^ted  for  the  fiscal  year  ending  June  30^  1894, — It  is 
ed  to  apply  the  balance  of  funds  and  future  appropriations  to 
nly  deepening  the  full-width  channel  by  the  removal  of  the  rocks 
ch  the  water  is  shoalest. 

Money  statement 

appropriated  by  act  approved  July  13,  1892 $4, 800. 00 

,  1893,  amount  expended  during  fiscal  year 1, 539. 54 

L89^,  balance  unexpended 3,260.46 

1893,  outstanding  liabilities 2,248.32 

1893,  balance  available 1,012.14 

nt  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

nt  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1895      5, 000. 00 
itted  in  compliance  with  requirements  of  sections  2  of  river  and 
^or  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


COMMERCIAL  STATISTICS. 


>mmerce  arriving  and  leaving  Cutt^hunk,  Mass.,  by  water  during  the  calen- 
r  ending  December  31, 1892,  is  estimated  as  follows  (based  mainly  upon  re- 
ceived from  Mr.  D.  P.  Bosworth,  keeper  life-saving  station,  Cutty  hunk,  Mass.) : 


Class  of  goods. 


bers,  etc 

candprodncts. 
«  ana  truck... 
Iforage 


T©8 

Dd  products 

>rals,  and  products, 
terchandise 


Exports. 


$8,100 

610 

70 


480 


200 
9,500 


Imports. 


$300 


560 
1,500 
540 
500 
350 
12,700 
200 

16,700 


Total. 


$8,100 
010 
70 
560 
1,500 
540 
500 
830 

12,700 
400 

26,200 


Tounaj^ 


Torn. 

180 

4 

3 

16 

1 

2 

40 

350 

20 

70 

7o5 
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Gain  over  last  year,  nqne  kiiowu.  Trausportatiou  lines  establialied  during  the 
year,  none. 

The  passage  of  vessels  through  this  waterway  Is  estimated  as  follows  (each  en- 
trance  and  departure  together  being  counted  as  one  passage) : 


Chai'acter  or  class  of  service. 


Steam: 

Freight  and  paRsengor 

Passenger  mainly 

Pleasure  boats 

Sail: 

Fishing  boats 

Pleasure  boats,  small . 


Kg. 

Average 
draft. 

FB0t. 

9 
9 

4 

S 
4 

144 

5 

100 

1«000 
300 

AvertfSe 
t4»uusge. 


Tom. 


Carries  mail  daily  iu  summer,  weelcly  in  winter. 


C  g. 

IMPROVEMENT  OF  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  Oounty,  Mass.,  and  empties  into  Mount 
Hope  Bay,  a  part  of  Narragansett  Bay.    It  is  about  44  miles  in  length. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
so  that  vessels  of  11  feet  draft  can  at  hig:h  water  go  up  to  the  city  of 
Taunton,  which  for  its  extensive  manufactures  requires  large  quantities 
of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy  articles.  The  rise 
and  fall  of  the  tide  before  imi)rovement  was  6J  feet  at  Dighton  and  3.4 
feet  at  Taunton. 

Ch'iginal  condition, — In  its  original  condition  the  channel  was  narrow 
and  obstructed  by  bowlders,  and  from  Berkley  Bridge  to  Tauntoa  its 
depth  was  not,  in  places,  more  than  5  feet  at  mean  high  water.  A  ves- 
sel of  30  tons  burden  was  as  large  as  could  go  up  to  Taunton. 
.  From  1870  to  1879  $63,000  was  appropriated  to  secure  a  depth  of  * 
feet  at  high  water,  up  to  the  head  of  navigation.  This  work  was  com- 
pleted in  1879  (see  p.  375  Annual  Keport  of  1880). 

At  the  adoption  of  the  present  project,  the  channel  was  limited  to  9 
feet  at  high  water  and  was  too  narrow,  and  too  much  obBtructed  by 
bowlders  for  easy  navigation  by  the  craft  making  use  of  it. 

Plan  of  improvement — The  present  approved  project,  that  of  1880, 
as  modified  in  1888,  provides  for  the  widening  and  deepening  of  the 
river  so  as  to  secure  a  channel  of  at  least  12  feet  depth  at  high  water 
with  100  feet  width  from  its  month  up  to  Berkley  Bridge  (above  Digh- 
ton); thence  12  feet  depth  with  80  feet  width  (100  feet  width  at  bends) 
up  to  Briggs  Shoal;  thence  11  feet  depth  with  80  feet  width  up  to  the 
Ship  Yard;  thence  11  feet  depth  with  GO  feet  width  up  to  Web  Bridge, 
Taunton;  all  at  a  total  cost  estimated  in  1888  at  $108,000. 

A  plan  of  the  works  may  be  found  at  p.  006,  Annual  Report  of  the 
Chief  of  P]ngineers  for  1884;  and  a  later  more  detailed  plan  in  House 
Ex.  Doc,  No.  80,  of  the  Fiftieth  Congress,  first  session;  and  further 
information  at  p.  373  of  the  Annual  Report  of  1880,  and  p.  519  of  1888. 

Aiypropriations. — Upon  the  present  project  appropriations  have heen 
made  as  follows:  1880,  $17,500;  1881,  $25,000;  1882,  $25,000;  1884, 
$20,500;  1890,  $7,000;  1892,  $7,000.  Total  up  to  June  30,  189S, 
$  108,000. 

A  mount  expended  and  results  to  June  30^  1892. — ^The  total  amouBt 
expended  on  the  present  project  (including  $4.30  outstanding  liabilities) 
up  to  June  30, 1892,  was  $100,981.28,  by  which  a  large  part  of  the  pro- 
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posed  work  had  been  done;  especijilly  at  the  placa»*  most'  coniplained 
of  by  tlie  vessels  usin^  this  river. 

Operati^ms  during  the  past  fincal  year. — Value  of  CTnited  States  plant, 
$1,000.  Including  $51.01  outstanding  liabilities,  the  expenses  of  tbe 
year  were  $7,014.95. 

During  the  psist  fiscal  year  a  project  has  beep  submitted  and  approved 
for  work  under  the  new  appropriations;  allowing  all  work  to  be  done 
by  hired  labor  and  the  use  of  the  Government  plant. 

Active  field  work  was  resumed  on  the  15th  September,  and  1,830 
cubic  yards  of  dredged  material  and  47  tons  of  bowlders  had  been 
removed  from  Briggs  Shoal,  completing  work  at  that  slioal;  325  cubic; 
yards  of  dredged  material  and  101  tons  of  bowlders  had  been  removed 
from  the  Needles,  leaving  some  further  work  of  blasting  and  hoisting, 
to  get  full  width ;  and  1 ,535  cubic  yards  of  dredgetl  material  and  about  20 
tons  of  bowlders  were  removed  from  therciich  below  Thiee  Mile  Kiver, 
completing  all  work  at  this  shoal;  415  cubic  yards  of  sand,  etc.,  were 
dredged  in  the  reach  opposite  Three  Mile  River,  leaving  some  further 
work  of  dredging  to  get  full  width;  and  045  cubic  yards  of  sand,  t»t<*., 
were  dredged  at  Burts  Turn,  completing  all  work  at  this  ])lace. 

Work  of  dredging  stopped  on  the  29th  November.     A  minor  survey 
of  the  river  has  been  since  made  from  Weir  to  Dighton  to  det<?rmine 
the  condition  of  the  past  work  and  serve  as  a  basis  for  future  opera 
tions. 

This  work  was  in  locsil  charge  of  Mr.  Edward  Parrish  as  assistant 
eDgineer. 

Work  required  to  complete  the  existing  project. — There  remain  to  com- 
plete the  existing  project  the  widening  and  deepening  of  the  channel  at 
a  few  x>oint8  and  the  removal  of  a  small  amount  of  ledge  rock.  The 
cost  of  this  work  is  estimated  at  $17,000  in  addition  to  the  funds  on 
hand  at  tbe  end  of  the  year. 

The  original  project  by  Gen.  Warren  in  1880  (see  p.  373  and  37(5, 
Annual  Beport  1880)  estimated  $94,000  for  a  channel  varying  from  11 
to  12  feet  depth  and  from  60  to  100  feet  width  (according  to  circum- 
stances) over  the  entire  river.  From  1880  to  1884,  inclusive,  the  entire 
amount,  $94,000,  was  appropriated  for  this  work;  but  without  quite 
completing  it  to  the  satisfaction  of  the  engineer  ofiicer  then  in  cliarge 
(Colonel  Elliot)  or  of  that  of  the  shipping  interests. 

Accordingly  a  new  survey  was  ordered  by  Congress  in  188<>  and  nnide 
in  1887  (see  p.  518-519,  Annual  Export  1888) ;  as  a  result  of  which 
,  ftarther  work  was  found  to  be  necessary  in  the  upper  third  of  the  river, 
between  Berkley  Bridge  and  Taunton,  the  cost  of  this  work  being  esti- 
mated by  the  engineer  ofiicer  then  in  charge  (Maj.  Li  vermore)  at  $  1 4,000, 
tibns  raising  the  original  estimates  from  $94,000  to  $108,000.    This  sur- 
vey of  1887  assumed  that  the  necessary  or  desired  widths  and  depths 
had  been  obtained  over  the  lower  half  of  the  river,  and  the  extent  of 
the  survey  was  therefore  limited  to  the  upper  half  of  the  river,  that 
above  Berkley  Bridge,  and  the  resulting  $14,000  estimates  of  1888  pro- 
vided only  for  work  to  be  done  above  Pioneer  Ito(;k  (about  h.alf  a  mile 
above  Berkley  Bridge).    The  $14,000  thus  estimated  lor,  to  be  appro- 
priated at  once  in  one  sum,  was  finally  appropriated  in  two  portions  in 
1890  and  1S92;  and  this  amount  was  in  due  time  spent  on  the  portion 
of  the  river  covered  by  the  1887  survey  and  the  1888  recommendations. 
The  y^ovkm  however,  was  of  such  ditticult  nature  and  the  biannual  ai)pro- 
Priation  so  small  that  no  contractor  was  willing  to  make  any  bid  at  all 
^pon  iU  although  such  bids  were  invited  by  advertisements  of  1890  and 
^i.    Ill  tlio  subsequent  prosecution  of  this  work  by  hired  labor  and 
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the  Govern meut  plant,  it  was  fouud,  firstly,  that  prior  labor  under  cor^, 
tract  had  not  quite  thoroughly  done  much  of  the  more  difficult  parts  c^  j 
the  underwater  work,  so  that  considerable  of  the  river  had  to  be  goi^  ^ 
over  a  second  time  by  the  United  States  force;  and,  secondly,  that  tl^^ 
work  itself  was  of  a  more  expensive  nature  than  anticipatedi  at  the  tiii^^^ 
of  the  1888  estimates.    As  a  result  therfinal  work  of  1892-^3  has  be^ 
thoroughly  done;  but  this  thoroughness  (and  the  division  of  work  in 
two  parts,  according  to  appropriations)  has  cost  about  $1.50  per  cubi 
yard,  against  the  $1  per  yard  of  the  estimates ;  and,  consequently,  to-da>^ 
another  $7,000  (in  addition  to  the  $14,000  already  spent)  is  now  needetS. 
to  complete  the  work  estimated  at  $14,000  in  1885.    Much  of  this  extTm-^ 
cost  might,  however,  have  been  avoided  had  the  $14,000  been  appropri- 
ated in  one  year,  as  expected  at  the  time  of  the  estimates,  instead  o^ 
being  so  appropriated  as  to  force  work  to  be  spread  over  three  years. 

Detailed  surveys  of  the  past  year  (1892)  show  work  as  follows  to  ba 
still  necessary  above  Pioneer  Bock,  to  complete  the  present  approveA 
(1880)  project: 

At  Blakes  Wharf  (about  1.5  mile  firom  Weir  Bridge)  a  short  length  of  chan- 
nel needs  widening  and  the  removal  of  a  few  bowlders,  at  an  estimated  cost 
of  about |l,00O 

At  Pond  Rock  Shoal  a  short  length  of  channel  needs  a  little  widening  and  the 
removal  of  a  few  bowlders,  at  an  estimated  cost  of  about 500 

Just  below  North  Dighton  Whai^  a  short  length  of  a  channel  needs  widen- 
ing and  the  removal  of  a  few  bowlders,  at  an  estimated  cost  of  about 830 

Just  below  Tliree  Mile  River  a  short  length  of  channel  needs  widening,  at 
an  estimated  cost  of  about 1,000 

At  the  Needles  a  considerable  length  of  channel  needs  widening  and  the 
removal  of  a  few  bowlders,  at  an  estimated  cost  of  about 2, 500 

Total  for  field  work 5,830 

Superintendence  and  contingencies,  20  per  cent 1,170 

Grand  total  above  Pioneer  Rock 7,000 

Eegarding  the  portion  of  the  river  below  Pioneer  Bock,  it  was  appar- 
ently assumed  in  1887  that  the  channel  of  this  portion  of  the  river  was 
then  nearly  enough  completed ;  and  so  the  new  survey  was  not  extended 
below  Berkley  Bridge,  nor  any  estimates  then  submitted  for  work  below 
Pioneer  Eock.    Portions  of  the  lower  part  of  the  river  were  resurveyed 
in  1881,  but  no  complete  surveys  of  the  portion  from  Berkley  Bridge 
down  to  Dighton  appear  to  have  been  made  since  1874 — that  is,  not 
before  the  1892  survey.    This  1892  survey  developed  the  fact  that  dur- 
ing the  past  ten  years,  while  work  has  been  under  progress  in  the 
upper  third  of  the  river,  the  middle  third  of  the  river  has  £lled  up  at  a 
few  places  and  the  channels  of  the  existing  approved  project  are  no 
longer  continuous.    This  reshoaling,  however,  is  not  of  a  nature  to 
specially  indicate  continuous  reshoaling,  being  apparently  the  result 
of  temporary  causes,  such  as  the  improvement  of  the  upper  river,  spe- 
cial overflows  or  breaks  in  the  banks,  etc.,  and  consequently  it  is 
thought  proper  that  the  shoals  should  be  again  (and  finally)  removed 
under  the  present  approved  project.    The  1892  survey  shows  the  fol- 
lowing work  as  still  necessary  below  Pioneer  Bock,  in  order  to  complete 
the  present  approved  (1880)  project: 

Just  above  Berkley  Bridge  about  1,800  feet  length  of  channel  needs  about  a 
foot  of  deepening,  at  au  estimated  cost  of  about ^2, 200 

Just  above  Church's  Wharf  about  600  feet  length  of  the  12-feet-depth  chan- 
nel needs  about  00  feet  of  widening,  at  an  estimated  cost  of  about 2  200 

Just  below  Wikamouut  about  300  feet  length  of  the  12-feet-depth  channel        ' 
needs  about  60  feet  of  widening,  at  an  estimated  cost  of  about SOO 

Just  above  Peters  Point  about  600  feet  length  of  the  12-feet-depth  channel 
needs  from  30  to  60  feet  of  widening,  at  an  estimated  cost  of  about 1,400 
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Opposite  Peters  Point  a  small  amonnt  of  ledgo  rock  (that  referred  to  in  the 
1888  report)  still  remains  to  be  taken  out,  at  an  estimated  cost  of  about. ..      $350 

Just  above  the  Dij^hton  Wharves  about  800  feet  length  of  the  12-feet-depth 
channel  needs  about  a  foot  of  deepening,  at  an  estimated  cost  of  about 1, 400 

Total  for  field  work -. 8,350 

Superintendence  and  contingencies,  20  per  cent 1, 650 

Grand  total  below  Pioneer  Rock 10,  OCq 

If  the  original  and  existing  approved  project  of  1880  for  this  river  is 
to  be  carried  to  completion  (the  changes  qf  1888  being  merely  the  ask- 
ing of  more  funds  for  special  items  of  the  most  needed  work  on  the 
upper  third  of  the  river),  it  will  be  necessary  to  change  the  existing 
estimates  ($94,000  of  1880,  raised  to  $108,000  in  1888)  by  adding  $7,C00 
for  the  completion  of  work  on  the  upper  third  of  the  river  (that 
specially  considered  in  1888)  and  adding  $10,000  for  the  completion  of 
work  on  the  middle  third  of  the  river  (part  of  the  original  and  con- 
tinued project) ;  making  the  total  cost  of  the  whole  work  $125,000, 
instead  of  $108,000  as  heretofore  reported.  This  river  is  still  regarded 
as  worthy  of  the  originally-recommended  improvement,  and  therefore 
of  having  the  work  done  even  at  the  increased  cost. 

(derations  contemplated  for  the  fiscal  year  ending  June  30^  1894. — It 
is  proposed  to  apply  the  balance  on  liand  to  the  completion  of  the 
existing  project  for  the  improvement  of  the  river. 

Tannton  River  is  in  the  Fall  River  collection  district.  Fall  River  is  the  nearest 
port  of  entry.  The  amount  of  revenue  coUected  at  Fall  River  in  the  last  calendar 
year  was  $217,256.77.  The  nearest  lieht-house  is  the  Borden  Flat  light-house.  The 
nearest  fortification  is  Fort  Adams^  Newport  Harbor,  Rhode  Island. 

Money  statement 

Jnly  1, 1892,  balance  unexpended $23.02 

Amount  appropriated  by  act  approved  July  13, 1892 7, 000. 00 

7, 023. 02 
June  30, 1893,  amount  expended  during  fiscal  year 6, 968. 24 

Jnly  1, 1893,  balance  unexpended 54.78 

July  1, 1893,  outstanding  liabilities 51. 01 

Jnly  1, 1893,  balance  available 3.77 


'Amount  (estimated)  re<|nired  for  completion  of  existing  project 17, 000. 00 

Amount  that  can  be  jprohtably  expended  in  fiscal  year  ending  J  une  30, 1895    17, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893. 


report  ov  mb.  edward  parrish,  assistant  engineer. 

United  States  Engineer  Office, 

Netcpartf  R,  /.,  May  i,  189S, 

Sir:  I  have  the  honor  to  submit  the  following  report  of  operations  on  Taunton 
River,  Massachnsetts,  during  the  fiscal  year  ending  June  30,  1893. 

The  general  project  of  1880  for  the  improvement  of  this  river  to  certain  widths  and 
depths,  at  an  estimated  cost  of  $94,000,  was  supplemented  in  1887  by  a  special  sur- 
vey and  report  upon  the  amount  of  work  still  to  be  done.  (See  Annual  Report  of 
Chief  of  Engineers  for  1888,  p.  517.) 

Ir  this  1S87  report,  it  was  stated  that  some  further  widening  of  the  channel  was 
needed  at  the  fbfiowing  points  above  Berkley  Bridge : 

^^m  a  point  jiflt  below  "  Pioneer  Rock"  up  the  river  to  the  mouth  of  Three  Mile 
Biver;  at^'Bnrts  Turn;''  at  ''Pond  Bocks  Shoal/'  and  for  a  short  distance  below 
the  bridge  Bt  Weir. 
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In  addition  to  this,  the  removal  of  a  small  amount  of  ledee  rook  was  oontomplated 
below  Peter  Point  near  the  lower  end  of  the  improved  portion  of  tlie  river. 

The  work  at  the  above  points  was  estimated  to  cost  over  fl4/XX)^  making  the  total 
cost  of  the  improvement,  to  date,  $108,000. 

The  river  and  harbor  act  of  July  23, 1802,  appropriated  $7,000  to  the  completion 
of  the  project. 

Early  in  August,  1892,  the  preparation  of  the  Qovemment  pUmt  fbr  work  was  com- 
menced, and  the  necessary  annual  r^airs  were  made  to  ine  dredge  Bkode  laHand, 
dump  scows,  water  boat,  and  launch  Gem,  Wa/rrtm. 

On  September  15,  the  dredge  was  placed  in  position  on  Bri|S8  Shoal  where  the 
last  work  had  previously  terminated,  and  the  widening  and  %0pening  wherever 
needed  was  carried  up  the  river  at  the  following  places: 

Between  Briggs  Shoal  and  the  ''  Needles  "  1,£90  cnbio  yards  of  sand,  gravel,  elay, 
cobblestones  and  small  bowlders  and  47  tons  of  large  bowlders  were  removed, 
completing  the  channel  from  the  "  Needles''  to  and  through  ''Briggs  Shoal "  to  its 
fhll  width  of  80  feet,  and  depth  of  11  feet,  at  mean  high  water. 

In  the  Needles  325  cubic  yards  of  hard  clay,  oobUeetones,  and  small  bowldwi, 
and  100.5  tons  of  large  bowlders  were  removed  firom. parts  of  three  outSy  20  feet  wide^ 
aggregating  800  feet  in  length.  The  dredging  here  was  very  diiBonlt,  not  only  by 
reason  of  the  exceedingly  hard  character  of  the  bottom,  bnt  ftom  the  fact  that  in 
many  places  less  than  1  foot  needed  to  be  removed  to  secure  the  required  depth. 

Probably  the  most  effective  work  in  the  Needles  and  also  through  Brims  Shoal 
was  the  removal  of  a  few  lar^e  bowlders  on  which  vessels  fteqnentjy  struck.  This 
was  accomplished  by  the  United  States  lighter  yroeman,  whicn  on  the  26th  of  Oc- 
tober was  placed  on  the  work,  equipped  with  a  diver  and  outfit  for  blaating  and 
removing  from  the  channel  bowlders  which  had  proved  too  large  for  the  dnoge  to 
handle. 

The  channel  through  the  ''Needles"  has  now  a  minimum  width  of  70  feet|  with  a 
depth  of  11  feet  at  mean  high  water,  and  this  minimum  is  for  only  a  short  aittanee 
near  the  upper  end. 

Between  the  upper  end  of  the  Needles  and  the  Point,  Just  below  Three  Kile  River, 
1,535  cubic  yards  of  sand,  gravel,  day,  and  small  bowlders  and  20  tona  of  laige 
bowlders  were  removed,  completing  this  portion  of  the  channel  to  its  fiill  width  of 
80  feet  and  depth  of  11  teet. 

Opposite  to  and  j  ust  below  the  mouth  of  Three  Mile  Biver  415  oubio  yarda  of  a  clayey 
quicksand  were  removed.  Progress  in  this  material  was  slow,  from  the  diffieulty  of 
keeping  the  very  tine  sand  from  running  out  of  the  scows,  and  from  the  firm  grip 
with  wnich  it  held  the  spuds  of  the  dredge,  interfering  greatly  with  her  movements^ 

Before  completing  the  work  in  this  portion  of  the  river  it  became  apparent  that 
the  funds  would  not  be  sufficient  to  complete  all  the  contemplated  work,  and  so  the 
dredge  was  then  moved  frc»m  the  moutn  of  Three  Mile  Biver  and  sot  to  work  at 
"  Hurts  Turn,''  a  point  where  the  channel  had  narrowed  to  such  an  extent  as  to  make 
it  di  fficult  for  tows  to  pass.  At  this  point  945  cubic  yards  of  sand  were  removed,  and 
the  channel,  100  feet  wide  and  11  feet  deep  at  mean  high  water,  was  completed. 

Work  was  siiRpeiuled  November  29,  1892,  leaving  only  sufficient  fiinds  for  the  lay- 
ing up  of  the  plant  for  the  winter. 

Of  the  proposed  work  the  followiug  remains  incomplete: 

A  slight  widening  of  the  channel  at  Pond  Rocks  Shoal  by  the  removal  of  a  few 
bowlders  and  perha}>H  a  small  amount  of  dredging. 

The  completion  of  the  dredging  just  below  Three  Mile  River. 

Tlie  comph^tion  of  the  work  in  the  Needles. and  the  removal  of  a  small  amount  of 
ledge  rock  just  below  Peter  Point. 

The  amonnt  of  material  to  be  removed  from  these  localities  is  small,  and  they  are 
from  three-quarters  of  a  mile  to  2  miles  apart,  so  that  the  following  estimtite  •  *  • 
of  completing  the  work  is  based  on  the  time  *  *  *  of  a  suitable  dredging 
plant,  including  dredges,  scows,  and  tugboat,  *  •  *  and  of  an  outfit  consist- 
ing of  vessel  equipped  with  suitable  diving,  drilling,  blasting,  and  hoisting  appli- 
ances.   •     *    * 

At  Pond  Rocks  Shoal. — Three  days'  drilling,  blasting,  etc. ;  two  days'  dredging. 

Near  the  mouth  of  Three  Mile  River. — Eight  days'  dreclging. 

In  the  Xeedlea.— Fifteen  days'  dredging;  fifteen  days'  drilling,  blasting,  eto. 

Ledge  beloio  Peter  Point. — Six  days'  drilling  and  blasting. 

Sundries. — Six  days  going  to  and  leaving  the  work  of  both  the  dredging  and  rock 
plant,  superintondence,  ana  office  expenses. 

Nearly  all  the  work  in  Tannton  River  is  very  hard  in  character,  and  aa  no  bids 
could  be  obtained  for  the  work  after  the  usual  advertisement  under  the  appropria- 
tion for  1890  it  became  necessary  to  do  it  with  Government  plant,  which  necessitated 
considerable  outlay  in  preparation  for  this  special  work;  and  as  the  total  amount  of 
$14,000  asked  for  under  the  last  special  report  was  appropriated  in  two  aunus  of  $7  000 
each,  it  further  required  the  preparation,  annual  repairing,  and  the  laying  np  of  tho 
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C  10. 
IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

• 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  Eiver,  an  arm  of 
Providence  River,  extends  from  Providence  to  Pawtucket,  a  city  which 
in  1885  had  a  i>opulation  of  about  23,000  and  extensive  manufactures, 
dex>ending  largely  on  water  transportation.  The  mean  rise  and  fall  of 
the  tide  is  about  5  feet. 

Original  condition. — Before  improvement  the  channel  in  the  river 
was  narrow  and  had  a  ruling  depth  of  about  6  feet  at  mean  low  water. 

Between  1867  and  1882  $52,000  was  appropriated  to  dredge  the  chan- 
nel to  75  feet  width  and  7  feet  depth  at  low  water.  This  work  was  com- 
pleted in  1876. 

At  the  adoption  of  the  present  project  the  channel  was  narrow  and 
only  about  7  feet  deep. 

Plan  of  improvement — The  present  approved  project,  that  of  1883, 
provides  for  the  deepening  of  the  river  so  as  to  secure  a  channel  of  at 
least  12  feet  depth  at  low  water,  with  100  feet  width  fipom  its  mouth  at 
Providence  up  to  opposite  Grant  &  Co.'s  wharf,  at  Pawtucket,  and 
thence  12  feet  depth  with  40  feet  width  through  a  stone  ledge  for  a  short 
distance  towards  Pawtucket  Bridge;  all  at  a  total  cost  estimated  in 
1883  at  $382,500. 

A  plan  of  the  works  may  be  found  at  page  608,  Annual  Eeport  of  the 
Chief  of  Engineers  for  1884. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1884,  $50,000;  1886,  $30,000;  1888,  $35,000;  1890, 
$30,000;  1892,  $35,000.    Total  up  to  June  30, 1893,  $180,000. 

Amount  expended  and  results  to  June  30,  1892. — ^The  total  amonnt 
expended  on  the  present  project  (including  $482.20  outstanding  liabili- 
ties) up  to  June  30, 1892,  was  $144,777.32,  by  which  the  shoaJest  places 
had  been  improved  and  about  nine-tenths  of  the  needed  work  done, 
securing  a  channel  of  about  12  feet  depth  with  from  40  to  100  feet  width 
(the  greater  portion  being  100  feet  wide)  up  to  above  the  lower  wharves 
of  the  city  of  Pawtucket. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$15,000.  Including  $28.34  outstanding  liabilities,  the  expenses  of  the 
year  were  $802.79. 

During  the  year:  A  project  has  been  submitted  and  approved  for 
work  under  the  new  appropriation;  and  contract  for  dredging  entered 
into  with  R.  G.  Packard  of  New  York  City,  at  43  cents  per  cubic  yard, 
under  date  of  February  14,  approved  by  the  Chief  of  Engineers  Feb- 
ruary 25;  work  (together  with  that  of  Providence  River  (Narragansett 
Bay)  and  Green  Jacket  Shoal,  Rhode  Island,)  to  be  commenced  first  of 
May  1893,  and  to  be  completed  the  first  of  April,  1894.  A  minor  sur- 
vey has  been  made  to  serve  as  basis  for  the  coming  season's  work.  No 
dredging  has  yet  been  actually  commenced,  the  contractor  using  his 
plant  and  force  first  on  the  other  parts  of  his  contract. 

This  work  was  in  the  local  charge  of  Mr.  Eaward  Parrish,  as  assist- 
ant engineer. 

Work  required  to  complete  the  existing  project. — The  work  yet  to  be 
done  is  to  excavate  the  channel  to  its  full  width  of  100  feet  from  Bass 
Rock  to  Dunnell's  Wharf,  and  from  the  Gas  Company's  Wharf  to  Grant 
&  Co.'s  Wharf  and  to  deepen  the  channel  through  the  ledge  to  the 
same  depth  with  a  width  of  40  feet. 

Operations  contemplated  for  the  fiscal  year  ending  JuneSO^  1894.— Itis 
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proposed  to  apply  the  balance  of  the  funds  on  hand  and  the  appropria- 
tion asked  for  to  extending  the  channel  toward  Pawtucket  by  dredging, 
and  to  commencing  work  on  the  ledge. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  nearest 
port  of  entij.  The  amount  of  revenue  collected  at  Providence  in  the  last  calendar 
year  was  $3o5,8S7.01.  The  nearest  lighthouse  is  Sassafras  Point  Light.  The  nearest 
fortifications  are  Fort  Adams,  Newport,  B.  I.,  and  the  fort  on  Dutch  Island,  Rhode 
Island. 

Money  statement 

July  1, 1892, halance  unexpended $704.88 

Amount  appropriated  by  act  approved  July  13, 1892 35, 000. 00 

35, 704. 88 
June  30, 1893,  amount  expended  during  fiscal  year 1, 256. 65 

July  1, 1893,  balance  unexpended 34, 448. 23 

July  1,1893,  outstanding  liabilities $28.34 

July  1,  1883|  amount  covered  by  uncompleted  contracts 13, 860. 00 

13,888.34 

July  1, 1893,  balance  available 20,559.89 

(Amount  (estimated)  required  for  completion  of  existing  project 202, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1895  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahrtrad  ofproposaU  opened  January  9, 189S,  at  Newport,  R.  I.fhy  Capi,  W,  H.  Bixhy, 
Carps  of  Engineers,  for  dredging  in  the  river  at  Pawtucket,  B,  J. 

[Quantity  required,  about  $14,000  worth  of  work.] 


Bidden. 

Price  bid  per  cubic 
yard. 

Ko. 

On  this 
work 
alone. 

In  con- 
nection 
with 
other 
work. 

Bemarka. 

1 

■R.  G  Packard  New  York.  N.  T  .... 

CenU. 

Centt, 
42 

Combination    bids   include   work   at 

2 

Eiyah  Brainard,  New  York,  N.  Y  . . 

46 

Providence  and  Green  Jacket  Shoal. 

Contract  awarded  to  B.  G.  Packard. 


COMMERCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Pawtucket  River  by  water  during  the  calen- 
dar year  ending  December  31,  1892,  is  estimated  as  follows  (based  mainly  upon  re- 
ports received  nrom  Mr.  George  £.  Kewell,  Pawtucket,  B.  I.) : 

Class  of  goods. 


Cotton  and  prodncts 

Fertlluen 

I<amber  and  prodncta  ----- 

Coal,  minerals,  and  producU ^ 

Total 

—I — I— ^ .^^^^—i ^— ^»^i— 


Exports. 

Imports. 

Totals. 

$125,000 

22,500 

185,000 

70,000 

$125,000 

00,000 

333,000 

1, 166, 000 

$37,500 

148,000 

1,096,000 

402.500 

1,281,500 

1,684,000 

Tont. 

620 

1,600 

16,700 

221,000 

249,000 
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Gain  over  last  year,  none  known.  Transportation  lines  established  during  the 
year,  none. 

The  passage  of  yessels  through  this  waterway  is  estimated  as  fallows  (each  en- 
trance and  departure  together  being  counted  as  one  passage) : 

Bteam: 

Freight  mainly 640 

Passenger  mainly 300 

Tugs 500 

Pleasure  boats 800 

Barges : 

Freight 480 

Sail: 

Freight 160 

Pleasnre  boats,  small 800 


C  zz. 

IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY,  RHODE 

ISLAND. 

Providence  Biver  is  an  estuary  of  Narragansett  Bay.  The  object  of 
its  improvement  is  to  furnish  a  wide  and  deep  channel  for  European 
and  coastwise  commerce  from  the  ocean  to  Providence,  a  city  which 
bad  in  1885  about  125,000  inhabitants,  largely  engaged  in  manufac- 
tures, and  which  is  also  a  port  of  entry  for  an  extensive  region  of  coun- 
try, to  which  it  is  connected  by  railroads.  The  mean  rise  and  fall  of 
the  tide  is  4.7  feet 

Original  condition. — ^Before  the  improvement  of  the  river  was  com- 
menced, in  1853,  many  shoals  obstructed  navigation;  and  at  one  point 
in  the  channel,  a  place  called  The  Crook,  the  available  low- water  depth 
was  but  4^  feet. 

Between  1852  and  1873,  $56,500  was  appropriated  to  secure  depths 
of  first  9  and  and  then  12  feet  at  low  water.  This  work  was  finished 
in  1873. 

At  the  adoption  of  the  present  project  the  channel  was  limited  to 
12  feet  depth,  and  the  aochorage  areas  were  much  too  small  and  shal- 
low for  the  craft  seeking  them. 

Flan  of  improvement, — The  present  approved  project,  that  of  1878,  as 
modified  in  1882,  provides  for  the  deepening  of  the  river  and  the  deep- 
ening and  widening  of  its  anchorage  basins,  so  as  to  secure  a  channel 
of  at  least  25  feet  depth  at  low  water  with  300  feet  width  from  the  deep 
water  of  Narragansett  Bay  up  to  Providence,  E.  I.,  and  so  as  to  secure 
anchorage  basins  of  20  feet  depth  with  GOO  feet  width,  18  feet  depth 
with  725  feet  width,  12  feet  depth  with  940  feet  width,  and  6  feet  depth 
with  1,060  feet  width  from  Fox  to  Field  Point;  all  at  a  total  cost  esti- 
mated in  1882  at  $675,000. 

A  plan  of  the  works  may  be  found  at  page  622,  Annual  Report  of 
the  Chief  of  Engineers  for  1884,  and  fiirtlier  special  information  at 
page  235  of  1878  and  557  of  1882. 

The  25-foot  channel  has  been  laid  out  in  straight  reaches  (with 
enlargements  at  the  angles),  with  a  view  to  their  being  lighted  later  by 
range  or  leading  lights,  such  as  are  used  in  similar  cases  in  Chesapeake 
Bay,  Delaware  lliver,  and  other  localities,  if  it  should  be  found  neces- 
sary. 
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Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  foUows:  1878,  $50,000;  1879,  $60,000;  1880,  $60,000;  1881, 
$60,000;  1882,  $125,000;  1884,  $85,000;  1886,  $30,000;  1888,  $40,000; 
1890,  $50,000;  1892,  $50,000.    Total  up  to  June  30,  1893,  $610,000. 

AmoMnt  expended  and  results  to  June  30, 1893. — The  total  amount  ex- 
l)ended  on  the  present  project  (including  $29.95  outstanding  liabilities) 
up  to  June  30, 1892,  was  $559,950.45,  by  which  all  the  25-feet-depth 
channels,  most  of  the  20-feetdepth  anchorages,  and  a  part  of  the  18- 
feet-clepth  anchorages  had  been  dredged,  this  being  about  five-sixths 
of  all  the  proposed  work. 

Operations  during  the  past  fiscal  year. — Value  of  United  States  plant, 
$25,600.  Including  $6,433.64  outstanding  liabilities  tiie  expenses  of 
the  year  were  $10,581.47. 

During  the  year  a  project  has  been  submitted  and  approved  for 
work  under  the  new  appropriations,  and  contract  for  dredging  entered 
into  with  B.  G.  Packard,  of  New  York  City,  at  11.5  cents  per  cubic 
yard,  under  date  of  February  14,  approved  by  the  Chief  of  Engineers 
February  25;  work  (together  with  that  of  Pawtucket  River  and  Green 
Jacket  Shoal,  R.  I.),  to  be  commenced  May  1, 1893,  and  to  be  com- 
pleted April  1, 1894.  Actual  dredging  was  commenced  on  the  8th 
of  May,  since  which  time  75,489  cubic  yards  of 'Inud  have  been  exca- 
vated from  5,087  feet  length  and  50  feet  width  of  cutting,  very  nearly 
completing  the  anchorage^  area  on  the  west  side  of  the  river  above  Sas- 
safras Point. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish  as 
assistant  engineer. 

Work  required  to  complete  the  eocisting  project. — There  is  required  for 
the  completion  of  the  existing  project  the  remainder  of  the  excavation 
of  the  anchorage  basin  between  the  head  of  Sassafras  Point  Reach  and 
Field  Point,  and  removal  of  a  few  shoaled  portions  of  the  25-feet-depth 
channel. 

Operations  contemplated  for  the  fiscal  year  ending  June  30^  1894. — It  is 
proposed  to  apply  the  balance  of  the  funds  on  hand  and  the  appropria- 
tion asked  for  to  completing  the  excavation  of  the  anchorage  area. 

Providence  River  is  in  the  coUection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenue  collected  at  Providence  in  the  last  calendar  year 
was  $385,887.01.  The  nearest  light-honses  are  the  six  light-houses  in  Providence 
River.    The  nearest  fortifications  are  fort  on  Dutcli  Island  and  Fort  Adams^  R.  I. 

Money  statement. 

July  1, 1892,  halance  unexpen  ded $79. 50 

Amount  appropriated,  hy  act  approved  July  13, 1802 50, 000. 00 

50, 079. 50 
June  30, 1893,  amount  expended  during  fiscal  year , 4, 177. 78 

July  1 ,  1893,  halance  unexpended 45, 901. 72 

July  1, 1893,  outstanding  liahilities $6,433.64 

July  L 1893,  amount  covered  hy  uncompleted  contracts 31, 318. 76 

37, 752. 40 

July  1, 1893,  balance  availahle - 8,149.32 

(Amount  (estimated)  required  for  completion  of  existiuj^  project 65, 000. 00 
Amount  that  can  he  profitahly  expended  in  fiscal  year  ending  June  30, 1895    65, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3^  1893, 
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Ahsiraoi  ofproposaU  opened  January  9, 1895,  a%'  Newport,  B.  L,  hy  Copt,  W,  H.  Bixbjf, 

Corps  of  EnffineefB,  for  dredging  in  the  river  ai  Providence, 

■  [Quantity  required:  Ahont  |40,000  worth  of  work.] 


Bidden. 

Price  bid  per  cubic 
yard. 

No. 

On  this 
work 
alone. 

In  con- 
nection 
with 
other 
work. 

• 

Rwnarka,* 

1 

R.  G.  Packard.  New  York 

OfntM. 

OenU, 

12? 
12J 

Combination  bids  inclnde  work  it 

2 

W.  H.  Beard  Dredging  Co.,  Kew 

York. 
Charles  and  Henry  Da  Bo!s,  New 

York. 
Morris  A  Cnmming  Dredge  Co., 

New  York. 

Green  Jacket  Shoal  and  Pawtueket 

8 

A 

12J 

Contract  awarded  to  R.  G.  Packard. 


COlDfXBCIAL  STATISTICS. 


The  commerce  arriving  and  leaving  Providence  River  by  water  during  the  calendar 
year  ending  December  31, 1898,  is  estimated  as  follows  (based  mainly  upon  reports 
received  from  Mr.  F.  P.  Little,  secretary  of  the  Board  of  Trade,  Providence,  R.  I.): 


Class  of  goods. 


Lumber  and  products 

Coal,  minerals  and  products 
Machinery  and  hardware . . . 
General  merchandise 


1222,500 

3,600 

100 

18.700,000 


Tmu. 

8LM 

87« 

1 

1,118,  ON 


Total 


13,928,000 


1,390,011 


Gain  over  last  year :  None  reported.  Transportation  lines  established  during  tbe 
year :  None  reported. 

Tho  above  commerce  is  that  merely  of  foreign  imports :  tbe  foreign  exports  tod 
coastwise  imports  and  exports  not  being  at  present  recorded  by  either  collector  or 
board  of  trade. 

Tho  passage  of  vessels  through  this  water  way  is  estimated  as  follows  (each 
entrance  and  departure  together,  being  counted  as  one  passage) : 


Character  or  class  of  service 


Steam,  freipclit,  and  panseuger. 
Sail,  freight 


Na 

Average 
drafC 

2,000 
3,000 

Feet. 
18 
15 

JLvtnft 
toansge. 

431 

150 


C    12. 

REMOVAL    OF    GREEN    JACKET    SHOAL,  PROVIDENCE    RIVEB,   RHODE 

ISLAND. 


Green  Jacket  Slioal  is  that  part  of  Providence  River  which  lies  oflT 
the  wharves  on  the  south  front  of  the  city,  being  an  important  part  of 
the  liarbor  for  anchorage  purposes. 

Original  condition, — Tbat  part  of  the  harbor  in  which  the  shoal  is 


(  . 
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ated  is  about  2,000  feet  long  by  from  600  to  1,200  feet  wide;  and  of 
B  area  the  shoal  occupied  about  30  acres,  that  part  of  it  which  was 
iluded  between  the  16-foot  curves  measuring  about  18  acres.  There 
re  channels  on  either  side  of  the  shoal  between  it  and  the  harbor 
es,  having  at  mean  low  water  a  width  of  300  feet  and  a  depth  of  20 
it  on  the  north  side,  and  a  width  varying  from  50  to  100  feet  and  a 
pth  of  about  16  feet  on  the  south  side.  The  water  on  the  summit  of 
3  shoal  was  only  1  foot  deep. 

Plan  of  improvement — ^The  present  approved  project,  that  of  1885, 
>vides  for  the  removal  to  25  feet  depth  at  low  water  of  a  middle- 
)und  shoal  of  about  30  acres  area  in  Providence  Eiver  opposite  the 
y,  the  portion  to  be  removed  to  be  at  least  200  feet  distant  from  the 
rbor  lines  of  the  city;  all  at  a  total  cost  estimated  in  1885  at 
12,346. 

A  plan  of  the  works  may  be  found  at  page  598,  Annual  Eeport  of 
3  Chief  of  Engineers  for  1885. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
fcde  as  foUows:  1886,  $26,250;  1888,  $28,000;  1890,  $25,000;  1892, 
0,000.     Total  up  to  June  30, 1893,  $89,250. 

Amount  expended  and  results  to  June  30^  1892, — The  total  amount 
pended  on  the  present  project  (including  $5.90  outstanding  liabili- 
6)  up  to  June  30, 1892,  was  $79,237.82,  by  which  18  acres  (out  of  the 
ginal  30)  had  been  removed  to  a  depth  of  25  feet  at  mean  low  water, 
►ng  the  northern  and  western  sides  of  the  shoal,  making  an  impor- 
it  addition  to  the  anchorage  facilities  of  the  harbor. 
Operations  during  the  past  fiscal  year. — Value  of  Tlnited  States  plant, 
,500.  Including  $20.40  of  outstanding  liabilities,  the  expenses  of  the 
ar  were  $356.95. 

During  the  year  a  project  has  been  submitted  and  approved  for 
►rk  under  the  new  appropriation,  and  contract  for  dredging  was 
tered  into  with  R.  G.  Packard,  of  New  York  City,  at  11.5  cents  per 
bic  yard,  under  date  of  February  14,  approved  by  the  Chief  of  Bugl- 
ers February  26;  work  (together  with  that  of  Pawtucket  and  Provi- 
nce rivers,  Rhode  Island)  to  be  commenced  May  1, 1893,  and  to  be 
mpleted  April  1, 1894.  No  dredging  has  yet  been  actually  com- 
^nced,  the  contractor  using  bis  plant  and  force  first  on  the  other 
rts  of  his  contract. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish,  as 
sistant  engineer. 

Work  required  to  complete  the  eocisting  project. — ^The  work  required  to 
mpleto  the  existing  project  is  the  excavation  of  the  eastern  end  of 
e  shoal  to  a  depth  of  25  feet. 

Operations  contemplated  for  the  fiscal  year  ending  JuTte  30y  1894. — It 
proposed  to  apply  the  balance  on  hand  and  the  funds  asked  for  to 
ntinuing  the  removal  of  the  shoal  according  to  the  general  project. 

Sreen  Jacket  Shoal  is  in  the  collection  district  of  Providence,  \vhich  is  a  port  of 
$rj.  'ihe  amount  of  revenue  coUected  at  Providence  during  the  last  calendar 
ir  wa«  $385,887.01.  The  nearest  light-houses  are  the  six  light-houses  in  Provi- 
ice  Biver.  The  nearest  fortifications  are  Fort  Adams,  R.  I.,  and  the  fort  on 
tch  Island,  Rhode  Island. 

Money  statement. 

ly  1, 1892,  balance  unexpended $18.08 

lonnt  appropriated  by  act  approved  July  13,  1892 10, 000. 00 

10, 018. 08 
16  30, 1893,  amount  expended  during  fiscal  year 342.45 

y  1, 1893,  balance  onexpended 9,675.63 
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July  1,  1893,  outstanding  liabilities $20. 40 

July  1,  1893,  amount  covered  by  uncompleted  contracts 7, 500. 00 

$7,520.^ 

July  1, 1893,  balance  available 2,155.23 

r  Amount  (estimated)  required  for  completion  of  existing  project 23, 096. 00 

I  Amount  that  can  be  profitably  expended  in  iiscal  year  ending  June  30,1895    23, 096.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahstract  of  proposals  opened  January  9, 1898,  at  Newport,  B.  L,  hv  Capt,  W.  ff,  Bkhy, 
Corps  of  Engineers,  for  dredging  at  Green  Jacket  Shoal  in  the  harbor  at  Providmeef 
E.I. 

[Qaantity  repaired :  Aboat  $7,500  worth  of  work.] 


No. 


1 
2 
8 


Bidders. 


B.  O.Packard. New  York 

W.  H.  Beard  Dredsfne  Co.,  NewTork 
Chae.  and  Henry  Du  Bois,  New  York 


Prioe  bid 
per  oabio 

yard  in 
connection 
with  other 

work. 


Cents. 

I 


Bemorks. 


Combination  bids  include  work  tk 
I^vidence  Kiver  and  FawtneM 
River. 


Contract  awarded  to  R.  G.  Packard. 


C  13. 

IMPROVEMENT  OF  GREENWICH  BAY,  RHODE  ISLAND. 

Greenwich  Bay  is  an  arm  of  Narragansett  Bay,  located  in  the  town» 
of  Warwick  and  East  Greenwich,  E.  I.  It  has  a  length  of  about  ^ 
miles  and  an  average  width  of  IJ  miles. 

Original  condition. — The  channel  leading  to  the  town  of  East  Green- 
wich was  deep  enough  for  the  demands  of  commerce,  but  its  entrance 
was  so  narrow  and  crooked  as  to  render  navigation  difBicult. 

Plan  of  improvement. — The  present  approved  project,  that  of  1888, 
provides  for  the  straightening  and  deepening  of  the  channel  fron^ 
Narragansett  Bay  up  to  the  town  of  East  Greenwich,  so  as  to  secure 
a  channel  depth  of  10  feet  across  the  bar  extending  out  from  Long 
Point;  all  at  a  total  cost  estimated  in  1888  at  $2,000. 

A  description  of  the  works  may  be  found  at  p.  650,  Annual  Be* 
port  of  the  Chief  of  Engineers  for  1889. 

Appropriations. — Upoji  the  present  project  appropriations  have  been 
made  as  follows:  1890,  $2,000.    Total  up  to  June  30, 1892,  $2,000. 

Amount  expended  and  results  to  June  30 j  1892. — The  total  amount 
expended  on  the  present  project  (including  $0.32  outstanding  liabili 
ties)  up  to  June  30,  1892,  was  $2,000,  by  which  the  obstructions  had 
been  fairly  well  removed,  all  dredging  having  been  completed  in  May, 
1891,  leaving  a  channel  of  10  feet  depth  with  210  feet  width  and  500 
feet  length  opposite  Long  Point,  where  the  channel  has  previously  been 
most  narrow  and  crooked. 

Operations  dtiring  the  past  fiscal  year . — Value  of  United  States  plant, 
$0.00.  Including  its  outstanding  liabilities,  the  expenses  of  the  year 
were  $0.00,  work  being  confined  to  minor  office  duties. 
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OperaMon8  contemplated  for  the  fiscal  year  ending  June  30 j  1894. — ^The 
project  being  completed,  no  work  is  anticipated  for  the  coming  year. 

Greenwich  Bay  is  in  the  collection  district  of  Providence,  which  is  a  port  of  entry. 
The  amount  of  revenue  coUected  at  Providence  during  the  last  calendar  year  was 
$385,887.01.  The  nearest  fortification  is  the  fort  on  Dutch  Island,  Rhode  Island. 
The  nearest  light-house  is  Warwick  Light. 

Money  statement' 


July  1,  1892,  balance  unexpended , 

June  30,  1893^  amount  expended  during  fiscal  year. 


$0.32 
•.32 


COlfMERCIAL  STATISTICS. 


The  commerce  arriying  and  leaviiig  Greenwich  Bay  by  water  during  the  calendar 
year  ending  December  31,  1892,  is  estimated  as  follows  (based  mainly  upon  reports 
received  from  Mr.  Joseph  Dews,  East  Greenwich,  R.  I.) : 


ClaBB  of  goods. 


Lumber  and  prodncts 

Goal,  minerals,  and  products 

Total 


Tonnage. 


Tont. 
3,800 
15,000 

18,800 


Gain  over  last  year,  none  known;  transportation  lines  established  during  the 
year,  none. 

The  passage  of  vessels  through  fthis  waterway  is  estimated  as  follows  (each 
entrance  and  departure  together  Doing  counted  as  one  passage) : 


Character  or  class  of  service. 


Salt: 


Freight 

Fisnuig  boats 


No. 


100 
600 


Average 
draft. 


Feet. 


12 


Average 
tonnage. 


Ton». 
400 


C  14. 

IMPROVEMENT    OF    COVE    AND    WATERWAY   NEAR   COASTER   HARBOR 

ISLAND,  RHODE  ISLAND. 

Thi6  cove  is  situated  in  the  northwestern  part  of  the  city  of  Newport, 
B.  I.,  near  the  southeastern  extremity  of  Coaster  Harbor  Island,  which 
is  occupied  by  the  U.  S.  Navy  as  a  training  station. 

Original  condition. — ^A  causeway  connecting  Coaster  Harbor  Island 
with  Ehode  Island  forms  the  northern  boundary  of  the  cove  and  sep- 
arates it  firom  the  waterway  above.  This  causeway,  having  but  one 
small  opening,  had  checked  the  flow  of  water  around  the  island  and 
caused  deposits,  so  as  to  cause  unhealthy  and  disagreeable  odors. 

At  the  adoption  of  the  present  project  the  cove  was  badly  shoaled  in 
some  places,  and  the  passage  through  the  causeway  was  limited  to  25 
feet  width  and  1  foot  depth  at  low  tide. 

JPUm  0/ improvement. — ^The  present  approved  project,  that  of  1889, 
provides  for  the  deepening  of  the  cove  and  the  waterway  from  Newport 

"  'Deposited  to  credit  United  States  Treasurer  June  21;  1893. 
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Harbor  up  to  the  causeway  crossing  the  cove;  and  for  the  catting  of 
'  additional  openings  in  the  causeway;  so  as  to  allow  of  the  freer  flow  of 
water  through  the  waterway  between  Coasters  Island  and  the  main 
land;  all  at  a  total  cost  estimated  in  1889  at  $5^500. 

A  description  of  the  works  may  be  found  at  p.  591,  Annual  BexK>rt  of 
the  Chief  of  Engineers  for  1890,  and  a  plan  of  the  same,  in  House  Ex. 
Doc.  No.  63  of  the  Fifty-first  Congress,  first  session. 

Appropriations. — Upon  the  present  project  appropriations  hav^  been 
made  as  follows:  1890,  $5,500;  total  up  to  June  30, 1892,  $5,500. 

Amount  expended  and  results  to  Jtme  30^  1892. — ^Total  amount 
expended  on  the  present  project  (including  $186.65  outstanding  liabili- 
ties) up  to  June  30, 1892,  was  $3,687.56,  by  which  the  dredging  had 
been  finished.  The  opening  in  tl\e  causeway  and  erection  of  bridges 
were  still  to  be  finished,  this  work^having  been  stopped  on  the  20th  of 
June  in  order  that  communication  by  land  with  the  island  of  Ehode 
Island  should  not  be  cut  off  until  after  the  completion  of  certain  con- 
tracts by  the  Navy  Department. 

Operations  during  the  past  fiscal  year. — ^VaJue  of  United  States  plant, 
$0.00.  Including  $0.00  of  outstanding  liabilities  the  expenses  of  the 
year  were  $1,812.44. 

During  the  year  work  was  resumed,  having  been  commenced  on  the 
4th  of  August  and  having  been  finished  in  September,  leaving  through 
the  causeway  four  adjacent  openings,  each  of  27  feet  dear  width,  co?- 
ered  by  trestle  bridges. 

This  work  was  under  the  local  charge  .of  Mr.  Edward  Parrish  as 
assistant  engineer. 

Worlc  required  to  complete  the  existing  project. — ^The  project  being  fin- 
ished, no  further  work  is  contemplated. 

Coaster  Harbor  Xsland  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entiyt 
The  amount  of  revenue  collected  at  Newport  in  the  last  calendar  year  was  $3,4C8.£& 
The  nearest  light-house  is  Gull  Rock  Light.  The  nearest  fortification  is  Fort  Adiou^ 
Newport.  R.  I. 

The  commerce  of  this  place  is  included  in  that  of  BTewport. 

Money  stateme7it, 

July  1, 1892,  balance  unexpended ^^^'S 

Juue  30, 1893  amount  expended  during  fiscal  year  '1,  ^'^ 


C  15. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  main  entrance  to  Narragansett  Bay.    This  bay 
during  the  summer  and  winter  constitutes  a  harbor  of  refuge  for  out 
European  and  coastwise  commerce  quite  equal  in  every  resi>ect  to  that 
of  New  York  Bay,  and  even  more  accessible.     The  objects  of  tbe 
improvement  are  to  widen  and  deepen  the  southern  (the  main)  entrance 
to  the  harbor,  and  to  enlarge  its  capacity  for  vessels  seeking  refnge  in 
storms  by  increasing  the  area  and  depth  of  the  anchorage  within  it 
The  mean  rise  and  fall  of  the  tide  is  about  3f  feet. 

Original  condition, — Before  improvement  the  capacity  of  the  inner 
harbor  was  limited  by  shoals,  and  it  was  not  sufficient  for  the  vessels 

*  Sixty  cents  deposited  to  credit  of  United  States  Treasure^  Jane  21;  1899? 
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seeking  it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed 
by  a  bar  which  stretxjhecl  out  from  Goat  Ishind;  and  the  general  busi- 
ness wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels 
drawing  more  than  8  feet. 

Between  1873  and  1875,  $28,500  was  appropriated  to  dredge  a  12-foot 
channel  up  to  the  city  wharves  and  build  a  small  jetty  to  arrest  the 
flow  of  sand  into  the  main  channel  and  harbor,  and  to  protect  the  west- 
em  face  of  Goat  island.  (See  p.  29  of  Annual  Eeport  of  1673.)  This 
work  was  completed  in  1876. 

At  the  adoption  of  the  present  project  this  harbor  was  limited  to  12 
feet  depth  at  low  water,  and  its  anchorage  area  too  small  for  the  craft 
seeking  harborage  at  this  place  during  the  summer  and  all  the  year 
during  storms. 

Flan  of  improvement — The  present  approved  project,  that  of  1880, 
as  modified  in  1882, 1883, 1884,  and  1890,  provides  for  the  widening  and 
deepening  of  the  channel  from  Narragansett  Bay  into  Newport,  so  as 
to  secure  15  feet  depth  at  low  water,  with  at  least  750  feet  width ;  for 
the  extension  of  the  13-feet  depth  and  10-feet  depth  anchorage  basins ; 
for  the  partial  cutting  off  of  the  shoal  spit  at  the  southern  end  pf  Goat 
Island,  and  for  the  construction  of  jetties  on  the  western  shore  of  Goat 
Island,  so  as  to  protect  the  end  of  this  island  from  erosion,  and  to  pre- 
vent the  drift  of  sand,  etc.,  around  the  island  into  the  adjacent  parts  of 
the  channel  and  harbor;  all  at  a  total  cost  estimated  in  1890  at  $156,200. 

A  plan  of  the  work  may  be  found  at  p.  604,  Annual  Keport  of  the 
Chief  of  Engineers  for  1885*;  and  ftirther  details  at  p.  562  ot  1881,  p.  561 
of  1882,  p.  494  of  1883,  p.  624  of  1884,  p.  736  of  1891,  and  p.  627  of  1892. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1881,  $25,000;  1882,  $20,000;  1884,  $20,000;  1886, 
$15,000;  1888,  $12,000;  1890,  $12,500;  1892,  $25,000;  total  up  to  June 
30, 1893,  $129,500. 

Amount  expended  and  results  to  June  30^  1892, — ^The  total  amount 
expended  on  the  present  project  (including  $0.33  outstanding  liabilities) 
up  to  June  30,  1892,  was  $104,498.13,  by  which  the  15-feet-depth  chan- 
nels and  13-feet-depth  anchorage  basins  had  been  dredged,  and  one 
jetty,  133  feet  long,  had  been  built  westward  from  Goat  Island. 

Operations  during  the  pa^t  fiscal  year, — Value  of  United  States  plant, 
$2,^30.  Including  $31.68  outstanding  liabilities,  the  expenses  of  the 
year  were  $676.58. 

During  the  year  a  project  has  been  submitted  and  approved  for 
work  under  the  new  appropriation,  and  contract  for  the  dredging 
entered  into  with  Charles  W.  Anthony,  of  Pall  Eiver,  Mass.,  at  12.9 
cents  per  cubic  yard,  under  date  of  February  15,  approved  by  the 
Chief  of  Engineers,  February  25;  work  to  be  commenced  May  1,  and 
to  be  completed  December  1, 1893;  the  time  of  commencement  being 
afterwards  extended  until  July  1.  A  tide  gauge  record  was  kept  dur- 
ing the  year.  Further  work  now  awaits  the  commencement  of  dredg- 
ing by  the  contractor. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrish,  as 
assistant  engineer. 

Wm'k  required  to  complete  the  existing  project, — The  work  required  to 
complete  the  existing  project  is  the  excavation  of  the  10-foot  anchorage 
area  within  the  harbor,  the  removal  of  Goat  Island  Spit  to  15  feet  depth, 
and  the  building  of  additional  jetties  outside  of  Goat  Island  whenever 
they  may  be  required  to  arrest  the  drift  of  littoral  sand  and  gravel  into 
the  harbor  entrance. 
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OperatioTiH  conf^npMed  dvring  the  fiscal  year  ending  June  30,  11 
It  is  proposed  to  apply  tbo  funds  asked  for  to  the  completion  e 
existing  project- 
Newport  is  in  thii  CDlloctinn  distriot  of  NcwpoTt,  Rod  is  a  port  of  cntl7 
Mlioaat  of  rovcDoe  collocted  at  Nc-wport  in  tbe  tasb  cnleudiir  year  was  93, 
The  UAsrest  light-houseH  are  Lime  Rock  and  Nenport  (Gout  lalund)  lighld 
neu'est  fortification  ia  Fort  AiIuiub,  Nairport,  B.  I. 

Money  gtatement. 

July  1, 1893,  lialauce  onsipended 

Amount  apprupriated  Ly  aot  npprovod  July  I^,  18U2 2S^ 

Jnne  30, 1693,  amount  expended  during  fiscal  year 

July  1, 1B93,  balBuce  imexpeniled 34, 

July  1, 1S93,Dutstiinding  liabiUtiea $31.68 

July  1,  lS!t3,  amount  covered  by  uncompleted  contracts 19,000.00 

_a, 

July  1, 18SI3,  balance  available B, 

{Amount  (CBtimated)  required  for  completion  of  exintiii);  project S6, 
Amnnutthntoanliorir<ifltiiMyt.-xpenaediiili!<calycarendiiii;.liiue8<l,I8Hi    2& 
Submitted  in  oonipliuiice  with  requirements  of  flections  2  of  river  and 
harbor  auU  of  1866  and  1S6T  and  of  Bundry  oiril  act  of  March  3, 1893. 


W.H.Beird  Droilglng  Co.,  New  York 

MoiTl«JbCuminlngiit)red|«ing  Cu.,  New  Tatk.. 


Contract  awarded  to  Cliaa.  W.  Anthony. 


COM  MERC  I'LL  STATtgTICS. 


The  commerce  arrivinKand  leaving  Newport  Harbor  by  water  during  thetal 
year  ending  December  31,  1693,  is  cHtimated  as  follows  (based  mainly  upon  n 
received  from  many  and  various  parties) : 


Liie  alack  and  products... 

VBgat»blm  anil  tniik 

Onin  and  forage 


Lnmberand  prodacta 

Coal,  minerali,  uid  nrodncb 
Machinery  and  hardffaro.. 
OsDeril  merciiaiidlae 


lotmi... 


I.SOO,OW 


/ 
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Gain  over  last  year,  none.  Transportation  lines  established  during  the  year,  none 
reported. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each  entrance 
and  departure  together  being  counted  as  one  passage) : 


Character  oa  class  of  service. 


Steam : 

Freijiht  and  passenger 

Freight  mainly 

Passenger  mainly 

Tags 

Pleasure  hoats 

Bargee,  freight 

Sail: 

Freight 

Fishing  hoats 

Pleasure  hoats,  large . . 

Pleasure  hoats,  small. . 


No 

Average 

Avftrage 

draft. 

tonnage. 

Feet. 

Ton9. 

900 

12 

1,500 

800 

10 

1,000 

3.000 

8 

300 

800 

7 

80 

1.000 

5 

50 

200 

12 

250 

1,000 

10 

150 

500 

6 

15 

1,000 

4 

5 

2.500 

2 

8 

C  i6. 

HARBOR  OF  REFUGE  AT  POINT  JUDITH,  RHODE  ISLAND. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingston,  E.  I., 
and  marks  the  southwestern  entrance  to  Narragansett  Bay. 

Original  condition. — Its  shores  are  covered  with  bowlders,  and  a  num- 
ber of  wrecks  are  scattered  along  the  beach  on  each  side  of  the  point. 
A  long  ledge,  known  as  Squid  Ledge,  extends  for  nearly  a  mile  in  a 
south  by  easterly  direction  about  IJ  miles  west  of  the  point. 

At  the  adoption  of  the  present  project,  this  point  was  a  specially 
dangerous  place  for  boats  and  tows  to  pass  during  storms  and  even 
ordinarily  bad  weather. 

Plan  of  improvement — The  present  approved  project,  that  of  1889, 
provides  for  the  construction  of  a  national  harbor  of  refuge  nearly  a 
mile  square  at  this  point  by  means  of  stone  breakwaters,  planned  so 
as  to  give  protection  against  easterly,  southerly,  and  westerly  storms, 
the  mainland  itself  forming  a  protection  on  the  north;  all  at  a  total 
cost  estimated  in  1889  at  $1,250,000. 

By  the  act  of  13th  July,  1892,  authority  was  given  to  the  Secretary  of 
War  to  make  contracts  for  the  completion  of  the  project,  on  the  basis 
of  the  above-estimated  total  cost,  the  work  to  be  paid  for  as  appropri- 
ations may  from  time  to  time  be  made  by  law. 

A  description  of  the  works  may  be  found  at  page  595,  Annual  Ee- 
port  of  the  Chief  of  Engineers  for  1890,  and  a  general  plan  of  the  same, 
in  House  Ex.  Doc.  No.  66  of  the  Fifty-first  Congress,  first  session. 
*  Appropriations. — Upon  the  present  projects,  appropriations  have  been 
xnade  as  follows:  1890,  $75,000;  1892,  $75,000;  1893,  $100,000;  total 
np  to  June  30, 1893,  $250,000. 

Amount  eocpended  a/nd  results  to  June  30y  1892. — ^The  total  amount  ex- 
I>ended  on  the  present  project  (including  $1,135.34  outstanding  liabili- 
ties) up  to  June  30,  1892,  was  $74,385.08,  by  which  a  quarry  was 
opened  and  quarry  and  floating  plant  built;  the  breakwater  had  been 
commenced  at  its  center,  about  200  feet  length  raised  to  about  low  level, 
and  a  beacon  light  established  thereon. 

Operations  during  the  pa^t  fiscal  year. — Value  of  United  States  plant, 
f  14,500.  Including  $616.46  outstanding  liabilities,  the  expenses  of  the 
year  were  $1;678.98. 
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f>nring  the  year  a  full  project  witli  speciflcatious  has  been  Biibiuit- 
ted  and  approTCd  for  work  under  tho  uew  appropriatious;  the  atone 
work  to  be  (lone  by  contract,  but  superintendence  and  minor  woikto 
be  done  by  hired  labor  aud  the  use  of  the  Government  plant;  audcou- 
tract  has  been  entered  into  with  Hughes  Brothers  &  Bangs,  of  Syra- 
eiine,  N".  Y.,  at  H.^TJ  per  ton  of  2,U(Ht  pounds,  under  date  of  15tU  of 
March;  approved  by  the  Chief  of  Engineers  April  3,  work  to  be  com' 
menced  by  the  let  May,  1S93  (lator  extended  until  August  15),  each 
year's  future  appropriation  to  be  expended  before  the  end  of  the  neil 
season  thereafter.  A  siibproject  for  application  of  the  $100,000  aniiro. 
priated  by  act  of  CongreHS  of  March  3, 1893,  has  also  been  submitted; 
approved  by  the  Chief  of  Engineers,  under  date  of  the  17th  April.  A 
minor  survey  haa  been  made  to  serve  as  a  basis  for  the  coming  season's 
work.  Fuither  work  now  awaits  tlie  com meu cement  of  field  work  liy 
the  contractor. 

This  work  was  under  the  local  charge  of  Mr.  Edward  Parrisli,  iia  aii> 
eistant  engineer. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  extension  of  the  breakwater. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 189t. — It  is 
proposed  to  apply  the  balance  on  hand  and  the  funds  asked  for  to  um- 
tinning  the  coustructiou  of.the  breakwaters. 

Pi)iut  Judith  is  in  the  toUaotion  district  of  Newport,  whioli  it  a  port  of  enlrj. 
The  amouut  uf  revuniiH  uuUeutod  at  Mew])art  in  the  lost  cnleudar  year  was  $3,4i)8.!C<. 
Tho  nearest  light-house  is  Point  Jadith  Light.  The  nearest  fortification  is  the  fort 
on  Dutch  Island,  Khudo  Ishind. 

Money  statemont. 

Jnly  1,1892.  balaiiponoexponded 11,750,36 

Anionnt  appropriated  hy  act  approved  Jtitf  13, 1893 7S,  00(10<' 

Ainoant  appropriated  by  snndry  civil  act  approved  MaroliS,  1^ 100,000.1X1 

176,750.36 
Jnne  30, 1S93,  amount  expended  dnring  fiscal  year 3,097.(0 

July  1, 1893,  balance  iineitpended 174,66a,« 

July  1, 1893,  outfltamliug  liabilitiea ^16.46 

July  1, 1893,  amoant  covered  Ly  uncompleted  contracts 132,000.00 

133, 616.  tf 

July  1, 1893,  balance  available 42.ffl5.« 

{Anionnt  (estimated)  reijuired  for  completion  of  existing  project 1, 000,OOO.lD 
Anioant  that  can  be  proGtnbl;  expended  in  flsca]  year  ending  June 
30,1895 200,000.(10 
Submitted  in  compliancenith  teqnirDmeuEaof  aeetionB3of  liveraud 
harbor  acts  of  1S66  and  1867  and  of  snndry  civil  act  of  March  3, 1893. 


n  the  brealcmaUr  at  Point  JHdilh,  B.  I. 

[QaanUtr  reqoirecl,  u 
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, 

Charlm  K.  Johnslon.  Somers  Point,  N.  .T.,  and  Ea 
HugbM  Bros.  &  Bang..  8™<iuie,N.Y 
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Contract  awarded  to  Hughes  Bros.  &  Banga. 
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COMMERCIAL  STATISTICS. 


Tlie  number  of  vessels  passing  Point  Judith,  Rhode  Island,  during  the  calendar 
ear  ending  December  31,  1891,  is  estimated  as  follows,  based  mainly  upon  reports 
eceived  from  Mr.  Asa  Church,  keeper  Point  Judith  Life-Saving  Station,  Rhode 
Bland. 


Class. 


teamers  (freight  and  fiah)... 

Tacbts  (steam  and  sail) 

cbooners  (2, 3,  and  4  masts) . 
bips,  barlLS,  and  barkeutiues 
(rigs  and  brigantines 

loops 

(arges 

Total 


Areraf^e 

Num- 

approxi- 

Total ton- 

ber. 

mate 
tonnage. 

nage. 

Qro.  torn. 

Oro.  tons. 

9,223 

500 

4,611,500 

5,220 

100 

522,000 

26,160 

600 

15, 696, 000 

184 

90G 

165,600 

195 

300 

58,500 

1,520 

20 

30,400 

6,683 

300 

2,004,900 

49.185 

23,088,900 

C  17. 

MPROVEMENT  OF  ENTRANCE  TO  POINT  JUDITH  POND,  RHODE  ISLAND. 

Point  Judith  Pond  is  a  shallow-draft  salt  pond,  lying  in  rear  of  the 
landy  beach  of  the  Ehode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  the  people  of  the  neigh- 
K)rhood  is  the  reopening  of  an  old  entrance  long  ago  closed  by  the 
)cean  storms. 

At  the  date  of  the  present  appropriations,  made  in  1892,  the  entrance 
o  this  pond  was  very  shallow  (less  than  3  feet),  crooked,  and  variable 
n  location. 

Plan  of  improvement — ^There  is  at  present  no  approved  project  for 
;his  work,  it  having  been  reported  as  not  worthy  of  improvement  in 
L873  by  Gen.  Warren  (pp.  286-289,  Part  II,  Annual  Eeport  of  the  Chief 
)f  Engineers  for  1874,  and  House  Ex.  Doc.  No^  84,  of  the  Forty-third 
Dongress^  first  session),  and  also  as  not  worthy  of  improvement  in  1888 
>y  Maj.  Livermore  (pp.  642-643  Annual  Eeport  for  1889). 

Appropriations. — Only  one  appropriation  has  been  made  for  this  work, 
ihat  of  1892,  for  $7,500. 

Amount  expended  and  results  to  June  30^  1892, — IN^othing;  no  ftinds 
3eing  on  hand. 

Operations  during  the  pa>st  fiscal  year. — Value  of  the  United  States 
plant,  $0.00.  Including  $10.72  of  outstanding  liabilities  the  expenses 
>f  the  year  were  $78.59. 

Dui-ing  the  year  a  partial  project  had  been  submitted  and  approved 
for  work  under  the  new  appropriation,  allowing  minor  work  and  sur- 
veys to  be  done  by  hired  labor  and  the  use  of  the  Government  plant, 
rhe  locality  has  been  inspected.  A  special  report  was  submitted  on 
the  24th  of  January  as  to  the  advisability  of  adopting  a  new  location  for 
the  pond  entrance. 

So  far  a«  shown  by  the  above  and  a  study  of  the  existing  maps  of 
the  locality  and  a  study  of  the  past  history  of  this  portion  of  the  Ehode 
Island  coast,  the  expenditure  of  this  appropriation  at  this  place  at 
present  would  not  produce  any  permanent  or  useful  improvement  to 
the  pond  entrance.  Moreover,  the  improvement  is  of  an  entirely  local 
oature,  and  has  no  valid  claim  for  its  prosecution  by  the  General  Gov- 
Brnmeat 
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Recommendations. — It  is  recommended  that  no  further  work  be  done 
and  that  the  funds  now  left  unexpended  be  returned  to  the  Treasury. 

Money  statement. 

Amount  appropriated  by  act  approved  July  13,  1892 17, 500. 00 

June  30,  1893,  amount  expended  during  fiscal  year 67.87 

July  1,  1883,  balance  unexpended 7,432.1S 

July  1,  1893,  outstanding  liabilities 10.72 

July  1, 1893,  balance  available 7,42L41 


C   i8. 

HARBOR  OP  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  part  of  the  State  of  Ehode  Island;  is  14  miles  eafit  of 
Hon  tank  Point,  the  eastern  end  of  Long  Island,  and  is  about  10  miles 
from  the  nearest  point  of  the  mainland.  Besides  supplying  the  wants 
of  the  mackerel-fishing  fleet  and  the  general  coast  navigation  the  island 
is  an  important  point  on  our  shores  for  ocean  navigation.  It  has  a  sig- 
nal station  connected  by  submarine  telegraph  with  the  mainland. 
Vessels  are  passing  the  island  at  all  times  and  on  all  sides  of  it,  and 
its  position  renders  itof  nationalimportance.  Theobjectof  the  improve- 
ment is  to  furnish  a  harbor  of  refuge  for  medium-draft  vessels  engaged 
in  foreign  and  coastwise  commerce.  The  mean  rise  and  fall  of  the  tide 
is  about  3  feet. 

Original  condition, — ^Before  the  construction  of  the  present  harlxHr  of 
refuge  Block  Island  had  no  harbor  which  afforded  protection  for 
decked  vessels.  The  only  ones  used  were  open  boat-s,  which,  on  the 
approach  of  storms,  were  hauled  up  on  the  beach  by  oxen.  The  largest 
of  these  boats  were  of  about  10  tons  burden. 

Between  1870  and  lS76  $285,000  was  appropriated  to  build  a  break- 
water for  a  harbor  of  medium-draft  vessels.  This  work,  including  an 
inner  harbor  of  7  feet  depth  for  temporary  use  of  the  Government  plant, 
was  conipJeted  in  1878.  (See  p.  202  of  Annual  Report  of  1877  Mid 
p.  313  of  1879.) 

In  1880,  $G,000  was  appropriated  for  dredging  the  inner  basin  to  9 
feet  depth.  This  work  was  completed  in  1881.  (See  p.  390  of  Annual 
Eeport  of  1880  and  p.  563  of  1881.) 

In  1882,  $19,000  was  api)ropriated  for  building  a  sea  wall  on  theeart 
side  of  the  inner  basin  and  protecting  the  cliffs  on  east  side  of  break- 
water. (See  p.  5G3  of  Annual  Report  of  1882.)  This  work  was  com- 
pleted in  1884. 

In  1884,  $15,000  was  approiniated  for  additions  to  the  old  breakwat^. 
(See  p.  628  of  Annual  Report  of  1884.)  This  money  was  spent  in 
1884-'85  in  partially  closing  a  gap  in  this  old  breakwater. 

At  the  adoption  of  the  present  project  this  harbor  was  neither  large 
enough  nor  well  (^nougli  protected  for  the  proper  harborage  of  the  craft 
seeking  refuge  at  this  place  during  storms  and  bad  weather. 

Flan  of  improvement, — The  present  approved 'project,  that  of  188i,a8 
modified  in  1888,  ])r()vides  for  the  construction  of  a  harbor  of  refuge  on 
the  eastern  side  of  tlie  island,  consisting  of  an  enlarged  inner  harbor 
(or  basin)  for  small  vessels  and  an  exterior  harbor  for  large  ones.    The 
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basin  was  to  be  about  800  feet  square  and  completely  inclosed  except  at 
its  100-feet  wide  entrance.  The  exterior  harbor  was  already  formed  by 
an  old  breakwater  on  the  east  and  the  adjacent  shore  on  the  south  and 
west,  but  an  old  gap  near  the  end  of  this  breakwater  was  to  be  filled 
up.  The  project  covers  the  construction  of  the  stone  sea  walls  of  the 
enlarged  inner  harbor  ($46,000),  the  repair  of  the  old  breakwater 
($24,000),  and  a  little  dredging  ($5,000)  along  the  western  side  of  the 
old  breakwater  and  also  inside  the  harbor;  all  at  a  total  cost  estimated 
in  1888  at  $75,000. 

A  plan  of  the  works  may  be  found  at  p.  612,  Annual  Report  of 
the  Chief  of  Engineers  for  1885,  and  further  details  at  pp.  609  and 
613  of  1885  and  p.  506  of  1888. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  follows:  1886,  $20,000;  1888,  $15,000;  1890,  $15,000;  1892, 
$24,000.    Total  up  to  June  30, 1893,  $74,000. 

Amount  expended  and  results  to  June  30j  1892. — ^The  total  amount  ex- 
pended on  the  present  project  (including  $91.98  outstanding  liabilities) 
up  to  June  30, 1892,  was  $49,978.01,  by  which  the  gap  in  the  old  break- 
Water  had  been  filled  up  so  as  to  make  the  breakwater  of  1,900  feet  total 
length;  the  north  sea  wall  had  been  built  to  170  feet  length  with  full 
height;  then  came  a  gap  of  190  feet  length;  then  130  feet  length  to  fall 
height,  then  100  feet  length  to  high-water  level,  then  150  feet  length  to 
low- water  level,  and  the  west  sea  wall  had  been  started  50  feet  at  its 
shore  end. 

Operations  during  the  past  fiscal  year. — Value  of  the  United  States 
plant,  $2,200.  Including  $2,959.72  outstanding  liabilities  the  expenses 
of  the  year  were  $4,603.49. 

During  the  year  a  project  has  been  submitted  and  approved  for 
work  under  the  new  appropriations,  and  contract  for  the  stone  work 
and  fender  piers  entered  into  with  Wm.  H.  Molthrop  &  Co.,  of  New 
London,  Conn.,  at  $2.10  per  ton  for  the  stone  work  and  $750  for  both 
fender  piers,  under  date  of  the  7th  February,  approved  by  the  Chief 
of  Engineers  Mai'ch  6,  1893;  work  to  be  commenced  by  1st  May  and 
completed  by  Ist  October,  1893.  A  minor  survey  has  been  made  to 
serve  as  basis  for  the  coming  season's  work.  Stone  work  was  commenced 
by  the  contractor  on  the  7th  June,  and  1,044  tons  of  stone  were  put  in 
position  in  the  harbor  walls* 

Considerable  shoaling  having  occurred  in  the  entrance  way  to  the 
harbor  the  Government  plant  (1  dredge,  1  tug,  and  2  scows)  was 
moved  to  this  place  on  the  30th  June  to  clear  out  the  obstruction. 

Lights  have  been  maintained  on  the  north  sea  wall  during  the  year, 
excepting  July,  1892,  when  from  want  of  available  funds  they  had  to 
be  left  unattended. 

The  work  was  in  the  local  charge  of  Mr.  Edward  Parrish  as  assist- 
ant engineer. 

Work  required  to  complete  the  existing  project. — The  work  required  to 
complete  the  existing  project  is  the  raising  and  widening  of  the  north 
and  west  walls  of  the  enlarged  inner  harbor. 

Operations  contemplated  for  the  fiscal  year  ending  June  30, 1894. — ^It 
is  proposed  to  apply  the  balance  of  the  funds  on  hand  and  the  appro- 
priation asked  for  to  the  continuation  of  the  work  according  to  the  ex- 
isting project. 

Block  Island  is  m  the  Newport  collection  district  and  Newport  is  the  nearest  port 
of  entry.  The  revenue  coUected  in  Newport  in  the  last  calendar  year  was  $3,408.83. 
There  is  no  duty  coUected  at  the  Island. «  The  value  of  the  harbor  is  mainly  as  a  har- 
bor of  refnge.  There  are  several  lights  at  the  island.  The  nearest  fortinoation  is 
Fort  AdamB,  Bhode  Island. 
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Money  statement. 

July  1,1892, balance  nnexpended *113.lr7 

Aiuouut  nppropriateil  by  act  approved  .Toly  13, 1893 24,000.00 

24,113.91 
JnnoSO,  1893,  amount  expended  daring  fiscal  year 1,735.^ 

July  1, 1893,  bulanoB  iniexi)ende(l 23,378.21 

July  1, 1893,  outatandiug  Uabilities *2,959.72 

Jnly  1, 1SEI3,  amount  covered  by  uiiconipk-ted  coutracts 11,  807.  GO 

]4,767.3S 

Jnly  1, 1893,  balance  available 7,  ((10,90 

{Amonnt  (estimated)  required  for  coniplotiou  nf  oxistinK  prnjoct 1, 000, iNl 
Amount  that  pan  be  proSttiblyexpeuded  ici  dacnl  year  eudtUK  JuneSD,  1895      1. 000.  H) 
Submitted  in  compliance  with  reqnirements  of  sectione  2  of  river  and 
liarboc  acta  of  ISGGand  1867  audofsuLidry  cItU  act  of  March  3, 1893. 


Ahslraat  of  proposaU  opened  January  9,  1S113,  at  yhcporl,  F.  L,  by  Capl.  W.  E.  EiiVj. 
Vnrui  of  Knointers,  for  stoMt^vork  and  fender  pUm  in  the  Iiarbor  at  ISloek  lilMi, 
B.  I.     ' 


[Quautily  required,  about  114,000  worlli  of  voA.] 


Bld.le™, 

rri™bWpoth,». 

No. 

On  thta  work 
Blone. 

RDDlBlkl. 

Fender 

Stone. 

FBDdct 
p(««. 

SUufl. 

m^ 

ie.18 

W25 
2000 

13.18 

Z 

'il5 
3.10 

4 

Wm.  H.  MollLrop.  Gain*  Fbttt.  Conni 
BenJ.  SUrkpir.,  New  LoDdan.  t'onu  ..  < 

Contract  awarded  to  Wm.  H.  Molthrop  &  Co. 
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reports  received  from  Mr.  C.  C.  Ball,  Block  Island,  R.  I.) ; 


CUm  of  gCOilH. 

Kiport*. 

Import*. 

ToUl. 

TMMl* 

»ffl.000 

1:S 

tl.SM 
IB,  300 

laiuoo 

iTOO 

tOO.IK« 

■;« 

18.000 

i.ooo 
HI,  aw 

«.» 

338,000 
IHI.SOO 

T» 

117, soo 

""•" 

S«8,100 

i»G,saa 

. 
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Gain  over  last  year,  none.    Transportation  lines  established  dnring  the  yeac,  none. 
The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each  entrance 
and  departure  together  heing  counted  as  one  passage) : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Fishing 

Tngs 

Pleasure  boats 

Sail: 

Freight 

Fishing  boats 

Ovater  Doats 

Pleasure  boats,  small.. 


No. 

Average 
draft. 

Fut. 

500 

7 

350 

7.5 

100 

7.5 

500 

7 

200 

9 

5,000 

8 

300 

7 

40,000 

5.5 

Average 
tonnage. 

Ton9. 

500 
130 
130 
140 

150 

30 

10 

6 


C  xg. 

IMPROVEMENT  OF  PAWCATUCK  RIV]6r,  RHODE  ISLAND  AND  CONNECT- 
ICUT. 

The  navigable  part  of  Pawcatuck  River  extends  from  the  manufac- 
turing town  of  Westerly  to  Little  Narragansett  Bay,  into  which  it  emp- 
ties. The  approach  to  the  river  is  through  Stonington  Outer  Harbor 
and  Little  Narragansett  Bay,  and  the  object  of  the  improvement  is  to 
deepen  and  widen  the  river  channel  leading  from  this  bay  to  Westerly. 

The  mean  rise  and  fall  of  the  tide  are  2.6  feet  at  the  mouth  of  the 
river  and  2.3  feet  at  Westerly. 

Original  condition. — Before  improvement. the  channel  was  narrow, 
crooked,  and  obstructed  by  numerous  shoals,  on  some  of  which  there 
was  but  1 J  feet  at  mean  low  water,  (For  map  see  p.  314  of  Annual 
Beport  of  1879.) 

Between  1871  and  1876,  |50,000  was  appropriated  for  the  excavation 
of  a  channel  5 J  feet  deep  at  mean  low  water;  75  feet  wide  below  the 
wharves,  and  from  35  to  40  feet  wide  between  the  lower  and  upper 
wharves.  This  work  was  completed  in  1876.  (See  p.  211  of  Annual 
Eeportofl876.) 

At  the  adoption  of  the  present  project  the  channel  was  limited  to 
5.5  feet  depth  over  75  feet  width  below  the  city  and  the  same  depth 
over  35  feet  width  opposite  the  city;  and  rock  ledges  crossed  the  chan- 
nel at  several  points. 

Plan  of  improvement. — The  present  approved  project,  that  of  1885,  as 
modified  in  1892,  provides  for  the  deepening  and  widening  of  the  river 
80  as  to  secure  a  channel  of  at  least  8  feet  depth  at  low  water  with  100 
feet  width  from  its  mouth  up  to  the  lower  wharves  of  Westerly,  and 
thence  a  channel  of  the  same  depth  with  about  40  feet  width  up  to  the 
upper  wharves  of  the  city;  all  at  a  total  cost  estimated  in  1891  at 
$42,400. 

A  plan  of  the  works  may  be  found  at  p.  624,  Annual  Eeport  of 
the  Chief  of  Engineers  for  1885. 

Appropriations. — Upon  the  present  project  appropriations  have  been 
made  as  foUows:  1886,  $12,000;  1888,  $10,000;  1890,  $16,600;  1892, 
$3,800.    Total  up  to  June  30, 1893,  $42,400. 

Amount  expended  and  results  to  June  30^  1892. — ^The  total  amount 
expended  on  the  present  project  (including  $595.91  outstanding  liabili- 
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ties)  uj)  to  June  30, 189^,  was  $38,441.97,  by  which  the  8  feet  depth 
cbaniiel  had  been  completed  from  deep  water  upwaid  for  full  width  to 
within  a  half  mile  of  the  city,  and  for  partial  width  for  the  remaiuiug 
distance. 

Operations  during  the  la^t  fiscal  year. — Value  of  the  Uiiit<?d  States 
plant,  $2,400.  Including  $78,87  outstanding  liabilities,  the  expeuses  of 
the  last  flsea!  year  were  $890.15. 

During  the  year  a  jiroject  has  been  submitted  and  approved  for 
work  under  the  new  appropriation,  allowing  all  work  to  be  done  by 
hired  labor  and  the  use  of  the  Government  plant.  Pield  work  has 
been  postponed  until  the  fall  of  lS!t3,  because  the  Government  force 
could  be  used  to  better  advantage  elsewheie  during  the  summer. 

This  work  was  under  the  local  charge  of  Edward  Parrish  as  assist- 
ant engineer. 

Work  required  to  complete  the  existing  project. — Tlie  work  re^nired  to 
complete  t^e  existing  project  is  the  dredging  of  the  channel  to  a  depth 
of  8  feet  at  mean  low  water  and  full  width  of  100  feet  over  the  half 
mile  below  Westerly,  and  a  width  of  40  feet  between  the  upper  and 
lower  wharves  of  that  town. 

Operations  contemplated /or  the  fiscal  year  ending  June  30, 1894, — It  is 
pi'oposed  to  complete  the  work. 

Fawcutiick  Biver  is  iu  the  (collection  dintrictB  of  ProvitleQCe  and  Stonin^oD.  the 
dividins  line  passiug  through  the  river.  Providenrp  and  Stoniogton  are  the  nearest 
porte  of  entry.  The  revenne  collected  in  the  last  calendar  year  wss :  Provideofc, 
8385,887.01 :  Stonington,  $1,932.26.  The  nearest  light-honaes  are  the  Stoninptfln  slid 
Watch  Hill  lights.    The  uearvet  fortiflcatiou  is  Fort  Ttudj1>uU,  New  Lionduu,  Conn, 

Money  statement, 

.Inly  1,  1892,  balance  nneip ended (753.M 

Amoaiil  appropriated  by  act  approved  July  13,  1892 3,800.00 

4,B53.H 
JnnaBn.  ISD.t,  nniount  expended  during  fiecal  year l,49J.lfl 

Jnly  1, 1893,  balance  ttnexpeaded 3,146.^ 

July  1, 1893,  ontatanding  liabilities 18.81 

Jalj  1, 1893,  balance  available 8,067.88    ■ 


BTATIBTICS. 

The  commerce  arriving  at  and  leaving  Pawcatnck  River  by  water  'dnring  the  cJ- 
eodar  year  ending  December  31,  1892,  ih  estimated  aa  followa  (based  mainly  apm 
reports  received  from  Mesera.  MaiBon  &,  Co.,  Westerly,  E.  1.): 


ClMB  Of  gOOdB. 

Siporta. 

Impotta. 

Total. 

TODMf*. 

•11.000 

100,  OM 
IK,  000 

ass 

188.000 
IS.  000 

"~-» 

•iZ 

;fl,ooo 

1.W 

«.soo 

173,000 

818.600 

turn 

i  reported;  transportation  lines  eatablished  during  t 
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The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each  en- 
trance and  departure  together  being  counted  as  one  passage) : 


Character  or  claas  of  service. 


Steam: 

Preight  and  paAsenger 

Passenger,  mainly 

Toga 

Pleasure  boats 

Sail: 

Freight 

Pleasure  boats,  large  . 


No. 


600 
250 
600 
150 

150 
100 


Average 
draft. 


Feet. 


8 
6 
6 
3 

8 

3 


Average 
tontiage. 


Tom. 

300 

80 

75 

10 

800 
10 


C  20. 


HARBOR  OF  REFUGE  AT  STONINGTON,  CONN. 

Stonington  Harbor  lies  on  the  north  side  of  the  eastern  entrance 
from  the  ocean  into  Long  Island  Sound.  The  main  object  of  the  im- 
provement is  to  furnish  a  harbor  of  refuge  for  vessels  entering  and  leav- 
ing this  entrance  to  the  Sound.  The  mean  rise  and  fall  of  the  tide  is 
about  2f  feet. 

Original  condition. — Originally  it  was  an  open  bay,  unprotected  from 
Bontherly  storms,  and  obstructed  by  a  shoal  having  a  low- water  depth 
of  but  6  feet  at  the  shoalest  part.  This  shoal  nearly  filled  the  inner 
harbor,  and  left  but  a  narrow  channel  on  either  side  of  a  depth  insuffi- 
cient to  permit  vessels  of  12  feet  draft  to  reach  the  upper  wharves  at 
low  water. 

Between  1827  and  1831,  about  $37,000  was  spent  in  constructing  piers 
or  small  breakwaters  in  the  inner  harbor  for  the  protection  of  the  har- 
borage.   (See  p.  326,  Part  I,  Annual  Keport  of  1879.) 

Between  1871  and  1873,  $46,166  was  appropriated  for  a  survey  of  the 
harbor  and  for  dredging  the  harbor  to  12  feet  depth.  This  work  was 
finished  in  1875.    (See  p.  246,  Part  II,  Annual  Eeport  of  1874.) 

Between  1876  and  1879,  $112,500  was  appropriated  for  the  construc- 
tion of  a  western  breakwater,  running  southeast  2,000  feet  from  Wam- 
paset  Point  to  18  feet  depth  of  water,  and  for  dredging  to  12  feet  depth 
inside  of  this  breakwater.  (See  pp.  243,  244,  245,  Part  II,  Annual  Re- 
port of  1875.)    This  work  was  completed  in  1880. 

At  the  adoption  of  the  present  project  the  harbor  had  no  eastern 
^breakwater. 

Plan  of  improvement. — The  present  approved  project,  that  of  1880,  as 
modified  in  1882,  provides  for  the  construction  of  an  eastern  break- 
water as  a  protection  to  the  outer  harbor;  this  breakwater,  about  a 
half  mile  long,  to  extend  from  the  vicinity  of  Barlett  Reef  to  the 
vicinity  of  the  Middle  Ground  Shoal,  or  until  it  gives  sufficient  protec- 
tion to  the  harbor  against  southerly  winds;  aU  at  a  total  cost,  esti- 
mated in  1882,  at  $143,000. 

A  plan  of  the  works  may  be  found  at  p.  598,  Annual  Report  of  the 
Chief  of  Engineers  for  1882,  and  p.  632  of  1884;  and  further  informa- 
tion at  p.  685  of  1881. 

The  position  of  the  ends  of  the  eastern  breakwater  has  not  yet  been 
definitely  determined,  but  it  will  probably  be  found  necessary,  in  order 
to  afford  all  the  protection  desired,  to  extend  the  breakwater  at  its 
eastern  end  to  Bartlett  Reef,  and  at  its  western  end  until  it  intersects 
a  range  from  the  end  of  the  western  breakwater  to  the  middle  of  Wi- 
copessit  Island,  so  as  to  thoroughly  shelter  the  harbor  from  southerly 
storms. 

Appropriations, — Upon  the  present  project  appropriations  have  been 
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made  as  follows;  1880,  *25,000;  1881,  *30,000;  1882,  *35,000;  18-^, 
*10,000;  1886,  $20,000;  1888,  $3j(K)0;  1890,  «12,5(H>f  1892,  $12,5U0 
Total  up  to  June  30,  1893,  $143,000. 

Amount  expended  and  results  to  Jttne  30, 1893. — The  total  amaimt  ex 
pended  on  the  preseat  project  (including $30.46  outetaodiug  liikbilities 
up  to  Jane  30, 1892,  was  «130,401.88,  by  which  this  breakwater  lia< 
been  baUt  to  fiiU  height  and  2,377  feet  length. 

Operations  during  the  past  fiscal  year. — Value  of  Uuite4  Statenpluit 
tl,yOO.  Including  $79.29  outstnnding  liabilities,  the  expenses  of  tin 
year  were  $649.73. 

Dnring  the  year  apartial  project  lias  been  submitted  and  approve! 
for  work  nnder  the  new  appropriation,  allowing  minor  work  and  sui 
veyB  to  be  done  by  hired  labor  and  the  use  of  the  Govemnient  piani 
Further  work  has  been  postiKuied  until  the  fall  of  1893,  because  tin 
Government  force  could  be  need  to  better  advantage  elsewhere  uoti 
then. 

Alight  lias  been  maintained  upon  t  end  of  the  eastern  breakwate 
during  the  year,  except  during  July, "  )2,  when  it  bad  to  be  left  unal 
tended  for  want  of  funds. 

This  work  was  in  the  local  cbarge  of  Mr.  Edward  Parrisb,  as  assist 
ant  engineer. 

Work  required  to  eotuplete  the  existing  project. — The  work  required  ti 
complete  the  existing  project  is  the  oxteneion  of  the  eastern  break 
water  perhaps  600  feet  at  its  eastern  en  1  and  perhaps  1,300  feet  at  it. 
western  end,  according  to  the  results  of  surreys  of  the  coming  season 

Openilionn  mntemplaied  fiir  the  fiscal  year  ending  Jvne  30,  1S'J4, — I 
further  appropriations  are  made  it  is  proposed  to  extend  the  ea8t«ri 
breakwater  at  bolhends. 

Stoninetoii  Hurbor  is  in  tlie  StoQington  collection  dUtrict  luid  is  s  pott  « 
entry.  Tlie  amount  of  revenue  ooUected  at  Stoiington  in  tlie  laet  calendar  ye»r  w* 
21.932.26.  The  prinoipnl  viilne  of  the  linrbi  as  a  harbor  of  refii|;e.  TliB  nusrMi 
liglita  are  Stanincton  Light  and  Latimer  1  Light,    The  nenreet  f'u^tifi(^•tlon ii 

Fort  Trumbull,  New  London  Harbor,  Conni.w..uat. 

Money  statement. 

July  1, 1892,  balftucB  uiiBXiicndad ." «38,5« 

Amount  opprupriated  by  act  approvod  Jnly  13,  IBiKi 12, 500,  W 

12,53&» 
June  30, 1893,  amount  expended  during  fleoal  yeiir fiOO.S* 

July  1, 1893,  balance  unexmnded ll,fBJ.9« 

Jnly  1, 1893,  ontB  tan  ding  liabilities TB.M 

July  1, 1893,  balauce  available ll,8S8.iO 


The 
i-epoTta 
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arriving  at  and  leaving  Stoningtou  Harbor  by  wat«r  durinf;  the  ul- 
ing  December  31,  1892,  is  efitiinnted  ns  follows  [buacd  maini;  npon 
fromilr.  t'liarlpBT.  Stanton,  collector  of  ouslonis,  StoninKtou,  C'nrui.)! 


Lnmbiir  and  pmdacta. . 
CohJ.  mlBBrala.  and  prw 
Ocorrnl  rnvrrhondiiie  (n 
SuudriM 
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Gain  over  last  year,  abont  10  per  cent;  transportation  lines  established  during 
the  year,  none  reportea. 

The  passage  of  vessels  through  this  waterway  is  estimated  as  follows  (each 
entrance  and  departure  together  being  counted  as  one  passage) : 


Character  or  class  of  service. 


Steam: 

Freight  and  passenger 

Freight,  mainly * 

Passenger,  mauily ^ 

Fishing 

Tugs 

Sail: 

Freight 

Fishing  boats 

Pleasure  boats,  large 

Pleasure  boats,  sm^ 


No. 

Average 
draft. 

Feet. 

450 

12 

38 

10 

80 

6 

50 

6 

300 

7 

1,000 

10 

500 

6 

600 

5 

1,000 

3 

Average 
tonnage. 

Tont. 

1,500 

1,000 

100 

25 

80 

150 
30 
10 

4 


C  21. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 

1.  WRECK  OF  SCHOONER  J.  B.  WOODBURY. 

-  The  wooden  scbooner  J.  B,  Woodbury  was,  iu  the  month  of  April, 
1892,  reported  as  being  sunk  in  about  4  feet  depth  of  water  in  location 
approximately  2  miles  south  of  theMonomoy  Life-Saving  Station  and 
about  one- third  of  a  mile  from  shore  in  Chatham  Bay,  on  the  west  side 
of  Monomoy  Point,  Southern  Cape  Cod,  Massachusetts,  and  as  being 
a  dangerous  obstruction  to  the  life-saving  boats  and  to  the  shallow  draft 
sail-boat  navigation  of  the  neighborhood. 

At  the  time  (1878)  when  originally  wrecked  (by  stranding)  her  meas- 
urements were  approximately  as  follows:  Length,  65  feet;  breadth, 
16  feet;  depth,  7  feet;  gross  tonnage,  80  tons. 

Under  the  provisions  of  section  4  of  river  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  June  17  and  of 
the  Chief  of  Engineers  of  June  18,  1^892,  the  destrp.ction  and  removal 
of  this  wreck  was  authorized;  work  to  be  done  by  contract,  after  due 
advertisement.  Subsequently  and  after  the  necessary  advertisement, 
bids  were  opened  on  July  6, 1892  (see  attached  abstract  of  proposals), 
and  a  contract  was  entered  into  with  Mr.  Charles  W.  Johnston,  of 
Lewes,  Del.,  under  date  of  July  15,  approved  July  28, 1892;  work  to 
be  commenced  July  14  and  finished  August  15, 1892. 

This  work  was  placed  under  the  locsd  charge  of  Assistant  Engineer 
Edward  Parrish,  with  Mr.  B.  F.  Case  as  inspector.  Work  in  the  field 
was  commenced  July  14  and  completed  July  29,  the  entire  wreck  being 
removed  to  the  level  of  the  surrounding  ocean  bottom. 

Ko  property  was  recovered  from  the  wreck. 

The  total  cost  of  this  work  was  $501.96,  including  the  contract  price 
and  all  ex])enses  of  first  examination,  subsequent  inspection,  and  all 
other  superintendence  in  the  field  and  office. 
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Abstract  ofpropoBaU  opened  July  6,  189i,  at  Newport.  B,  L,hy  Capi.  W,  H.  Bia^, 
Corps  of  Engineers,  for  removing  wreck  of  schooner  Jroodbury  in  the  bay  at  Ckatkawif 
Mass. 

[Quantity  roquired^  whatever  may  be  necessary  for  completion.] 


No. 


1 

n 


Bidders.  Price  Ud. 


3 

4 
5 


Charles  W.Johnston,  Lewes,Del 

Davis  Coast  Wrecking  Corporation,  Hew  Bedford,  Mass 

Kickerson  &Kendrick,  Chi^lvam,  Mass 

James  E.Nickerson,  Boston, Mass 

Enoch  Townsend,  Somers  Point,  N.J 

Stephen  F.  Bearse,  Chatham,  Mass 


6M 

MS 

M2 

*7«5 

1,801 


*  Includes  removal  of  wreck  Bertha  J.  FeUows, 
Contract  awarded  to  Charles  W.  Johnston. 

2.  WRECK  OF  SCHOONER  BERTHA  J.  FELLOWS. 

The  wooden  schooner  Bertha  J.  Fellows  was,  in  the  month  of  April, 
1892,  reported  as  being  sunk  in  about  3  feet  dex>th  of  water  in  location 
approximately  three-quarters  of  a  mile  north  of  theMonomoy  Life-Sav- 
ing Station,  and  about  500  yards  from  shore  in  Chatham  Bay,  on  the 
west  side  of  Monomoy  Point,  southern  Cape  Cod,  Mass.,  and  as  being 
a  dangerous  obstruction  to  the  life-saving  boats  and  to  the  shallow 
draft  sail-boat  navigation  of  the  neighborhood. 

At  the  time  (1885)  when  originally  wrecked  (by  stranding)  her  meas- 
urements were  approximately  as  follows:  Length,  70  feet;  breadth,  24 
feet;  depth,  7  feet;  gross  tonnage,  90  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  14, 1880,  and  by  direction  of  the  Secretary  of  War  of  June  17 
and  of  the  Chief  of  Engineers  of  June  18, 1892,  the  destruction  and  le- 
moval  of  this  wreck  was  authorized;  work  to  be  done  by  contaract,  after 
due  advertisement.  Subsequently  and  after  the  necessary  advertise- 
ment, bids  were  opened  on  July  5, 1892  (see  attached  abstract  of  pro- 
posals), and  a  contract  or  agreement  was  entered  into  with  Mr.  F.  F. 
Bearse,  of  Chatham,  Mass.,  under  date  of  July  14,  approved  July  26, 
1892;  work  to  be  commenced  July  16  and  finished  September  1, 1892. 

This  work  was  placed  under  the  local  charge  of  Assistant  Engineer 
Edward  Parrish,  with  Mr.  B.  F.  Case  as  inspector.  Woric  in  the  field 
was  commenced  July  21  and  completed  July  24, 1892,  the  entire  wreck 
being  removed  to  the  level  of  the  surrounding  ocean  bottom. 

No  property  was  recover,ed  from  the  wreck. 

The  total  cost  of  this  work  was  $342.92,  including  the  contract  price 
and  all  expenses  of  first  examination,  subsequent  inspection,  and  all 
other  superintendence  in  the  field  and  office. 

Abstract  of  proposals  opened  July  5,  189g,  at  Newport,  B,  L,  by  Capt,  W.  H.  BU^jft 
Corps  of  Engineers,  for  removing  wreck  of  schooner  Bertha  J,  Fetlowa  in  the  ban  <M 
Chatham,  Mass, 

[Quantity  required:  whatever  may  be  necesaary  for  complete  work.l 


1 
S 

3 

4 
5 
6 
7 
8 


F.F.Bearse,  Chatham,  Mass 

Charles  W.  Johnston,  Lewes,  Del 

T.H.Gill,  Chatham,  Mass 

Davis  Coast  Wrecking  Corporation,  New  ]k)d ford,  Mass. 

Nickerson  &,  Kendrick,  Chatham,  Mass 

James  E.  Nickerson,  Boston,  Mass 

Enoch  Townsend,  Somers  T'oint,  N.  J 

Stephen  F.  Bearsc,  Chatham,  Mass 


3M 
S87 
400 


•78$ 
1,10Q 


*Inclndes  removal  of  wreck,  J,  B.  Woodbury, 
Contract  awarded  to  F.  F  Bearse. 
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3.  WRECK  OF  SCHOONER  DAVIS   BROTHERS. 

The  wooden  schooner  Davis.  Brothers  was,  in  the  month  of  August, 
1892,  reported  as  being  sunk  in  aboat  13  feet  depth  of  water  in  location 
approximately  300  yards  southwest  of  the  west  ferry  wharf  of  Oonani- 
cut  Island,  in  Dutch  Island  Harbor,  Narragansett  Bay,  Rhode  Island 
(having  entered  this  place  on  fire  in  June,  1891,  and  then  having  been 
scuttled,  stripped,  and  left  in  this  place  by  her  owners),  and  as  being 
a  dangerous  obstruction  to  the  steam  and  sail  boat  navigation  of  the 
neighborhood,  and  as  having  caused  recent  damage  to  such  craft. 

At  the  time  when  originally  wrecked  this  vessel  was  loaded  with 
lime,  and  her 'measurements  were  approximately  as  follows:  Length, 
75  feet;  breadth,  26  feetj  depth,  8  feet;  gross  tonnage,  142  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  and  by  direction  of  the  Secretary  of  War  of  September  23  and 
of  the  Chief  of  Engineers  of  Sejitember  24, 1892,  the  destruction  and 
removal  of  this  wreck  was  authorized,  work  to  be  done  by  hired  labor 
and  the  use  of  the  Government  plant. 

The  work  was  placed  under  the  local  charge  of  Assistant  Engineer 
Edward  Parrish,  with  Mr.  Theodore  McMaLon  as  diver  and  inspector. 
Work  in  the  field  was  commenced  on  the  13th  and  completed  on  the 
20th  October.  The  wrecking  plant  consisted  of  a  small  steam  lighter 
and  small  boats,  provided  with  dynamite,  electric  fuses,  and  a  firing 
battery.  Five  hundred  and  fifty-four  pounds  of  dynamite  completely 
broke  up  and  scattered  the  cargo  and  old  hull.  Everything  liable  to 
cause  further  trouble  was  pulled  up  out  of  way  upon  the  neighboring 
beach,  the  place  of  the  wreck  being  cleared  down  to  a  level  of  14  feet 
below  low  water,  this  being  about  a  foot  below  the  level  of  the  sun^ound- 
ing  bottom. 

No  property  of  value  was  recovered  from  the  wreck. 

The  total  cost  of  this  work  was  $774.25,  including  all  expenses  of  first 
examiTiation,  subsequent  inspection,  and  all  other  superintendence  in 
the  field  and  office. 

4.   WRECK  OF  SCHOONER  FRANCIS  EDWARDS. 

The  wooden  schooner  Francis  Edwards  was  in  the  month  of  October, 
1892,  reported  as  lying  in  about  10  feet  depth  of  water  in  location 
approximately  100  feet  south  of  Crow  Island,  in  the  inner  harbor  of 
Fairhaven,  opposite  Kew  Bedford,  Mass.  (having  in  May,  1892,  been 
found  adrift  in  Vineyard  Sound,  then  towed  into  port,  run  aground, 
stripped,  and  left  by  her  finders  and  owners  in  the  shallow  water  of 
the  above  harbor),  and  as  being  a  dangerous  obstruction  to  the  shallow 
draft  sailboat  navigation  of  the  neighborhood. 

At  the  time  when  originally  wrecked  this  vessel  was  loaded  with 
spars  and  lumber  and  her  measurements  were  approximately  as  follows : 
length,  104  feet 5  breadth,  29  feet 3  depth,  9  feet;  gross  tonnage,  214 
tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  14, 1880,  and  by  direction  of  the  Secretary  of  War  of  January  21 
and  of  the  Chief  of  Sugineers  of  January  23, 1893,  the  destruction  and 
removal  of  this  wreck  was  authorized,  work  to  be  done  by  hired  labor 
and  the  use  of  the  Government  plant. 

This  work  was  placed  under  the  local  charge  of  Assistant  Engineer 
Cdward  Parrish,  with  Mr.  Theodore  McMahon  as  diver  and  inspector. 
Work  in  the  field  was  commenced  on  March  1  and  completed  on  March 
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14, 1893.  The  wreck  was  found  to  be  badly  water-logged,  and  its  hulk 
firmly  and  considerably  embedded  in  the  mud.  Three  hundred  pounds 
of  dynamite,  fired  by  electricity,  was  used  in  breaking  up  and  dislodg- 
ing the  wreck.  All  part«  were  removed  down  to  a  little  below  the  level 
of  the  surrounding  harbor  bottom. 

No  property  was  recovered  from  the  wreck.* 

The  total  cost  of  the  work  was  $405.69,  including  all  expenses  of  first 
examination,  subsequent  inspection,  and  all  other  sux>eiintendence  in 
the  field  and  office. 

5.  WRECK  OF  SCHOONER  aEORGE  S.  TARBELL. 

The  three-masted  wooden  schooner  George  S.  Tarbell  was  in  the 
month  of  November,  1892,  re]>orted  as  being  sunk  in  about  80  feet 
depth  of  water  in  location  approximately  5  miles  southwest  of  Vine- 
yard Sound  light-ship,  at  the  western  entrance  to  Vineyard  Sound, 
Massachusetts,  and  its  masts  and  rigging  as  being  a  dangerous  ob- 
_8tructiou  to  the  deep  and  shallow  draft,  steam  aud  ^dl  boat  navigation 
of  the  neighborhood. 

At  the  time  (Kovember,  1892),  when  originally  wrecked  (sinking  by 
collision)  this  vessel  was  loaded  with  plaster:  and  her  measurements 
were  approximately  as  follows:  Length,  139  feet;  breadth,  32  feet; 
depth,  15  feet ;  gross  tonnage,  525  tons. 

IJnder  the  provisions  of  section  4  of  the  rivef  and  harbor  act  of 
June  14, 1880,  and  by  direction  of  the  Secretary  of  War  of  December 
15  and  of  the  Chief  of  Engineers  of  December  16, 1892,  the  destruc- 
tion and  removal  of  this  wreck  was  authorized,  work  to  be  done  by 
hired  labor  and  the  use  of  the  Government  plant. 

This  work  was  placed  under  the  local  charge  of  Assistant  Engineer 
Edward  Parrish,  with  Mr.  Theodore  McMahon  as  diver  and  inspector. 
The  wrecking  plant  consisted  of  a  tug  and  small  boat,  provided  with 
dynamite,  electric  fuses,  and  a  firing  battery,  with  which  the  masts  and 
rigging  were  to  be  removed.  Specially  bad  weather  prevented  field 
work  during  a  portion  of  the  time,  allowing  work  on  only  three  days  out 
of  sixteen ;  but  work  in  the  field  was  finally  commenced  February  13 
and  completed  February  28;  the  entire  wreck  being  removed  to  a  level 
of  G5  feet  below  mean  low  water,  this  being  about  15  feet  above  the 
level  of  the  surrounding  ocean  bottom. 

Ko  property  was  recovered  from  the  wreck,  except  a  few  pieces  of 
the  mast  not  considered  worth  selling. 

The  total  cost  of  the  work  was  $995.31,  including  d^U  expenses  of 
first  examination,  subsequent  inspection,  and  other  superintendence  in 
the  field  aud  ofiiee. 

6.  WRECK  OF  COAL  BARGE  SOOLOO. 

The  wooden  coal  barge  Sooloo  wa«  in  the  month  of  December,  1892,  re- 
ported as  being  sunk  in  about  28  feet  of  water  in  location  approximately 
3,500  yards  northeast  of  Pollock  Kip  light  vessel,  near  the  bell  buoj'  in 
Pollock  Kip  Channel,  eastern  entrance  to  Kantucket  Sound,  Massa- 
chusetts (having  bumped  on  the  adjacent  shoals  in  endeavoring  to 
avoid  the  sunken  Alva)^  and  as  being  a  dangerous  obstruction  to  the 
deep  and  shallow  draft  steam  and  sail  boat  navigation  of  the  neighbor- 
hood. 

At  the  time  (November,  1802)  when  originally  T^TCcked  (foundering 
in  a  storm)  this  vessel  was  loaded  with  coal;  and  her  measurements 
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were  approximately  as  follows:  Leiiftth,  164  feet;  brejidth,  31  feet; 
depth,  23  feet;  gross  tonnage,  9G2  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  14, 1880,  and  by  direction  of  the  Secretary  of  War  of  January  21 
and  of  the  Chief  of  Engineers  of  January  24,  1893,  the  destruction  and 
removal  of  this  wreck  was  authorized,  work  to  be  done  by  hired  labor 
and  the  use  of  the  Government  plant.  Subsequently  an  agreement 
was  entered  into  with  Mr.  Charles  W.  Johnston  (then  at  work  upon 
another  wreck  near  by),  under  date  of  March  21,  approved  March  25, 
1893,  work  to  be  commenced  during  his  other  work  'and  finished  as 
soon  as  possible. 

This  work  had  meanwhile  been  placed  under  the  local  charge  of 
Assistant  Engineer  J.  H.  Kostock,  with  Mr.  Theodore  McMahon  as 
diver  and  inspector.  By  the  time  tliat  the  work  of  actual  removal  of 
the  wreck  was  commenced  the  ocean  storms  and  currents  had  scoured 
away  the  shoal  to  a  further  depth  of  3  feet,  so  that  the  few  remnants 
of  the  wreck  then  lay  in  about  31  feet  depth  of  water.  Work  upon 
this  wreck  was  commenced  by  Mr.  Johnston  on  April  29  and  ended  on 
the  same  day,  a  fortunate  chance  allowing  this  day  to  be  fully  utilized 
for  active  field  wOrk.  During  this  day  of  field  work  about  60  pounds 
of  dynamite  were  exploded  around  the  wreck  in  small  charges  of  from 
10  to  30  pounds  each,  by  which  the  remaining  parts  of  the  hull  of  the 
wreck  were  entirely  broken  up  and  scattered  over  the  ocean  bottom. 
A  final  inspection  made  on  the  same  day  showed  that  everything  had 
been  removed  down  to  a  level  of  31  feet  below  low  water,  this  being 
the  general  level  of  the  surrounding  bottom. 

No  property  of  any  value  was  recovered,  and  no  attempt  was  made 
to  do  so,  since  the  cost  of  such  work  would  have  been  greater  than  the 
value  of  the  material  saved  (either  through  the  direct  expense  of  such 
work,  or  the  delay  thereby  caused  to  the  main  work  of  destruction  of 
the  wreck  itself). 

The  total  cost  of  the  work  was  $411.93,  including  all  expenses  of  first 
examination,  subsequent  inspection,  and  other  superintendence  in  the 
field  and  ofiice. 

7.  WRECK  OF  COAL  BABGE  STOEM  KINO. 

The  wooden  coal  barge  Storm  King  was  in  the  month  of  December, 
1892,  reported  as  being  sunk  in  16  feet  depth  of  water  in  location  ap- 
proximately 6,000  yards  due  north  of  the  Pollock  Kip  light  vessel, 
eastern  entrance  to  Nantucket  Sound,  Massachusetts  (having  bumped 
on  the  adjacent  shoals  in  endeavoring  to  avoid  the  sunken  Alva),  and 
as  being  a  dangerous  obstruction  to  the  shallow  draft  steam  and  sail 
boat  navigation  of  the  neighborhood. 

At  the  time  (November,  1892)  when  originally  wrecked  (foundering 
in  a  storm)  this  vessel  was  loaded  with  coal,  and  her  measurements 
were  approximately  as  follows:  Length,  189  feet;  breadth,  37  feet; 
depth,  24  feet;  gross  tonnage,  1,261  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  and  by  direction  of  the  Secretary  of  War  of  January  21,  and 
of  the  Chief  of  Engineers  of  January  24, 1893,  the  destruction  and  re- 
moval of  this  wreck  was  authorized,  work  to  be  done  by  hired  labor 
and  the  use  of  the  Government  plant.  Subsequently  an  agreement 
was  entered  into  with  Mr.  Charles  W.  Johnston  (then  at  work  upon  an- 
other wreck  near  by),  under  date  of  March  21,  approved  March  25, 1893, 
work  to  be  commenced  during  his  other  work  and  finished  as  soon  as 
possible^ 
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This  work  had  meanwhile  been  placed  under  the  local  charge  of  As- 
sistant Engineer  J.  H.  Eostock,  with  Mr.  Theodore  McMahon  as  diver 
and  inspector.  By  the  time  that  the  work  of  actual  removal  of  the 
wreck  was  commenced,  the  ocean  storms  and  currents  had  scoured 
away  the  shoal  to  a  further  depth  of  7  feet,  so  that  the  few  remnants  of 
the  wreck  then  lay  in  about  21  feet  depth  of , water.  Work  upon  this 
wreck  was  commenced  by  Mr.  Johnston  on  the  2<lth  of  April  and  ended 
on  the  27th  of  April,  during  which  time  the  weather  was  such  that  only 
two  davs  could  be  utilized  for  active  field  work.  During  these  two 
days  of  field  work,  about  50  pounds  of  dynamite  were  exploded  around 
the  wreck  in  small  charges  of  from  10  to  30  pounds  each,  by  which  the 
remaining  parts  of  the  hull  of  the  wreck  were  entirely  broken  up  and 
scattered  over  the  ocean  bottom.  A  final  inspection  made  on  the  28th 
of  April  showed  that  everything  had  been  removed  down  to  a  level  of 
22  feet  below  low  water,  this  being  the  general  level  of  the  suroonding 
bottom. 

No  property  of  any  value  was  recovered;  and  no  attempt  was  made 
to  do  so,  since  the  cost  of  such  work  would  have  been  greater  than  the 
value  of  the  material  saved  (either  through  the  direct  expense  of  such 
work,  or  the  delay  thereby  caused  to  tl^e  main  work  of  destruction 
of  the  wreck  itself). 

The  total  cost  of  the  work  was  $399.12,  including  all  expenses  of  first 
examination,  subsequent  inspection  and  other  superintendence  in  the 
field  and  ofQce. 

8.  WREOK  OF  BARK  R.  A.  ALLEN. 

The  three-masted  wooden  bark  £.  A.  Allen  was  in  the  montli  of 
December,  1892,  reported  as  being  sunk  in  18  feet  depth  of  water  on 
the  eastern  edge  of  Handkerchief  Shoal,  west  of  Monomoy  Point, 
southern  Gape  God,  Massachusetts,  and  as  being  a  dangerous  obstruc- 
tion to  the  shallow  draft  sailboat  navigation  of  the  neighborhood,  and 
as  having  caused  recent  damage  to  such  craft. 

At  the  time  (1867)  when  originally  wrecked  (by  stranding)  this  ves- 
sel was  loaded  with  coal,  and  her  measurements  were  approximately 
as  follows:  Length,  130  feet;  breadth,  30  feet;  depth,  19  feet;  gross 
tonnage,  576  tons. 

XJnder  the  i>rovisions  of  section  4  of  the  river  and  harbor  act  of 
June  14, 1880,  and  by  direction  of  the  Secr€$tary  of  War  of  January  21, 
1893,  and  of  the  Chief  of  Engineers  of  the  same  date,  the  destruction 
and  removal  of  this  wreck  was  authorized,  work  to  be  done  by  hired 
labor  and  the  use  of  the  Government  plant.  Subsequentiy  an  agree- 
ment was  entered  into  with  Mr.  George  W.  Johnston  (then  at  work  upon 
another  wreck  near  by),  under  date  of  March  22,  approved  March  27, 
1893,  work  to  be  commenced  during  his  other  work  anu  finished  as 
soon  as  possible. 

This  work  had  meanwhile  been  placed  under  the  local  charge  of 
Assistant  Engineer  J.  H.  liostoek,  with  Mr.  Theodore  McMahon  as 
diver  and  inspector.  By  the  time  that  the  work  of  actual  removal  of 
the  wreck  was  commenced,  the  ocean  storms  and  currents  had  some- 
what shifted  her  position,  but  had  not  much  changed  her  condition 
otherwise.  Work  upon  this  wreck  was  commenced  by  Mr,  Johnston  on 
April  3  and  ended  on  April  24,  during?  which  time  the  weather  was  such 
that  only  seven  days  could  be  utilized  for  active  field  work.  During 
these  seven  days  of  field  work  about  660  pounds  of  dynamite  were 
exploded  around  and  inside  of  the  wreck  in  small  charges  of  from  10 
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to  30  poiiDds  each,  by  which  the  remaining  i>arts  of  the  hull  of  the 
wreck  were  entirely  broken  up  and  scattered  over  the  ocean  bottom.  A 
final  inspection  made  on  April  24  showed  that  everything  had  been 
removed  down  to  a  level  of  19  feet  below  low  water,  this  being  about 
2  feet  above  the  general  level  of  the  surrounding  bottom,  but  about  1 
foot  below  the  level  of  .the  bottom  of  the  route  over  which  approaching 
boats  must  come. 

1^0  property  of  any  value  was  recovered,  and  no  attempt  was  made 
to  do  so,  since  the  cost  of  such  work  would  have  been  greater  than  the 
value  of  the  material  saved  (either  through  the  direct  expense  of  such 
work,  or  the  delay  thereby  caused  to  the  main  work  of  destruction  of 
the  wreck  itself). 

The  total  cost  of  the  work  was  $933.37,  including  all  expenses  of 
first  examination,  subsequent  inspection,  and  other  superintendence  in 
field  and  office. 

9.   WRECK  OF  SCHOONER  CHARLOTTE  FISH. 

The  two-masted  wooden  schooner  Charlotte  Fish  was,  in  the  month  of 
December,  1892,  reported  as  being  sunk  in  32  feet  depth  of  water  in 
location  approximately  4  miles  south  of  Monomoy  Light-House,  south- 
ern Cape  Cod,  Massachusetts,  and  as  being  a  dafigerous  obstruction  to 
the  deep  and  shallow  draft  steam  and  sail  boat  navigation  of  the  neigh- 
borhood. 

At  the  time  (December,  1892)  w\ien  originally  wrecked  (foundering 
in  a  storm)  this  vessel  was  loaded  with  coal,  and  her  measurements 
were  approximately  as  follows:  Length,  105  feet;  breadth,  27  feet; 
depth,  10  feet;  gross  tonnage,  234  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor-  act  of 
June  14, 1880,  and  by  direction  of  the  Secretary  of  War  of  January  21, 
and  of  the  Chief  of  Engineers  of  January  23, 1893,  the  destruction  and 
removal  of  this  wreck  was  authorized;  work  to  be  done  by  contract 
after  due  advertisemeBt.  Subsequently,  and  after  the  necessary  adver- 
tisement, bids  were  opened  on  the  8th  of  March,  1893  (see  attached  ab- 
stract of  proposals),  and  a  contract  was  entered  into  with  Messrs.  John- 
ston &  Townsend,  of  Somers  Point,  N.  J.,  under  date  of  March  16,  ap- 
proved March  25, 1893;  work  to  be  commenced  May  13  and  finished  in. 
two  months  thereafter. 

This  work  was  placed  under  the  local  charge  of  Assistant  Engineer 
J.  H.  Eostock,  with  Mr.  Theodore  McMahon  as  diver  and  inspector. 
By  the  time  that  the  work  of  actual  removal  of  the  wreck  was  com- 
mence, the  ocean  storms  and  strong  currents  of  this  vicinity  had 
drifted  the  wreck  considerably  to  the  eastward  and  had  then  about 
completely  broken  up  her  hull  and  scattered  her  cargo,  leaving  only  her 
bow,  one  of  her  spars,  a  few  portions  of  her  hull,  and  her  Anchors  and 
chains.  Work  upon  this  wreck  was  commenced  by  Mr.  Johnston  on 
the  Ist  of  April  and  ended  on  the  26th  of  April,  during  which  time  the 
weather  was  such  that  only  four  days  could  be  utilized  for  active  field 
work.  During  these  four  days  of  field  work,  about  200  pounds  of  dy- 
namite were  exploded  around  the  wreck  in  small  charges  of  from  10  to 
30  pounds  each,  by  which  the  remaining  parts  of  the  hull  of  the  wreck 
were  entirely  broken  up  and  scattered  over  the  ocean  bottom.  A  final 
inspection,  made  on  the  1st  of  May,  showed  everything  had  been  re- 
moved to  a  level  of  33  feet  below  low  water,  this  being  about  the  gen- 
eral level  of  the  then  surrounding  bottom. 

No  property  of  any  value  was  recovered,  and  no  attempt  was  made 
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to  do  80,  since  the  cost  of  such  work  would  have  been  greater  than  the 
value' of  the  material  saved  (either  through  the  direct  exx)en8e  of  such 
work,  or  the  delay  thereby  caused  to  the  main  wort  of  destruction  of 
the  wreck  itself). 

The  total  cost  of  the  work  was  $1,548.20;  including  the  contract 
price  and  all  expenses  of  first  examination,  subsequent  inspection,  and 
other  superintendence  in  field  and  ofQce. 

The  experience  of  this  work  is,  in  my  opinion^  entirely  against  the 
mere  destruction  of  wrecks  being  done  by  advertisement  and  contract, 
first,  because,of  the  long  delay  ^usually  two  months)  necessary  for  the 
advertisement  aud  the  formalities  of  the  contract,  during  which  time 
the  wreck  is  liable  to  cause  other  wrecks;  and,  second,  because  of  the 
still  greater  interval  (usually  three  months)  between  the  preparation  of 
8i>ecifications  and  the  actual  commencement  of  field  work,  during  which 
the  condition  of  the  wreck  may  be  so  changed  by  storms  that  8x>ecifica- 
tions  must  be  to  a  large  exteut  delusive,  and  bids  to  a  large  extent 
guesswork.  In  this  particular  case,  work  by  hired  labor  would  have 
probably  saved  at  least  a  month's  delay  (and  its  danger  to  shipping) 
and  a  large  percentage  of  the  total  cost  of  the  work. 

Absiraot  ofpropo8aU  opened  March  18, 1893,  at  Xewpwi,  Jt,  L,hy  Capt,  W.  JQT.  JKrdjf, 
Corps  of  Engineers,  for  Removing  wreek  of  eohooner  Charlotte  FUh,  Nantwifsei  Sommd, 
eouwioeet  of  Jllonomoy  Island,  Jl£assa<^iiseits. 

[Quantity  reqaired :  Whateyer  mar  ^  necessary  for  complete  work.] 


Ko. 


1 
2 


Bidders. 


Charles  W.Johnston  &  Bnoeh Townaend,  Somers  Point,  X.  J- 
Davis  Coast  Wrecking  Co.,  New  Bedfoid,  Mass. 


PrkebM. 


|l,l».W 


Contract  awarded  to  Johnston  A  Townaend. 

10.  OLD  WRECK  IN  NANTUCKET  HABDOB. 

A  portion  of  a  wooden  schooner  (name  nnknown)  was  in  the  month 
of  May  reported  as  lying  sunk  in  0  to  11  feet  depth  of  water  in  location 
appro xiinnU^ly  opposite  the  end  of  the  eastern  jetty  and  in  the  middle 
of  the  channel  entrance  to  Nantucket  Harbor,  Massachusetts  fthe 
schooner  itself  having  lain  wrecked  for  a  year  or  more  on  the  beacn  of 
Coatue  Point  outside  the  jetties,  and  having  been  cut  to  pieces  and 
scattered  by  the  ice  of  the  past  winter),  and  as  being  a  dangerous  ob- 
struction to  the  steam  and  sail  boat  navigation  of  the  neighborhood. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  14, 1880,  and  by  direction  of  the  Secretary  of  War  of  May  16,  and 
of  the  Chief  of  Engineers  of  May  17, 1893,  the  destruction  and  removal 
of  this  wreck  was  authorized,  work  to  be  done  by  hired  labor  and  the 
use  of  the  Government  plant. 

Subsequently  under  Theodore  McMahon  as  diver  and  inspector,  work 
in  the  field  was  commenced  on  the  Ist  of  June,  1893,  and  completed  on 
the  same  day  j  aportionof  thestem  or  stern  of  the  old  vessel,  found  firmly 
embedded  in  the  ground  and  projecting  well  above  its  general  surface 
(in  such  way  as  to  be  of  a  very  dangerous  character),  and  other  minor 
portion  of  the  old  wreck,  were  unearthed  and  broken  up  by  a  few 
charges  of  dynamite;  aud  the  larger  fragments  were  hauled  up  on  the 
adjacent  beach  well  above  high- water  mark;  the  entire  wreck  being 
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removed  to  a  level  of  11  feet  below  mean  low  water,  this  being  about 
the  level  of  the  surrounding  channel  bottom. 

No  property  was  recovered  from  the  wreck. 

The  total  cost  of  this  work  was  about  $150,  including  all  expenses  of 
superintendanee  in  the  field  and  office. 

11.   OLD  WBEOK  IN  EDGABTOWN  HABBOB. 

A  wooden  schooner  (name  unknown)  was  in  the  month  of  May,  1893, 
reported  as  being  sunk  in  6  to  18  feet  depth  of  water  in  location  ap- 
proximately 0.6  miles  southeast  of  Edgartown,  Marthas  Vineyard,  Mass., 
on  the  eastern  shore  of  its  harbor  (having  stranded  at  this  place  a  few 
years  ago,  and  having  been  cut  down  to  the  water's  edge  by  the  ice  of. 
the  past  winter)  and  as  being  a  dangerous  obstruction  to  the  deep  and 
shallow  draft  steam  and  sail  boat  navigation  of  the  neighborhood. 

Under  the  provision  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  and  by  direction  Of  the  Secretary  of  Wai-  of  May  17, 1893,  and 
of  the  Chief  of  Engineers  of  the  same  date  the  destruction  and  removal 
of  this  wreck  was  authorized;  work  to  be  done  by  hired  labor  and  the 
use  of  the  Government  plant.  Subsequently,  under  Theodore  IMcMahon 
aiS  diver  and  inspector,  work  in  the  field  was  commenced  June  26  and 
completed  June  28, 1893.  The  bow,  stern,  and  portions  of  the  sides  of 
the  vessel,  being  found  still  standing,  were  broken  up  by  50  pounds  of 
dynamite  in  six  successive  charges,  and  such  large  fragments  as  ap- 
X>eared  dangerous  to  leave  were  hauled  upon  the  beach  above  high- water 
mark,  the  entire  wreck  being  removed  to  the  level  of  the  surrounding 
harbor  bottom. 

No  property  was  recovered  from  the  wreck. 

The  total  cost  of  this  work  was  about  $130,  including  all  expense  of 
superintendence  iur  the  field  and  office. 

12.  WEECK  OF  STEAM  YACHT  ALVA. 

The  steel  steam  yacht  Alva  was  in  the  montli  of  October,  1892,  re- 
ported as  being  sunk  in  about  22  feet  depth  of  water  in  location  approxi- 
mately 1  mile  northeast  of  Pollock  Kip  Light  Vessel  in  the  middle  of 
Pollock  Rip  Channel,  eastern  entrance  to  Nantucket  Sound,  Massa- 
chusetts, and  as  being  a  dangerous  obstruction  to  the  deep  and  shal- 
low draft  steam  and  sail-boat  navigation  of  the  neighborhood. 

At  the  time  (July,  1892)  when  originally  wrecked  (by  collision)  this 
vessel  was  on  a  pleasure  trip,  and  therefore  without  special  cargo. 
Her  measurements  were  approximately  as  follows:  Length,  256  feet; 
breadth,  32  feet;  depth,  18  feet;  gross  tonnage,  1,151  tons. 

Shortly  after  sinking  this  vessel  was  sold  to  a  wrecking  company, 
who  worked  upon  her  about  three  months  in  the  hopes  of  floating  her 
and  removing  her  in  an  entirety.  She  was,  however,  abandoned  by 
them  on  November  23, 1892. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  and  by  direction  of  the  Secretary  of  War  of  October  22, 1892, 
and  of  the  Chief  of  Engineers  of  the  same  date,  the  destruction  and 
removal  of  this  wreck  was  authorized,  work  to  be  done  by  contract 
after  due  advertisement.  Subsequently,  and  after  the  necessary  adver- 
tisement, bids  were  opened  on  December  3, 1892  (see  attached  abstract 
of  proposals),  and  a  contract  or  agreement  was  entered  into  with 
Messrs.  Eedly  and  Van  Sant,  of  Atlantic  City,  N.  J.,  under  date  of 
December  12,  approved  December  29,  1892,  work  to  be  commenced 
January  14.  and  ^shed  May  14, 1893. 
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Specially  bad  weather  prevented  field  work  during  a  portion  of  the 
winter  and  spring,  on  account  of  which  the  contractor  was  authorized 
to  delay  commencement  until  March  15,  and  completion  until  July  15, 
1893;  but  finally  under  Mr.  J.  H.  Kostock  as  assistant  engineer,  and 
Mr.  Theodore  McMahon  as  diver  and  inspector,  work  in  the  field  was 
commenced  by  the  contractor  on  March  15, 1803,  and  practically  com- 
pleted at  the  end  of  June,  1893. 

Over  7,500  pounds  of  dynamite  were  exploded  in  and  around  the 
wreck,  by  which  the  sides  and  ends  were  cut  down  to  the  level  of  the 
surrounding  bottom  (about  30  feet  below  low  wat^r),  and  the  center 
and  rest  of  the  wreck  was  blown  down  to  at  least  24  feet  below  mean 
low  water.    Final  inspection  is  yet  to  be  made. 

Nb  property  was  recovered  from  the  wreck. 

The  total  cost  of  the  work  has  been  about  $7,100,  including  all  ex- 
penses of  first  examination,  subsequent  inspection,  and  other  superin- 
tendence in  the  field  and  ofdce. 

The  experience  of  this  wreck  is  greatly  against  such  work  as  this 
being  done  by  advertisement  and  contract;  first,  because  of  the  long 
delay  ^usually  two  months)  necessary  for  the  advertisement,  and  the 
formalities  of  the  contract,  during  which  time  the  wreck  is  liable  to 
cause  other  ^vrecks;  and  second,  because  of  the  still  greater  interval 
(usually  three  months)  between  the  preparations  of  specifications  and 
the  actual  dates  of  field  work,  during  which  time  the  condition  of  the 
wreck,  and  surroundings  may  be  so  changed  by  storms  that  specifica- 
tions must  be  to  a  large  extent  delusive,  and  bids  to  a  large  extent 
guess  work;  and  third,  because  the  lowest  bidder  under  such  circum- 
stances is  not  generally  the  best  man  for  the  work.  In  this  particular 
case,  if  advertisement  had  been  omitted  and  the  work  either  done  by 
the  Government  by  its  own  hired  labor  or  awarded  in  open  market  the 
wreck  might  have  easily  been  destroyed  and  scattered  before  the  com- 
mencement of  last  winter.  As  it  was,  the  two  months'  delay  for  adver- 
tisement and  contract  deferred  action  in  the  field  until  after  the  com- 
mencement of  the  stormy  winter  season  when  work  was  impossible, 
and  prevented  work  until  late  this  spring,  causing  six  months  delay; 
during  all  of  which  this  wreck  has  been  a  great  danger  to  tiiousands 
of  boats,  three  of  which  have  been  wrecked  thereby.  The  value  of 
these  tliree  wrecked  boats  would  have  much  more  than  paid  for  the 
entire  open  market  cost  of  the  entire  and  rapid  destruction  of  the  Alra. 

.Again  the  experience  of  this  wreck  has  shown  the  advantage  of  not 
attempting  to  save  any  of  the  cargo.  Had  it  been  required  that  the 
cargo  should  have  been  saved  and  carried  ashore  for  sale  the  cost  of 
the  work  would  have  been  several  times  increased  and  the  time  neces- 
sary for  the  removal  of  the  obstruction  would  have  been  nearly 
doubled. 

Abstract  of  proposals  opened  December  5,  1893t  at  Newport,  R,  J.,  by  Capt,  W,  R,  Birhy, 
Corps  of  Engineers,  for  removivg  wreck  of  steam  yacht  Alva,  in  the  channel  at  Pollock 
Hip,  Nantucket  Sound,  Massachusetts, 

[Quantity  required:  Whatever  may  be  iiecossary  to  complete  the  work.] 


No. 


1 
2 
3 


IMddcrs. 


Charles  W.  Johnson,  Lowog.  Dv].,  and  Knorh  Townsendr  Sonicrs  Point,  N.  J 

Chapniau  Derrick  and  \VMMkin«:  ("oiupany,  New  Vt)rk  City 

Comrliiw  J.  Kelly,  Atlantic  City,  and  Gilberts.  Van  Sant 


Price  bid. 


16,874 
5,916 


Contract  awarded  to  Kelly  &  Van  Sant,  of  Atlantic  City,  N.  J, 


A  TLA  NTi  c      Ocean 


I    i'> 


TO 


g 
g 


I 


*  1 
iisfli' 
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13.  WRECK  OF  STONE  SCHOONER  AT  MONOMOY  POINT. 

A  wooden  schooner  (name  unknown)  was  in  the  month  of  May,  1893, 
reported  as  being  sunk  in  10  to  20  feet  depth  of  water  in  location 
approximately  .0.7  mile  southeast  of  Monomoy  Point,  southern  Cape 
Cod,  Massachusetts,  on  the  edge  of  Shovelful  Shoal,  and  as  being  a 
dangerous  obstruction  to  the  deep  and  shallow  draft  steam  and  sail  boat 
navigation  of  the  neighborhood. 

At  the  time  (some  years  ago)  when  originally  wrecked  (by  stranding) 
this  vessel  was  loaded  with  paving  stone,  and  her  measurements  were 
probably  approximately  as  follows:  Length,  100  feet;  breadth,  30  feet; 
depth,  9  feet;  gross  tonnage,  250  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of 
June  14, 1880,  and  by  direction  of  the  Secretary  of  War  of  May  22, 
and  of  the  Chief  of  Engineers  of  May  23,  1893,  the  destruction  and 
removal  of  this  wreck  was  authorized,  work  to  be  done  by  hired  labor 
and  the  use  of  the  government  plant. 

The  work  of  her  removal  is  now  in  progress. 

14.  WRECK  OF  SCHOONER  NELLIE  V.  ROKES. 

The  wooden  BchooueT  N^ellie  V.  RoJceSy  was  in  the  month  of  May,  1893, 
reported  as  being  sunk  in  12  feet  depth  of  water  in  location  approxi- 
mately 0.6  mile  SE.  of  the  Chatham  Life-Sa\nng  Station,  Monomoy, 
Southern  Cape  Cod,  Mass.,  and  as  being  a  dangerous  obstruction  to 
the  shallow-draft  sailboat  navigation  of  the  neighborhood. 

At  the  time  (1890)  when  originally  wrecked  (by  stranding)  this  ves- 
sel was  loaded  with  paving  stone  and  her  measurements  were  approxi- 
mately as  follows:  Length,  125  feet;  breadth,  32  feet;  depth,  9  feet; 
gross  tonnage,  296  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14,  1880,  and  by  direction  of  the  Secretary  of  War  of  May  22  and  of 
the  Chief  of  Engineers  of  May  23,  the  destruction  and  removal  of  this 
wreck  was  authorized,  work  to  be  done  by  hired  labor  and  the  use  of 
the  Government  plant. 

The  work  of  her  removal  is  now  in  progress. 

15.  WRECK  OF'  SCHOONER  ROOERS. 

The  three-masted  wooden  ^choouer  Rogers  was,  in  the  month  of  June* 
1893,  reported  as  being  sunk  in  25  to  30  feet  depth  of  water  in  location 
approximately  1.5  miles  southwest  of  Monomoy  Point,  Southern  Cape 
Cod,  in  a  deep  hole  of  the  12-feet-deep  slough  across  Handkerchief 
Shoals,  Und  as  being  a  dangerous  obstruction  to  the  shallow-draft  sail- 
boat navigation  of  the  neighborhood. 

At  the  time  (April,  1893)  when  originally  wrecked  (by  stranding  in 
a  snowstorm)  this  vessel  was  loaded  with  coal,  and  her  measurements 
were  approximately  as  follows:  Length,  115  feet;  breadth,  31  feet; 
depth,  9  feet;  gross  tonnage,  266  tons. 

Under  the  provisions  of  section  4  of  the  river  and  harbor  act  of  June 
14, 1880,  and  by  direction  of  the  Secretary  of  War  of  June  12  and  of 
the  Chief  of  Engineers  of  June  13,  the  destruction  and  removal  of  this 
wreck  was  authorized,  work  to  be  done  by  hired  labor  and  the  use  of 
the  Government  plant. 

The  wort  of  her  removal  is  now  in  progress. 
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C  22. 

preliminary  examination  of  woods  holl,  massachusetts. 

United  States  Engineer  Oppicb, 

Nevoport^  B.  J.,  Jtme  10^  1893. 

General:  In  accordance  with  the  river  and  harbor  act  of  Jnly  13^ 
1S92,  and  orders  from  yonr  office  dated  July  14, 1892, 1  have  the  honor 
to  submit  the  following  report  upon  a  preliminary  examination  of  Woods 
Holl,  Mass. 

This  examination  was  made  by  Lieut.  W.  W.  Harts,  Corps  of  Engi- 
neers, under  my  orders.  His  full  rex>ort  is  appended.  My  opinions,  as 
below  stated,  are  based  partly  on  his  report  and  partly  upon  my  own 
personal  knowledge  and  careful  study  of  this  si>ecial  locality,  which 
was  visited  by  me  in  person  on  September  8,  1892,  and  at  several 
other  times  during  the  past  year.  The  statements  as  to  the  present 
and  prospective  demands  of  commerce  are  compiled  mainly  from  replies 
to  numerous  letters  addressed  by  me  to  the  chairmen  of  the  United 
States  Senate  Committee  of  Commerce  and  of  the  United  States  House 
Committee  of  Bivers  and  Harbors,  to  the  United  States  Senators  and 
Bepresentatives  in  whose  State  and  district  the  improvement  lies,  and 
to  postmasters,  collectors  of  customs,  and  to  such  other  prominent  per- 
sons of  the  neighborhood  as  were  supx>osed  to  be  interested  therein,  all 
of  whom  were  requested  to  give  ad^esses  of  other  interested  parties 
and  to  contribute  such  information  and  assistance  as  was  at  their  dis- 
posal. 

Woods  HoU  (see  Coast  Survey  Chart  No.  348)  is  the  name  given  to 
an  imx>ortant  combination  of  both  harbor  and  waterway  on  the  soutii 
coast  of  Massachusetts  opposite  the  island  of  Marthas  Vineyard  and 
at  the  end  of  the  point  of  mainland  separating  Buzzards  Bay  from 
Vineyard  Sound.  The  harbor  of  Woods  HoU  is  the  natural  junction  of 
railroad  communication  from  Massachusetts  and  the  north  with  steam- 
boat communication  southward  to  the  adjacent  islands  of  Marthas 
Vineyard  and  Nantucket.  The  waterway  of  Woods  Holl  is  the  natural 
and  most  sheltered  water  communication  along  the  shore  from  Ware- 
ham,  New  Bedford,  and  the  west,  through  Buzzards  Bay  to  Vineyanl 
Sound  and  the  east;  and,  because  of  its  greater  shelter,  would  be  much 
more  used  by  navigation  if  its  passage  were  better  cleared  of  its  rock 
obstructions.  The  position  of  Woods  Holl  with  reference  to  its  own 
surroundings  is  very  analogous  to  that  of  the  East  River  and  Hell  Gate 
with  reference  to  the  surroundings  of  New  York  City  and  Long  Island; 
and  tlie  need  of  a  better  channel  at  Woods  Holl  is  the  same  as  existe^l 
in  the  past  at  Hell  Gate,  the  main  difterence  being  merely  in  the  extent 
of  commerce  tlirough  the  two  places. 

The  adjacent  sounds,  as  well  as  Woods  Holl  Harbor,  are  deep  enough 
to  allow  of  their  use  by  boats  of  up  to  23  feet  draft.  The  majority  of 
vessels  that  would  at  present  use  this  passage,  draw,  however,  only  from 
6  to  10  feet.  Prominent  among  these  boats  are  tlie  steamers  plying 
between  New  Bedford  and  Nantucket,  carrying  hundreds  of  passengers 
at  a  trip  during  the  summer  months  and  passing  through  this  waterway 
eight  times  per  day.  Any  accidental  meeting  of  sail  and  steam  boat« 
in  this  passage  must  ordinarily  result  in  loss  of  both  life  and  property 
(as  has  already  happened  in  past  years). 

The  present  commerce  of  this  waterway  is  estimated  at  folly  175,000 
passengers  and  $1,000,000  worth  of  freight  per  year.    If  the  channel 
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were  300  feet  wide  and  12  feet  deep  this  water  would  probably  be  used 
(on  account  of  the  greater  shelter  of  Buzzards  Bay  route)  by  at  least 
5  per  cent  (2,000  boats,  500,000  tons,  or  from  $5,000,000  to  $20,000,000 
per  year)  of  the  vessels  now  using  the  more  southern  and  more  exposed 
route  through  Vineyard  Sound;  and  the  present  commerce  of  this  route 
would  thereby  be  increased  at  least  fivefold,  and,  moreover,  the  time  and 
danger  of  Vineyard  and  Nantucket  Sound  travel  would  be  greatly 
diminished. 

In  1874  this  waterway  was  examined  by  one  of  my  predecessors.  Gen. 
G.  K.  Warren,  and  recommended  for  improvement  up  to  the  securing 
of  a  channel  of  300  feet  width  and  18  feet  depth,  this  improvement 
being  stated  by  him  to  be  in  his  opinion  of  national  character.  So  far 
as  known  to  me  at  present  these  recommendations  have  been  sustained 
by  all  his  successors  and  the  Engineer  Department  from  that  time  until 
to-day. 

The  present  needs  of  navigation  in  this  locality,  in  my  opinion,  re- 
quire this  passage  to  be  immediately  straightened  and  cleaned  out  to  a 
%  width  of  at  least  300  feet  and  to  a  depth  of  at  least  12  feet;  and  such 
improvement  now  appears  to  me  to  be  not  only  of  national  importance 
but  at  the  present  time  more  needed  and  more  worthy  of  immediate 
help  from  the  General  Government  than  any  other  work  in  this  dis- 
trict. 

The  obstructions  in  the  channel  at  Woods  Holl  consist  mainly  of  rock 
bowlders;  and  the  geological  character  of  this  neighborhood  being  that 
of  glacial  deposit,  and  no  ledge  rock  being  in  sight  anywhere  near  by, 
it  is  reasonable  to  suppose  these  rock  bowlders  to  be  free  from  solid 
ledges  and  to  be  removable  at  reasonable  cost. 

I  have  therefore  to  state  my  opinion  that  for  the  reasons  above  given 
this  waterway  is  specially  worthy  of  immediate  and  extensive  improve- 
ment by  the  General  Government,  and  to  submit  my  estimate  of  $1,200 
as  an  amount  that  will  enable  me  to  make  a  survey  and  report,  includ- 
ing a  project,  with  estimate  of  the  cost  of  the  improvement  proposed. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TJ.  8.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indorBement.] 
FOBTHEAST  DIVISION  ENGINEEB  OFFIOE, 

I^ew  Yorkj  June  14, 1893. 

EespectfdUy  forwarded  to  the  Chief  of  Engineers,  U.  8.  Army. 
I  am  of  opinion,  for  the  reasons  stated  by  Capt.  Bixby  and  Lieut. 
Harts,  and  from  several  personal  examinations,  that  the  improvement 
of  the  channel  between  Buzzards  Bay  and  Vineyard  Sound,  near  Woods 
Holl,  is  eminently  worthy  of  improvement  by  the  General  Government; 
also  that  the  cost  of  the  needful  surveys  and  of  the  preparation  of 
detailed  plans  and  estimates  may  fairly  be  estimated  at  $1,200. 

Heney  L.  Abbot, 
Colonel  of  Engineers,  Bvt  Brig.  Oen.,  U.  8.  A., 

Engineer  Northeast  Division, 
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report  of  lieut.  william  w.  harts,  corps  of  engineers. 

United  States  Engineer  Offick, 

Newport f  B,  J.,  March  17,  189S. 

Captain:  I  have  t"he  honor  to  submit  the  following  report  upon  the  jpreliminary 
examination  of  Woods  Holl,  Mass.,  made  in  compliance  with  your  verbal  instractions 
of  December,  1892 : 

Information  as  to  this  harbor  and  passage  was  asked  by  ciroular  letters  sent  to 
persons  supposed  to  be  interested  in  its  improvement.  To  these  letters  but  few  re- 
plies have  been  received.  The  information  embodied  in  the  following  report  was 
principally  obtained  from  a  personal  visit  to  the  locality,  from  inquiries  of  steam- 
boat captains,  and  from  maps  and  previous  reports.  For  maps  of  the  water  course 
described  and  localities  referred  to  in  the  following,  see  Coast  Survey  Charts,  Nos. 
112  f^d  348,  and  n.  368,  Annual  Report  Chief  of  Engineers  for  1880.  For  a  pre- 
vious report  on  this  locality,  see  p.  275,  Annual  Report  of  the  Chief  of  Engineers 
for  1874. 

Description, — Woods  Holl,  or  Hole,  as  it  was  formerly  sxielled,  was  originally  the 
name  of  the  narrow  and  tortuous  passage  connecting  Vineyard  Sound  and  Buzzards 
Bay,  and  lying  between  tlie  mainland  and  one  of  the  islands  of  a  group  that  form 
a  chain  of  about  20  miles  in  length,  extending  so wth westerly  from  the  southwestern 
extremitv  of  Cape  Cod,  Massachusetts.  Later  this  name  was  also  applied  to  the  har- 
bor which  adjoins  this  passage  and  to  the  small  town  located  in  the  near  vicinity  of 
both  passage  and  harbor,  on  the  mainland  of  Massachusetts. 

This  harbor  of  Woods  Holl  consists  of  two  parts,  one  known  as  Great  Harbor, 
and  another  known  as  Little  Harbor,  an  arm  of  the  former.  Great  Harbor  has  a 
depth  of  23-40  feet  over  the  greater  part,  and  may  be  easily  entered  from  Vinevard 
Sound  by  vessels  drawing  up  to  23  feet.  Little  Harbor,  8-10  feet  depth,  is  princi- 
pally used  by  the  U.  S.  Light-House  Department.  About  these  harbors  has  sprung 
up  the  town  of  Woods  Holl,  of  about  500  inhabitants,  the  southern  terminus  of  a 
branch  of  the  Old  Colony  Railroad,  a  point  of  transshipment  of  most  of  the  freight 
and  passengers  to  and  from  Nantucket,  Marthas  Vineyard;^  and  other  islands  lying 
to  the  southward. 

In  1853  and  1854  about  $2,500  was  spent  in  constructing  a  breakwater  on  northern 
side  of  Great  Harbor  to  prevent  storms  from  beating  into  Great  Harbor  from  Buz- 
zards Bay.  This  amount  was  insufficient  for  the  purpose,  but  private  enterprise 
afterward  completed  the  project.  In  1879  a  small  amount  of  dredging  ($4,000  worth 
of  work)  was  done  in  Little  Harbor  to  enable  the  boats  of  the  Light-House  Depart- 
ment to  reach  their  docks  and  repair  shops,  and  in  1883-'84  a  masonary  dock  and 
basin  was  constructed  in  Great  Harbor  at  a  cost  of  $27,000,  which  construction  was 
built  principally  for  the  use  of  the  U.  S.  Fish  Commission;  No  difficulty  in 
navigating  either  of  these  harbors  seems  to  bo  now  encountered  by  the  craft  using 
them  and  no  further  improvement  there  seems  necessary  at  present. 

In  the  passage  or  Woods  Holl,  however,  much  trouble  is  experienced,  and  many 
vessels  have  been  injured  on  its  rocks. 

This  passage  of  strait  (8ei)aratiug  the  mainland  from  Naushon  Island,  one  of  the 
chain  of  Elizabeth  islands)  is  the  most  eastern  opening  from  Vineyard  Soundinto  Buz- 
zards Bay  and  is  about  2,5()0  feet  long  an<l  1,600  feet  wide.  Its  channel  has  several 
sharp  turns  and  at  places  is  very  narrow,  being  but  about  150  feet  wide.  The  bottom 
and  sides  are  thickly  covered  with  bowlders  of  various  size*,  cemented  more  or  less 
strongly  in  a  heavy  hard  clay.  No  ledge  has  been  found  and  none  is  thought  to 
exist.  These  bowlders  have  protected  the  bottom  and  sides  from  erosion  and  pre- 
vented a  deepening  and  widening  by  scour  that  otherwise  most  probably  would 
have  occurred.     The  currents  here  are  very  swift  at  certain  stages  ot  the  tide. 

The  tide  in  Vineyard  Sound  is  complex  and  is  the  result  of  two  tidal  waves,  one 
from  the  west  and  another  from  the  east  about  three  to  four  hours  later.  This 
western  wave,  however,  is  the  only  one  which  aftVctH  Buzzards  Bay,  where,  owing  to 
the  narrowing  shape  of  the  bay,  the  mean  rise  and  fall  on  the  north  side  of  Woods 
Holl  is  about  4  feet,  while  the  nn^an  rise  and  fall  on  the  other  side,  in  Vineyard  Sound, 
is  only  about  1.65  feet.  High  tide  in  Vineyard  Sound  is  principally  the  result  of  the 
later  eastern  tidal  wave  and  is  therefore  from  three  to  four  hours  later  than  that  of 
Buzzards  Bay.  This  difference  in  height  and  times  of  high  tides  on  opposite  sides 
of  this  short  passage  causes  very  strong  currents  of  from  4  to  6  knots,  with  a  very 
short  time  of  slack  water. 

Commerce, — The  extent  of  the  present  use  of  this  strait  by  navigation  can  not 
be  exactly  determined  as  no  record  of  vessels  passing  through  it  has  been  kept, 
except  in  the  case  of  vessels  of  the  Xew  H<Mlford,  Marthas  Vineyard  and  Nantucket 
Steamboat  Company,  by  which  this  strait  is  constantly  used.  This  company  owns 
5  boats,  valued  at  $200,000  each,  niakinjr  eight  tri})s  daily  throu«jh  Woods  Holl  from 
June  to  September  and  from  two  to  four  trips  djiily  during  tlie  remainder  of  the 
year,  and  cairying  annually  160,000  to  175,000  passengers  and  about  $750,000  worth 
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of  freight.  Other  steam  vessels  caiTviiig  ^rain  ami  sapplios  fre<iueiitly  use  this 
passng*^,  but  no  record  of  their  numl>or  cm  ho.  found.  Larger  sailing  vessels  of  6  to 
7  feet  draft  use  this  ]>as.snge  at  certain  stages  of  ti<le,  but  only  witb  an  experienced 
pilot.  In  the  summer  season  mauy  steam  yachts  and  numerous  small  sailboats  pass 
through  the  strait. 

One  million  dollars  would  probaldy  not  be  an  exaggerated  estimate  of  the  annual 
freight  business  through  this  passage. 

At  the  town  of  Woods  Iloll  but  little  business  is  carried  on  except  the  transship- 
ment of  passengers  and  freight  between  the  Old  Colony  Railroad  and  the  steamship 
line  already  referred  to.  This  to\vn  is  a  point  of  distribution  for  some  of  the  vil- 
lages of  the  cape,  and  its  imi)orts  are  principally  coal  andlum1>er,  perhaps  amount- 
ing to  $35,000  annually.  Its  exports  are  principally  lish,  annual  amount  not  known, 
but  estimated  at  not  more  than  $10,000  in  value. 

Xarigation. — The  channel  in  Woods  Iloll  is  now  buoyed  by  the  Light-House  De- 
partmcmt.  These  buoys  are  often  entirely  submerged  by  the  swii't currents,  leaving 
no  reliable  guides,  and  they  are  likewise  somcitiiues  moved  from  ])osition.  The 
velocity  of  the  tide  and  the  numerous  roeks  make  the  ^lassage  of  this  strait  a  hazard- 
ous one,  ami  rather  than  expose  themselves  to  su(rh  risks  niost  vessels  would  prefer 
to  lose  much  time  and  take  a  longer  route.  It  can  easily  be  seen  from  inspection  of 
the  Coast  Survey  map  Avhat  a  saving  of  time  and  risk  a  good  channel  through  Woods 
Holl  would  make  to  all  vessels  bound  from  New  i3edf<ud  and  from  points  on  Buzzards 
Bay  to  eastern  port* — Boston,  J*ortlaiul,  etc. 

There  are  but  few  bodies  of  water  of  thcs  United  States  coast  that  are  used  as  ex- 
tensively as  Vineyard  and  Nantucket  sounds,  situated  as  they  are  directly  in  the 
course  of  nearly  all  coastwise  vessels  between  the  eastern  i»orts  of  Maine  andMassachu- 
86tt«  and  those  of  New  York  and  States  further  south.  It  is  estimated  that  about 
40,000  ships  pass  annually  through  Vineyard  Sound  alone.  As  is  well  known,  this 
region  is  much  exposed  to  storms  and  its  navigation  at  best  is  more  or  less  hazardous. 
Any  improvement  facilitating  this  navigation,  then,  would  i>robably  be  immediately 
felt  by  a  number  of  vessels,  both  by  lessening  danger  and  distance  and  in  reducing 
insnrance  rates. 

Some  time  could  also  be  saved  by  coasting  vessels  by  taking  advantage  of  the  dif- 
ference between  times  of  flood  tides  on  the  opposite  sides  of  Woods  Holl.  Thus  three 
htmrs'  longer  fair  tide  could  be  often  found  by  passing  through  Woo<ls  Holl  and  sail- 
ing up  Buzzards  Bay  than  )>y  remaining  in  Vineyard  »Sound. 

A  safe  passage  here  would  undoubtedly  reduee  the  number  of  coasters  on  the 
western  part  of  Vineyard  Sound  and  somewhat  lessen  the  dangers  of  collision,  now 
quite  frequent,  especially  in  storms. 

Former  improvcmenin. — In  1«74  Cien.  Warren,  of  the  Corps  of  Engineers,  made  a 
favorable  report  upon  the  improvement  of  this  strait,  recommending  several  projects, 
varying  in  extent  and  cost.  The  lowest  of  these  ])rovided  for  a  channel  200  feet 
"wide  and  9  feet  deep,  while  the  most  extensive  provided  for  the  entire  removal  of  mid- 
dle ledge  and  for  ctiannels  of  3(K)  feet  width  and  18  fecit  depth. 

Gen.  Warren,  in  his  report  of  1871,  said :  *'This  improvement  may  truly  be  called  a 
national  one.  It  is  not  for  the  benefit  of  the  locality  It  is  for  a  navigable  highway 
nuitmg  two  large  bodies  of  navigable  water  extensively  used  by  tlie  commercial 
vessels  of  the  United  States,  and  when  thoroughly  improved  it  will  tend  greatly  to 
a  saving  of  time  and  diminish  the  dangers  of  navigation.*'  The  ncetl  of  improvement 
in  this  strait  is  much  more  urgent  now  than  at  the  time  of  Gen.  Warren's  report. 

Based  npon  Gen.  Warren's  recommendatitms,  an  appropriation  was  made  by  (Con- 
gress in  1878  for  improvemeiit«  at  Woods  Holl.  About  $10,000  was  expended  in 
TTork  at  this  strait  in  1879,  bowld<*rs  being  removed  at  Middle  Ledge,  Devils  Foot 
Island,  and  Entering  Rooks.  This  improvement,  though  moderate  in  cost,  has  been 
of  great  value.  These  bowlders  were  raised  by  a  grappling  dredge,  occasional  blast- 
ing being  resorted  to.  The  conditions  of  the  locality  are  so  disadvantageous  that 
"work  was  necessarily  expensive.  About  1,00()  yards  of  bowlders  were  removed. 
Since  this  time  nothing  further  has  been  done  Ijy'the  United  States  at  this  ])lace. 

Present  needs. — ^The  improvement  necessary  to  make  this  channel  more  easily  navi- 
g^able  is  the  further  removal  of  certain  of  the  bowlder  ledges. 

This  channel  should,  in  my  opinion,  be  reasonably  straight  and  at  least  300  feet 
-vride  and  at  least  12  feet  deep  at  mean  low  water.  At  Middle  Ledge  and  Devils 
Foot  Island  the  channel  should  be  widened  and  straightened.  At  Broadway,  bowl- 
ders should  be  removed  from  the  sides  and  bottom,  and  at  Grassy  Island  and  Dry 
Liodge  considerable  excavation  is  necessary.  This  should  satisfy  the  needs  of  navi- 
mtion  for  some  years  to  come,  when,  if  the  increase  of  coniiiierce  should  warrant  it, 
the  improvement  might  be  continue<l  by  further  widening  and  dee])ening. 

On  account  of  the  enormous  volumes  of  the  tidal  prisms  of  Buzzards  Bay  and 
Vineyard  Sonnd,  on  opposite  sides  of  Woods  Holl,  and  the  comparatively  large  dif- 
ferences in  time  and  height  of  the  tides,  it  is  very  unlikely  that  any  reasonable  iu- 
erease  in  the  eroes-Bectioa  of  this  passage  will  over  causp  much  diminutiou  in  the 
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velocity  of  the  currents.    But  if  the  improvement  of  this  channel  should  be  made^ 
its  passage  by  vessels  would  be  comparatively  eas^  and  safe. 

An  improvement  at  Woods  Holl  would,  in  addition  to  helping  navigation,  doubt- 
less considerably  develop  the  small  towns  of  Buzzards  Bay  and  Vineyard  Sound, 
which  towns  are  now  fast  growing  in  importance,  and  would  materially  aid  all  the 
villages  of  the  cape.  From  the  peculiar  nature  of  the  place  any  improvement  at 
Woods  FloU  would  necessarily  be  more  general  than  local. 

If  it  is  decided  to  make  tliis  improvement,  a  minor  survey  will  be  necessary  to 
more  accurately  determine  the  width,  depth,  and  location  of  the  channels  and  the 
volume  and  character  of  material  to  be  excavated. 

Beoommendatian. — I  have  therefore  to  state  that  in  mv  opinion  this  waterway  is 
worthy  of  improvement  by  the  (General  Grovemment  for  the  reasons  above  given.  It 
is  estimated  tiiat  from  $800  to  $1,200  will  cover  the  cost  of  the  fiirther  needed  survey 
and  report. 

very  respectfiilly,  your  obedient  servant, 

Wm.  W.  Harts, 
Second  Lieutenant,  Carpe  of  Engineen. 
Capt.  W.  H.  BiXBY, 

Cor]^  of  Ungineere,  U.  8.  A, 


C  23. 

PRELIMINARY  EXAMINATION  FOR  BREAKWATER  AT  TARPAULIN  COVE, 

NAUSHON  ISLAND,  MASSACHUSETTS. 

TTnited  States  Engineer  Offioe^ 

UTewport^  B.  J.,  Jwte  10^  1893, 

General:  Tn  accordance  with  the  river  and  harbor  act  of  July  13, 
1892,  and  orders  from  yonr  office  dated  July  14, 1892, 1  have  the  koDor 
to  submit  the  following  report  upon  a  preliminary  examination  of  Tfur- 
paulin  Gove,  Naushon  Island,  for  a  breakwater: 

My  opinions,  as  below  stated,  are  based  upon  my  own  personal  knowl- 
edge and  carerol  study  of  this  special  locality,  which  was  visited  by  me 
in  person  April  25, 1893.  The  statements  as  to  the  present  and  pro- 
spective demands  of  commerce  are  compiled  mainly  from  replies  to 
numerous  letters  addressed  by  me  to  the  chairman  of  the  United  States 
Senate  Committee  on  Commerce  and  of  the  United  States  House  Com- 
mittee on  Eivers  and  Harbors,  to  the  United  States  Senators  and  Eep- 
resentatives  in  whose  State  and  district  the  improvement  lies,  and  to 
postmasters,  collectors  of  customs,  and  to  such  other  prominent  per- 
sons of  the  neighborhood  as  were  supposed  to  be  interested  therein,  all 
of  whom  were  requested  to  give  addresses  of  other  interested  partieis 
and  to  contribute  such  information  and  assistance  as  was  at  their  dis- 
posal. 

Tarpaulin  Cove  (see  Coast  Survey  chart  No.  112)  is  a  semicircular 
indentation  in  t!:o  south  shore  of  ISTaushon  Island,  on  the  north  side  of 
Vineyard  Sound,  opposite  Marthas  Vineyard,  and  about  6  miles  west 
of  Woods  Holl.  It  derives  its  present  importance  firom  the  fact  that  itis 
the  only  harbor  of  refuge  within  20  or  more  miles  which  can  be  easily 
reached  by  small  vessels  seeking  shelter  from  northeast,  north,  and 
northwest  storms.  Its  size  is  not  great,  its  anchorage  area  havmg  a 
frontage  of  only  1,300  yards  with  a  width  or  depth  of  700  ywrds  for 
6-feet  draft  vessels,  500  yards  for  12-feet  draft  vessels,  and  400  yards 
for  15-feet  draft  vessels;  but  its  anchorage  ground  is  excellent  for  hold- 
ing, and  it  is  therefore  much  sought  and  used  by  small  craft  daring 
foggy  weather  and  northerly  storms. 

As  a  town  or  commercial  port  Tai-paulin  Cove  is  of  slight  importance. 
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It  lias  a  light-house,  a  ix)st  oftice,  and  only  a  few  residencies  within  a 
radius  of  3  or  4  miles,  and  formerly  it  was  a  port  of  entry;  bntXauslion 
Island  has  no  regular  communications  witli  tlie  mainland  and  so  no 
(commerce  to  speak  of. 

Vineyard  Sound,  however,  is  the  public  highway  for  all  coastwise 
navigation  goingfrom  Few  York  (and  many  other  more  Southern  States) 
to  eastern  New  England  and  the  North.  It  is  estimated  that  over 
40,000  vessels,  of  over20,000,0()0tonnage,  and  carryingfrom  $200,(K)0,()00 
to  $800,000,000  worth  of  goods,  pass  annually  along  this  route.  In  the 
summer  season,  from  thirty  to  forty  of  these  vessels  are  often  in  sight 
at  once,  bound  either  east  or  west.  This  part  of  the  Atlantic  Coast  is 
one  exposed  to  severe  storms,  and  the  navigation  is  correspondingly 
dangerous.  Large  craft  of  this  neighborhood,  are  usually  provided 
with  very  heavy  anchors,  long  anchor  chains,  and  powerful  holding 
gear,  strong  enough  to  enable  tliem  to  ride  out  a  gale  in  an  open  road- 
stead, and  therefore  their  harborage  needs  are  comparatively  small;  but 
in  storms  and  fogs  the  smaller  craft  must  seek  shelter.  From  1889  to 
1892  the  number  of  vessels  actually  boarded  in  this  harbor  by  the  in- 
spector of  customs  was  about  1,000  i)er  year,  of  which  one-seventh 
were  on  their  way  to  or  from  foreign  ports.  The  light-house  keeper 
has  Jictually  counted  over  100  of  these  vessels  in  this  harbor  at  the 
same  time  seeking  shelter,  and  he  estimates  that  the  number  of  such 
craft  lying  up  there  for  the  night  averages  25  to  .SO  x)er  night  in  the 
fall,  10  to  15  per  night  in  the  winter,  15  to  20  per  night  in  the  spring, 
and  40  to  50  per  night  in  the  summer. 

From  its  situation  and  shape  this  harbor  is  naturally  protected 
against  northeast,  north,  northwest,  west,  and  southwest  winds.  The 
winds  from  the  east-northeast  to  east,  from  which  the  harbor  has  but 
slight  protection,  have  a  full  sweep  from  the  Atlantic  Ocean.  Their 
effect  might  be  considerably  reduced  by  means  of  a  short  breakwater 
ot  about  200  yards  length  on  the  east  side  of  the  cove,  extended  from 
the  shore  outward  to  20  feet  depth  of  water. 

The  winds  from  the  east  to  south  are  the  most  severe,  but  the  island 
of  Marthas  Vineyard. reduces  their  swee])  so  that  it  is  only  from  8  to  6 
miles.  Against  these  southeast  winds  this  harbor  really  nee<ls  it« 
greatest  protection;  but,  unfortunately,  the  configuration  of  the  harbor 
and  the  conformation  of  the  harbor  and  sound  bottom  is  such  that  a 
protecting  breakwater  would  so  narrow  the  entrance  to  the  harbor  and 
BO  limit  the  anchorage  area  that  the  utility  of  the  harbor  would  be 
greatly  lessened  thereby.  However,  danger  from  these  southeast  winds 
is  much  lessened  from  the  fact  that,  unless  too  severe,  they  are  from 
their  direction  the  most  favorable  for  the  navigation  of  this  sound; 
and  vessels  can  usually  use  them  in  seeking  shelter  elsewhere.  Thesouth 
to  south-southwest  winds,  though  only  moderately  severe  and  under  CO  ver 
of  the  island  of  Marthas  Vineyard,  still  have  a  sweep  of  from  6  to  9  miles 
and  roll  quite  a  sea  into  the  harbor.  The  effect  of  these  south  and 
south-southwest  winds  might  be  greatly  rtHluced  by  means  of  a  second 
short  breakwater  of  about  300  yards  length  on  the  west  side  of  the 
cove. 

The  great  extent  of  use  of  Vineyard  Sound  as  a  public  highway  for 
through  commerce  between  different  parts  of  the  United  States,  the 
great  value  of  its  shipping  and  cargoes,  the  severe  storms  to  which  it 
is  at  times  exposed  and  the  rarity  of  good  shelter,  esi)ecially  for  small 
vessels,  all  these  in  my  opinion  makes  this  harbor  worthy  of  being  im- 
proved as  far  as  in  my  opinion  is  practicable — i.  c,  to  the  extent  of  the 
two  breakwaters  above  recommended.  Should  future  developments  ap- 
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pear  to  justify  still  further  protection,  it  can  be  secured  at  any  time  by 
the  simple  extension  of  that  herewith  suggested. 

I  have  therefore  to  state  my  opinion  that  for  the  reasons  above  given 
this  waterway  is  worthy  of  improvement  by  the  General  Gk>vemment, 
and  to  submit  my  estimate  of  $1,000  as  an  amdunt  that  will  enable  me 
to  make  a  survey  and  report,  including  a  project,  with  estimate  of  the 
cost  of  the  improvement  proposed. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  XT.  8.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Noi*theast  Division.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

New  YorJcj  June  14^  1893. 

EespectfuUy  forwarded  to  the  Chief  of  Engineers,  U.  S.  A. 
I  concur  with  the  local  officer,  for  the  reasons  stated,  in  considering 
Tarpaulin  Cove  to  be  worthy  of  improvement  by  the  General  Govern- 
ment; also  that  a  suitable  survey  and  the  preparation  of  the  project 
will  cost  91,000. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Oen.,  U.  B.  A.j 

Division  Engineer. 


G  24. 

PRELIMINARY  EXAMINATION  OF  NEW  BEDFORD  HARBOR,  MASSACHU- 
SETTS. 

United  States  Engineer  Office, 

Newportj  R.  /.,  June  lOj  1893. 

General:  In  accordance  with  the  river  and  harbor  act  of  July  13, 
1892,  and  orders  from  your  olTice  dated  July  14, 1892, 1  have  the  honor 
to  submit  the  following  report  upon  a  preliminary  examination  of  New 
Bedford  Harbor,  Massachusetts. 

My  opinions,  as  below  stated,  are  based  upon  my  own  personal 
knowledge  and  careful  study  of  this  special  locality,  which  was  visited 
by  me  in  person  September  7, 1892,  and  at  several  other  times  during 
the  past  year.  The  statements  as  to  the  present  and  prospective  de- 
mands of  commerce  are  comi^iled  mainly  from  replies  to  numerous  let- 
ters addressed  by  mo  to  the  chairman  of  the  IJnited  States  Senate 
Committee  on  Commerce,  and  of  the  United  States  House  Committee 
on  Kivers  and  Harbors,  to  the  United  States  Senators  and  Representa- 
tives in  whose  State  and  district  tlie  improvement  lies,  and  to  post- 
masters, collectors  of  customs,  an<l  to  such  other  prominent  persons  of 
the  neighborhood  as  were  supposed  to  be  interested  therein,  all  of 
whom  were  requested  to  give  addresses  of  other  interested  parties,  and 
to  contribute  such  information  and  assistance  as  was  at  their  disposal. 

New  Bedford  Harbor  (see  Coast  Survey  Chart  No.  360)  is  a  weU 
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land-locked  estuary  of  Buzzards  Bay,  and  is  the  port  of  the  cities  of 
New  Bedford  and  Fairhaven,  Mass.  The  two  cities  together  have  a 
population  of  about  38,000  (1888  census),  having  increased  50  per  cent 
since  1874.  Kew  Bedford  is  an  important  port  of  entry,  its  revenue 
collections  being  about  $80,000  annually. 

The  present  water  commerce  of  this  harbor  is  reported  at  about 
490,000  tons  ($3,800,000)  per  year;  the  gain  since  1874  having  been 
about  100  per  cent.  The  reported  entrance  and  departure  of  boats  of 
all  kinds  now  amount  to  about  10,000  per  year. 

This  harbor  has  been  since  1874,  and  is  still  now,  under  improvement 
by  the  General  Government,  during  which  time  $13,000  has  been  spent 
toward  securing  a  depth  of  18  feet  in  the  channel  leading  irom  Buz- 
zards Bay  into  the  harbor  and  up  to  opposite  the  city.  Some  work  still 
remains  to  be  done  to  complete  the  already  approved  projects  for  this 
harbor,  but  such  work  is  already  provided  for  by  such  past  projects. 

To-day  it  appears  desirable  that  more  anchorage  room  should  be  pro- 
vided for  within  the  harbor  itself  for  the  numerous  heavy-draft  vessels 
that  can  now  reach  the  city.  This  can  be  provided  for  by  dredging  to  18 
feet  depth  within  the  inner  harbor  on  one  or  both  sides  of  the  present 
channel.  The  harbor  limits  will  allow  of  this  anchorage  being  extended 
in  time  to  an  area  of  800  yards  square,  but  it  appears  to  me  that  an 
anchorage  area  of  700  yards  length  by  200  yards  breadth  and  of  18 
feet  depth,  added  to  one  side  of  the  present  200  feet  wide  channel, 
should  be  sufficient  for  the  needs  of  the  harbor  for  the  present  and  for 
several  years  to  come. 

The  steady  increase  in  the  use  of  this  harbor  during  recent  years, 
considered  in  connection  with  the  present  amount  of  its  commerce,  and 
the  fact  that  this  commerce  is  mainly  one  with  neighboring  States  (and 
therefore  not  merely  a  local  one),  all  these  are  regarded  by  me  as  ex- 
cellent reasons  for  further  improvement  by  the  General  Government. 

I  have,  therefore,  to  state^'my  opinion  that  for  the  reasons  above 
given,  this  harbor  is  well  worthy  of  further  improvement  by  the  Gen- 
eral Government,  and  to  submit  my  estimate  of  $1,000  as  an  amount 
that  will  enable  me  to  make  a  survey  and  report,  including  a  project, 
with  estimate  of  the  cost  of  the  improvement  proposed. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers, '  U.  8,  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indonemeiit.] 

Northeast  Division  Engineer  Office, 

New  York,  June  14, 1893. 

Bespectfully  forwarded  to  the  Chief  of  Engineers,  XT.  S.  Army. 
I  am  of  opinion,  for  the  reasons  set  forth  by  the  local  engineer,  that 
this  harbor  is  worthy  of  improvement  by  the  General  Government  to 
the  extent  of  increasing  the  anchorage  area  by  a  length  of  about  700 
yards  and  a  width  of  about  200  yards,  to  a  depth  of  18  feet;  the  same 
to  be  located  on  one  side  of  the  present  200-foot  channel ;  also  that  the 
cost  of  the  needful  survey  and  preparation  of  plans  and  estimates  for 
said  improvement  should  not  exceed  $500. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt.  Brig,  Oen.  U.  8.  A., 

Engineer  Northeast  Division. 
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C  25.   ^ 

preliminary  examination  op  pawtuxet  harbor,  providence 

river,  rhode  island.    ' 

United  States  Engineer  Opfiob, 

Netpporty  B.  i,  June  10^  1893. 

General  :  In  accordance  with  the  river  and  harbor  act  of  July  13^ 
1892,  and  orders  from  your  office  dated  July  14, 1892, 1  have  the  honor 
to  submit  the  following  rex>ort  upon  a  preliminary  examination  of  Paw- 
tuxet  Harbor,  Providence  Eiver,  Bhode  Island. 

My  opinions,  as  below  stated,  are  based  ux>on  my  own  personal 
knowledge  and  careful  study  of  this  special  locality,  which  was  visited 
by  me  in  person  March  15, 1893.  The  statements  as  to  the  present  and 
prospective  demands  of  commerce  are  compiled  mainly  firom  replies  to 
numerous  letters  addressed  by  me  to  the  chairman  of  the  United  States 
Senate  Committee  on  Commerce,  and  of  the  United  States  House  Com- 
mittee on  Elvers  and  Harbors,  to  the  United  States  Senators  and  Eepre- 
sentatives  in  whose  State  and  district  the  improvement  Ues,  and  to 
postmasters,  collectors  of  customs,  and  to  such  other  prominent  per- 
sons of  the  neighborhood  as  were  supposed  to  be  inter^ted  therein,  all 
of  whom  were  requested  to  give  addresses  of  other  interested  parties, 
and  to  contribute  such  information  and  assistance  as  was  at  their  dis- 
posal. In  answer  to  my  letters  very  few  replies  and  very  little  definite 
information  were  received,  showing  that  the  demand  for  this  improve- 
ment was  not  a  general  one. 

Pawtuxet  Harbor  (see  Coast  Survey  Chart  No.  113)  is  the  enlarrod 
outlet  of  the  Pawtuxet  Eiver,  and  is  located  on  the  west  side  of  the 
Providence  Eiver,  about  5  miles  south  of  the  centei:  of  the  city  of  Provi- 
dence. 

The  Pawtuxet  Eiver,  entering  the  harbor  at  its  upper  end,  is  com- 
pletely closed  by  a  water-power  dam  about  400  feet  from  the  harbor; 
and  is  therefore  of  no  importance  as  regards  questions  of  navigation, 
The  harbor  itself  is  of  very  smal^  size,  being  of  about  2,000  feet  length, 
400  feet  breadth,  and  of  about  4  feet  average  depth,  with  a  bar. en- 
trance carrying  only  about  1  foot  depth  at  low  water.  The  distance 
from  the  harbor  entrance  to  the  nearest  deep  water  in  the  Providence 
Elver  is  from  2,000  to  3,000  feet,  and  any  improvement  of  the  harbor 
would  necessarily  include  the  dredging  of  this  channel  entrance.  As 
a  village  Pawtuxet  Harbor  is  merely  a  residential  suburb  of  Provi- 
dence, and  comprises  a  few  hundred  houses,  and  has  no  large  manufiGM;- 
tories  and  no  commerce  other  than  that  needed  to  supply  the  necessa- 
ries of  life  to  its  own  population  of  about  1,000  persons.  Its  interests 
are  extremely  local  in  their  nature,  and  concern  merely  itself  and  the  ad- 
joining city  and  towns.  The  local  surroundings  are  such  that  even 
were  this  harbor  improved  to  its  utmost  capjibiiities  its  commerce  for 
many  years  would  be  naturally  resti'icted  to  the  5  miles  distance  be- 
tween itself  and  the  city  of  Providence,  and  would  not  affect  to  any 
appreciable  extent  even  the  rest  of  its  own  State,  and  much  less  other 
of  the  United  States.  Its  imx^rovement  would  undoubtedly  be  of  great 
local  benefit,  but  its  cost  ought,  in  my  opinion,  to  be  paid  for  by  those 
most  immediately  interested,  and  not  by  outsiders. 

I  have  theiefore  to  state  my  opinion  that  for  the  reasons  above 
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given  this  harbor  at  present  is  decidedly  not  worthy  of  improvement 
by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

W.  H.  Btxby, 
Captainj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indorsemeDt.] 

Northeast  Division,  Engineer  Office, 

Netc  YorJcj  June  14, 1893. 

Be8i)ectfally  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
For  the  reasons  stated  by  the  local  engineer,  I  am  of  opinion  that 
this  harbor  is  not  worthy  of  improvement  by  the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  EngineerSy  Bvt,  Brig,  Oen.,  U,  8.  A., 

Engineer  Northeast  Division, 


C  26. 

preliminary  examination  of  apponaug  harbor,  cowesset  bay, 

RHODE  island. 

United  States  Engineer  Office, 

Newport,  E.  /.,  June  10,  1893. 

General:  In  accordance  with  the  river  and  harbor  act  of  July  13, 
1892,  and  orders  from  your  office  dated  July  14, 1892, 1  have  tht,  honor 
to  submit  the  following  report  upon  a  x)reliminary  examination  of 
Apx>ouaug  Harbor,  Cowesset  Bay,  Ehode  Island. 

My  opinions,  as  below  stated,  are  based  upon  my  own  personal 
knowledge  and  carefiil  study  of  this  special  locality,  which  was  visited 
by  me  in  person  March  15, 1893,  and  at  several  times  during  the  ])ast 
year.  The  statements  as  to  the  present  and  prospective  demands  of 
commerce  are  compiled  mainly  from  replies  to  numerous  letters  ad- 
dressed by  me  to  the  chairman  of  the  United  States  Senate  Committee 
on  Commerce,  and  of  the  United  States  House  Commitk^e  on  Kivers 
and  Harbors,  to  the  United  States  Senators  and  liepresentatives  in 
whose  State  and  district  the  improvement  lies,  and  to  postmasters,  col- 
lectors of  customs,  and  to  such  other  prominent  persons  of  the  neighbor- 
hood as  were  supposed  to  be  interested  therein,  all  of  whom  were 
requested  %or  give  addresses  of  other  interested  parties  and  to  con- 
tribute such  information  and  assistance  as  was  at  their  disposal.  In 
answer  to  my  letters,  very  few  replies  were  received,  showing  that  the 
demand  for  tiiis  improvement  was  not  a  general  one. 

Apponaug  Harbor  (see  Coast- Survey  Charts  Nos.  113  and  351)  is 
locat^  at  the  northwest  corner  of  Greenwich  Bay,  on  the  west  side  of 
fTarra^ansett  Bay,  about  10  miles  south  of  Providence.  Apponaug 
itself  18  a  small  lollage  in  the  town  of  Warwick,  and  has  a  population 
oi  only  about  l^OQO  pei*sons,  without  any  special  manufactories  or  com- 
merce.   ItB  harbor,  the  enlarged  mouth  of  a  small  stream  called  Appo- 
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naug  Eiver,  is  a  cove  or  estuary  of  about  1,800  yards  length,  from  100  to 
400  yards  breadth,  with  a  channel  of  about  3  feet  general  depth  ^t  low 
water  (7  feet  at  high  water).  Where  the  mouth  of  this  cove  connects 
with  Greenwich  Bay  the  depth  is  7  feet  at  low  water.  The  apparent 
desires  of  the  people  of  Apponaug  are  for  the  dredging  of  a  channel  of 
7  to  10  feet  depth,  and  30  to  100  yards  width  from  Greenwich  Bay  up 
to  the  village  wharves. 

At  present  Apponaug  has  no  special  commerce.  In  former  days  con- 
siderable coal  and  baled  cotton  was  brought  in  8  to  12  feet  draft  boats 
through  Greeuwich  Bay  up  to  wharves  at  Greenwich  Harbor,  about  3 
miles  from  Apponaug  center,  or  to  those  at  Gowesset,  about  1.5  miles 
from  Apponaug  center,  thence  carted  to  Apponaug  and  thence  from  3 
to  7  miles  farther  to  cotton  mills  in  the  western  part  of  the  town  of 
Warwick.  At  other  times  these  vessels  lay  at  anchor  in  Greenwich 
Bay  and  their  cargo  was  carried  to  Apponaug  on  shallow  lighters. 
But  these  cotton  mills  now  obtain  their  supplies  by  rail  from  Provi- 
dence, this  latter  place  being  now  accessible  to  boats  drawing  25  feet 
at  low  water.  The  mills  altogether  constitute  a  large  and  important 
industry,  and  add  greatly  to  the  wealth  and  commerce  of  Ehode  Island. 
Their  imports  in  the  way  of  raw  materials  amount  to  over  $4,000,000 
(mostly  coal  and  cotton,  brought  by  water),  andtheir  exports  amount 
to  over  $8,000,000  (mostly  manufactured  cloths,  sent  off  by  rail).  To-day 
these  mills  are  tributary  to  Providence,  from  which  they  are  only  from 
10  to  15  miles  distant  by  railroad.  Their  commerce  therefore  forms  an 
important  element  of  that  of  Providence,  and  as  such  has  already  re- 
ceived great  assistance  from  the  General  Government  in  its  past  liberal 
api^ropriations  for  the  improvement  of  Providence  Eiver  to  25  feet 
depth.  The  people  interested  in  the  improvement  of  Apponaug  Har- 
bor hope  to  secure  soon'  a  short  line  of  railroad  (not  yet  built)  from  the 
mill  region  to  their  harbor;  and  then,  if  they  can  secure  tte  improve- 
ment of  their  harbor,  they  can  divert  to  this  harbor  a  large  x>ortion  of 
the  present  commerce  of  Providence.  The  adjacent  and  riv^  town  of 
Greenwich  hopes  in  a  similar  way  to  secure  these  advantages  to  itselL 
This  arrangement  would  at  the  most  save  to  through  freight  from  other 
States  or  foreign  ports  only  about  10  miles  of  water  transportation  and 
only  about  7  miles  of  rail  transportation,  and  would  not  avoid  the  neces- 
sity of  transshipment  from  boat  to  cars  nor  the  necessity  of  some  rail 
transportation.  Under  such  circumstances,  the  diversion  of  this  com- 
merce from  Providence  to  Apponaug  or  Greenwich  would  not  affect  to 
any  great  extent  the  total  cost  of  freight  and  handling,  could  therefore 
concern  but  little  other  States,  or  even  the  State  of  llhode  Island  itself 
as  a  whole,  and  can  not  be  expected  to  specially  develop  any  really  new 
coninierce.  It  appears  to  me,  therefore,  that  such  an  improvement  is 
of  local  and  not  general  interest,  and  should  therefore,  if  made,  be  paid 
for  by  those  locally  interested,  and  not  by  other  States  of  the  Union. 

I  have  therefore  to  state  my  opinion  that  for  the  reasons  above  given 
this  harbor  is  not  at  present  worthy  of  improvement  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain,  Corps  of  JEngineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8,  A, 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 
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[First  iinlorfleineiit.] 

Northeast  Division,  Engineer  Office, 

New  YorJc,  June  14,  1893, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U*  S.  Army. 
For  the  reasons  stated  by  the  local  engineer,  I  am  of  the  opinion  that 
this  harbor  is  not  worthy  of  improvement  by  the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers  J  BvL  Brig,  Oen.y  U.  S.  A., 

Engineer  Northemt  Division. 


C  27. 

PRELIMINAEY  EXAMINATION  OF  GREENWICH  HARBOR,  GREENWICH  BAY, 

RHODE  ISLAND. 

United  States  Engineer  Office, 

Newport,  R.  7.,  June  10,  1893. 

General:  In  accordance  with  the  river  and  harbor  act  of  July  13, 
1892,  and  orders  from  your  office  dated  July  14, 1892, 1  have  the  honor 
to  submit  the  following  report  upon  a  preliminary  examination  of  Green- 
wich Harbor,  Greenwich  Bay,  Rhode  Island. 

My  opinions,  as  below  stated,  are  based  upon  my  own  personal  know- 
ledge and  careful  study  of  this  special  locality,  which  was  visited  by  me 
in  person  March  15, 1893,  and  at  several  other  times  during  the  past 
year.  The  statements  as  to  the  present  and  prospective  demands  of 
commerce  are  compiled  mainly  from  replies  to  numerous  letters  ad- 
dressed by  me  to  the  chairman  of  the  United  States  Senate  Committee 
on  Commerce,  and  of  the  United  States  House  Committee  on  Rivers  and 
Harbors,  to  the  United  States  Senators  and  Representatives  in  whose 
State  and  district  the  improvement  lies,  and  to  postmasters,  collectors 
of  customs,  and  to  such  other  prominent  persons  of  the  neighborhood 
as  were  supposed  to  be  interested  therein,  all  of  whom  were  requested 
to  give  addresses  of  other  interested  parties  and  to  contribute  such  in- 
formation and  assistance  as  was  at  their  disposal.  In  answer  to  my 
letters,  very  few  replies  were  received,  showing  that  the  demand  for 
tbis  improvement  was  not  a  general  one. 

Greenwich  Harbor  (see  Coast  Survey  Charts  Nos.  113  and  351),  is 
located  at  the  southwest  corner  of  Greenwich  Bay,  on  the  west  side  of 
Narragansett  Bay,  about  13  miles  south  of  Providence.  The  town  of 
Greenwich  is  a  place  of  about  4,(K)0  inhabitants,  of  which  about  3,000 
live  in  the  village  of  East  Greenwich  adjacent  to  the  harbor.  Green- 
whichhas  no  gi*eat  commerce  nor  many  large  manufactories;  being  U)  a 
great  extent  a  residental  town,  many  of  whose  leading  citizens  do  busi- 
ness in  Providence:  The  harbor  itself  is  a  cove  or  small  estuary  of 
about  2,500  yards  length,  300  yards  width,  and  with  a  channel  of  about 
10  feet  depth  at  low  water  (14  feet  at  high  water)  over  half  its  length, 
and  8  feet  depth  along  its  wharf  front.  The  apparent  desires  of  the 
people  interested  in  this  improvement  are  for  the  dredging  of  a  channel 
of  13  feet  depth  along  its  wharf  frontage  and  from  the  mouth  of  the 
harbor  out  into  the  middle  of  the  bay,  a  total  length  of  dredging  of 
about  a  mile  and  a  quarter. 

At  present,  Greenwich  Harbor  has  very  little  commerce.  In  spite  of 
the  fact  that  vessels  of  10  to  12  feet  draft  can  easily  reach  its  wliarves, 
the  water  oommerce  of  1891  was  reported  as  only  $100,000,  mainly  coal 
and  lumber,  almost  all  brought  in  two  sailboats,  each  making  weekly 
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or  fortnightly  trips.  Evidently  the  fjK'ilities  of  the  harbor  are  already 
far  in  advance  of  the  actual  needs  of  the  present  water  commerce.  In 
former  days  large  quantities  of  coal  and  baled  cotton  was  brought  to 
this  harbor  and  thence  carted  from  5  to  9  miles  to  cotton  mills  in  the 
western  part  of  phe  adjoining  town,  Warwick.  But  these  cotton  mills 
now  obtain  their  supplies  by  rail  from  Providence,  this  latter  place 
being  now  accessible  to  boats  of  25  feet  draft.  These  mills  altogether 
constitute  a  large  and  important  industry,  and  add  greatly  to  the 
wealth  and  commerce  of  Ehode  Island.  Their  imports  in  the  way  of 
raw  materials  amount  to  over  $4,000,000  (mostly  cobI  and  cotton, 
brought  by  water)  and  their  exports  amount  to  over  $8,000,000  (mostly 
manufactured  cloths,  sent  off  by  rail).  To-day  these  nulls  are  tribu- 
tary to  Providence,  fi'om  which  they  are  only  from  10  to  15  miles  dis- 
tant by  railroad.  Their  commerce  therefore  forms  an  important  ele- 
ment of  that  of  Providence,  and  as  such  has  already  receivdd  great 
assistance  from  the  General  Government  in  its  past  Uberal  appropria- 
tions for  the  improvement  of  Providence  Biver  to  26  feet  dept£.  The 
I>eople  interested  in  the  improvement  of  Greenwich  Harbor  hope  to 
secure  very  soon  a  short  line  of  railroad  ^not  yet  built)  firom  the  mill 
region  to  their  harbor;  and  then,  if  they  can  secure  the  improvement 
of  their  harbor,  they  can  divert  to  this  harbor  a  large  portion  of  the 
present  commerce  of  Providence.  The  adjacent  rival  viila|^e  of  AmK>- 
naug  hopes  in  a  similar  way  to  secure  these  advantages  to  itselt  This 
arrangement  would  at  the  most  save  to  through  freight  from  other 
States  or  foreign  port«  only  about  10  miles  of  water  transportation  and 
only  about  7  miles  of  rail  transportation,  and  would  not  avoid  the  ne- 
cessity of  transhipment  from  boat  to  cars  nor  the  neceissity  of  some 
rail  transportation.  Under  such  circumstances  the  diversion  of  thi« 
commerce  from  Providence  to  Greenwich  or  Apponaug  would  not  affect 
to  any  great  extent  the  total  cost  of  freight  and  handling,  could  there- 
fore concern  but  little  other  States,  or  even  the  State  of  Bhode  Island 
itself  as  a  whole,  and  can  not  be  expected  to  specially  develop  any 
really  new  commerce.  It  appears  to  me,  therefore,  that  sueh  an  im- 
provement is  of  local  and  not  general  interest,  and  should  therefore,  if 
made,  be  paid  for  by  those  locally  interested,  and  not  by  other  States 
of  the  Union. 

1  liave,  therefore,  to  state  my  opinion  that  for  the  reasons  above 
given  this  harbor  is  not  at  i)resent  worthy  of  imi^rovement  by  the  Gen- 
eral Government. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain^  Corps  of  Engineers 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Enyineentj  U.  8.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, ^Northeast  Division.) 

.   [First  indorsement.] 
FORTHEAST  DIVISION  ENGINEER  OFFICE, 

Kew  Yorkj  June  14j  1893. 
Eespoctfnlly  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
For  the  reasons  stated   by  the  local  engineer  1  am  of  opinion  that 
this  harbor  is  not  worthy  of  improvement  by  the  General  Government. 

Henby  L.  Abbot, 
Colonel  of  Engineers^  JM,  Brig,  Oen.y  U.  S.  A., 

Engineer  Northen%t  Divisioiu 
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C  28. 

preliminart  examination  op  wickford  harbor,  narragansett 

bay,  rhode  island. 

United  States  Engineer  Office, 

2fewporty  R.  /.,  June  lOj  1893. 

General  :  In  accordance  with  the  river  and  harbor  act  of  July  13, 
1802,  and  orders  from  your  office  dated  July  14, 1892, 1  have  the  honor 
to  submit  the  following  report  upon  a  preliminary  examination  of  Wick- 
ford  Harbor,  Narragansett  Bay,  Khode  Island. 

This  examination  was  made  by  Lieut.  W.  W.  Harts,  Corps  of  Engi- 
neers, under  my  orders.  His  full  report  is  appended.  My  opinions, 
as  below  stated,  are  based  partly  on  his  report,  and  partly  uj)oii  my 
own  personal  knowledge  and  careful  study  of  this  special  locality, 
which  was  visited  by  me  in  person  September  19, 1892,  and  at  several 
other  times  during  the  past  year.  The  statements  as  to  the  present  and 
prospective  demands  of  commerce  are  compiled  mainly  from  replies  to 
numerous  letters  addressed  by  me  to  the  chairman  of  the  United  States 
Senate  Committee  of  Commerce  and  of  the  United  States  House  Com- 
mittee of  Kivers  and  Harbors,  to  the  United  States  Senators  and  Bep- 
resentatives  in  whose  State  and  district  the  improvement  lies,  and  to 
postmasters,  collectors  of  customs,  and  to  such  other  prominent  persons 
of  the  neighborhood  as  were  supposed  to  be  interested  therein,  all  of 
whom  were  requested  to  give  addresses  of  other  interested  parties  and 
to  contribute  such  information  and  assistance  as  was  at  their  disposal. 

Wickford  Harbor  (see  Coast  Survey  Chart  No.  113)  is  the  name  of  a 
small  harbor  on  tiie  west  side  of  Narragansett  Bay  about  18  miles  south 
of  Providence.  It  is  also  the  name  of  the  terminus  of  a  short  branch 
of  the  Shore  Line  (New  York,  New  Haven  and  Old  Colony)  Eailroad. 
whose  steamboat  connection  at  this  point  carries  a  through  travel  and 
mail  from  New  York  to  Newport,  R.  I.  A  very  short  distance  from 
the  railroad  wharf  is  the  small  town  of  Wickford  (population  about 
4,000)  whose  importance  is  now  mainly  due  to  its  cotton  and  woolen 
manu&ctories.  The  improvement  of  the  harbor  would  benefit  both  the 
through  travel  and  the  local  commerce. 

At  present  this  harbor  has  an  available  depth  of  only  about  9  feet 
at  low  water,  and  is  used  only  by  the  Newport  and  Wickford  steamboat 
and  by  sailboats  of  from  4  to  12  feet  draft  and  of  about  200  tons  bur- 
den. The  total  commerce  of  the  town  and  harbor,  both  by  land  and 
water,  is  fh>m  $2,000,000  to  $3,000,000;  and  it  is  claimed  that  its  trans- 
portation rates  are  all  dependent  to  a  large  degree  upon  the  existence 
and  condition  of  the  harbor  and  it-s  distance  from  Providence,  the 
nearest  port  of  greater  depth.  The  present  water  commerce,  however, 
is  only  about  $^K),000  (mainly  coal  imports),  though  it  is  claimed  that 
this  might  be  doubled  or  trebled  if  the  available  depth  of  the  harbor 
were  increased  to  12  feet  at  low  water  (16  feet  at  high  water). 

In  1873  this  harbor  was  recommended  by  one  of  my  predecessors. 
General  Warren,  for  improvement  by  the  General  Government  to  9  feet 
depth,  for  the  commencement  of  which  $10,000  was  afterwards  appro- 
priated by  Congre498.  This  $10,000  was  employed  advantageously  in 
improving  the  channel  up  to  the  railroad  wharf.  The  present  desires  of 
the  town  are  apparently  for  further  improvement  so  as  to  extend  a 
greater  depth  np  not  only  to  the  railroad  wharf  but  also  up  to  the 
town  beyond,  onch  improvement  would  need  a  channel  of  from  150 
feet  to  200  fbet  width  and  of  12  feet  depth  at  low  water;  which  could 
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be  dredged  at  this  place  at  reasonable  cost,  and  which  would  undoubt- 
edly do  much  to  develop  an  increased  commerce  between  Wickfordand 
other  towns  in  other  States,  as  well  as  to  be  of  advantage  to  the  through 
travel  and  commerce  between  New  York  and  Newport.  Past  experi- 
ence indicates  that  dredging  at  this  place  will  prove  reasonably  per- 
manent. 

Owing  to  the  comparatively  small  development  of  its  wat^r  com- 
merce during  past  years,  in  spite  of  the  fairly. good  water  facilities 
which  it  already  possessed,  this  harbor  appears  to  me  to  Ifee  one  of  that 
class  whose  claims  upon  the  General  Government  are  of  doubtful 
strength;  yet,  in.  view  of  the  combination  of  itS'through  travel  with  its 
own  commerce  and  business,  its  distance  from  other  better  i>orts,  the 
fact  that  its  imports  are  mainly  from  other  States,  and  the  reasonably 
small  cost  of  the  desired  improvement,  I  am  willing  to  allow  its  claims 
rather  than  to  disallow  them. 

I  have,  therefore,  to  state  my  opinion  that,  for  the  reasons  above  given, 
this  harbor  is  worthy  of  moderate  improvement  by  the  General  Gov- 
ernment; and  to  submit  my  estimate  of  $1,000  as  an  amount  that  will 
enable  me  to  make  a  survey  and  report,  including  a  project,  with  esti- 
mate of  the  cost  of  the  improvement  proposed. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain^  Carps  of  Ungineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engineery 
Northeast  Division.) 

[Pint  indoraement.] 

Northeast  Division  Engineer  Oppiobt, 

New  Yorky  June  14y  1893. 

Eespectfully  forwarded  to  the  Chief  of  Engineers,  TJ.  S.  Army. 

After  carefully  considering  the  reports  of  Capt,  Bixby  and  Lieut 
Harts,  I  am  of  opinion  that  no  reasons  are  presented  which  demon- 
strate that  this  harbor  is  worthy  of  improvement  by  the  General  Gov- 
ernment to  the  extent  proposed,  viz,  of  increasing  its  depth  to  12  feet 
and  extending  it  above  the  railroad  wharf  to  the  bridge.  In  view, 
however,  of  the  facts  that  the  transit  route  to  Newport  is  of  no  little 
importance  to  the  public,  that  the  original  project  was  not  completed, 
and  that  the  existing  channel,  although  ^' good"  is  ''narrow  and  not 
straight,"  it  would  seem  that  a  new  survey  may  be  needed  to  deter- 
mine whether  this  channel,  at  its  present  depth  (9  feet  at  low  water), 
may  not  be  worthy  of  further  widening  and  improvement  by  the  Gen- 
eral Government;  and  I  therefore  recommend  that  such  a  survey,  Bot 
to  exceed  $200  in  cost,  be  made. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Gen.^  U.  JS.  A.,  Div,  Engineer, 


eeport  of  lieut.  william  w.  harts,  corps  of  en6ixerrs. 

United  States  Engineer  Office, 

Newport,  a,  /.,  May  16, 189S. 

Captain  :  In  accordance  with  your  verbal  instructions  of  December,  1892,  I  have 
the  honor  to  submit  tho  IbUowiug  report  upon  the  preliminary  examiuation  of  Wick- 
ford  Harbor,  Rhode  Island,  with  a  view  to  its  improvement  by  the  Geueral  Govern- 
ment. 
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Information  as  to  this  harbor  was  asked  by  circular  letters  sent  to  persons  sup- 
posed to  be  interested  in  its  improvement.  To  these  lottors  only  a  few  replies  have 
been  received.  The  information  embodied  in  the  following  report  was  principally 
obtained  from  a  personal  visit  to  the  locality,  from  inquiries  of  steamboat  captains, 
and  residents  of  Wickford^  and  from  maps  and  previous  reports.  For  maps  of  this 
harbor  see  Coast  Survey  Chart  No.  357.  For  a  previous  report  upon  this  harbor  see 
p.  972,  Annual  Report  of  Chief  of  Engineers  for  1873. 

Description, — Wickford  harbor  is  located  in  the  western  part  of  Narragansett  Bay, 
Rhode  Island,  almost  due  west  of  the  northern  end  of  Conanicut  Island,  and  is  an 
arm  of  Narragansett  Bay.  Its  entrance  is  about  one-fourth  of  a  mile  wide,  spread- 
ing into  several  branches — two  to  the  north  and  one  to  the  south.  The  two  northern 
branches.  Mill  Cove  and  Fishing  Cove,  are  but  seldom  used,  the  land  in  the  near 
vicinity  being  as  yet  unimproved.  There  is  a  fairly  good  channel  of  about  6  feet  to 
8  feet  depth  at  low  water  into  Mill  Cove  as  far  north  as  Rabbit  Island,  but  the  re- 
mainder of  this  branch  and  nearly  all  of  Fishing  Cove  are  very  shallow,  having  but 
2  to  4  feet  depth  at  low  water.  Except  for  iishing  these  two  northern  branches  are 
BO  little  used  at  present  that  no  improvement  by  the  General  Government  seems  now 
necessary.  The  southern  branch,  known  as  Wickford  Cove,  extends  about  three- 
fourths  of  a  mile  southerly  from  the  entrance  to  the  harbor,  and  is  there  closed  by 
l>ridges.  The  northern  end  of  this  branch,  where  it  joins  the  other  branches,  is  very 
narrow.  At  this  northern  end,  between  the  railroad  docks  and  Baker's  Dock,  the 
width  is  about  400  feet,  increasing  to  the  south  to  a  considerably  ^eater  width  of 
about  1,300  feet.  The  town  of  Wickford  is  located  in  the  near  vicinity  of  this  south- 
em  branch,  and  all  of  the  water  commerce  of  the  town  is  landed  at  docks  on  this 
branch.  It  is  here  where  improvement  of  the  facilities  of  navigation  is  desired. 
There  is  now  a  good  9-foot  channel  at  low  water  from  the  deep  water  of  Narragansett 
Bay  up  to  the  steamboat  and  Baker*s  Wharves,  but  it  is  narrow  and  not  straight. 
From  these  wharves  there  is  a  fairly  good  channel  of  6  feet  depth  at  low  water  up 
to  the  bridges.  Docks  have  been  built  out  to  this  channel,  and  barges  are  towed  to 
these  docks  at  high  water  to  unload.    The  mean  tide  rise  is  a  little  over  4  feet. 

The  approach  to  this  harbor  has  a  number  of  rocks  in  more  or  less  dangerous  posi- 
tions, which  render  the  navigation  in  this  locality  quite  hazardous  in  the  fre(iuent 
fogs.  Old  Gay  Rock,  rising  above  the  water  just  south  of  the  entrance,  was  for  a  long 
time  a  troublesome  obstruction,  but  as  it  is  now  marked  by  a  bell  and  light  it  is 
rather  a  help  than  a  hindrance.  Charles  Rock,  surrounded  by  about  7.5  feet  depth 
of  water,  but  carrying  only  about  3.5  feet  depth,  is  directly  across  the  channel  to  the 
north,  and  is  a  source  of  considerable  anxiety  to  pilots.  The  channel  width  between 
these  rocks  is  only  about  700  feet.  At  present  Charles  Rock  is  marked  by  a  spar 
buoy  only.  In  the  channel  between  Gay  Kock  and  Charles  Rock  is  Van  Buren  Rock, 
dreclged  to  9  feet  depth  in  1874.  About  one  mile  further  to  the  east  there  is  a  scattering 
cluster  of  rocks,  through  which  a  passage  is  marked  by  buoys.  This  passage  is  oc- 
casionally used,  and  is  nearly  always  open  when  the  regular  channel  is  blockaded 
with  ice.  This  cluster  of  rocks  extends  from  the  shore  to  the  southward,  and  ends  in  a 
rock  laiown  as  James  Ledge.  This  rock,  marked  by  a  buoy,  and  lying  in  the  direct 
line  from  the  north  end  of  Conanicut  Island  to  Wickford  Harbor,  lies  in  the  course 
of  yeesels  from  Newport  Harbor  to  Wickford,  aud  is  also  entirely  submerged.  To 
the  south  of  James  Ledge  there  is  ample  width  and  depth  of  channel  (a  mile  in 
width  and  20  to  2^  feet  in  depth)  as  far  south  as  Fox  Island. 

The  town  of  Wickford  has  now  about  4,000  population  and  has  for  upwards  of 
fifby  years  been  the  location  of  cotton  and  woolen  industries.  In  a  manufacturing 
way  Wickford  is  very  energetic,  having  operated  for  many  years  a  number  of  fair- 
sized  woolen  and  cotton  mills.  There  are  at  ]>reseiit  seven  of  these  mills  in  the  near 
▼icinity  of  this  village.  In  1871  there  was  established  a  passenger  and  freight  lino 
between  Newport  ana  Wickford  Junction  running  by  steamer  from  Newport  to  Wick- 
ford Landing  and  thence  by  rail  to  Wickford  Junction,  connecting  with  the  shore 
line  for  New  York.  This  route  is  aa  active  competitor  for  the  freight  and  passenger 
traffic  of  Newport,  which  in  the  summer  season  is  of  considerable  importance.  This 
roate  has  developed  the  town  of  Wickford  and  placed  new  demands  upon  its  h|firbor. 

CofMneroe, — ^The  cotton  and  woplen  mills  put  out  annually  about  one  ana  three- 
qnarter  million  dollars  worth  of  manufactured  goods,  most  of  which  are  now  shipped 
by  rail.  The  cotton  goods  and  fish  are  the  principal  exports,  the  imports  being  prin- 
cipally provisions,  building  supplies,  and  raw  materials.  The  following  estimate  of 
the  amount  of  bosiness  done  in  1892  in  Wickford  is  based  upon  a  report  kindly 
famished  by  Mr.  S*  H.  Vaughn,  of  Wickford. 

Imports. 

Ume  and  oementy  800  barrels,  at.75  cents $600 

Grain,  106,000  bnshels,  at '30  cents 31,500 

riowt,  4^  hamlB,  AtU 17,500 
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Hay,  250  tons,  at  $10 $2,500 

Oil,  1,000  barrels,  at  $3 3,000 

Coal,  40,272  tons,  at  $4 161,088 

Wood,  500  cords,  at  $2 1,000 

Machinery,  250  tons,  at  $100 25,000 

Sugar,  950  barrels,  at  $15 14,250 

Mill  feeds,  500  tons,  at  $5 : 2.500 

Shucks,  126  tonsj  at  $5 630 

Drugs  and  chemicals,  80  tons,  at  $50 4, 000 

Merchandise,  4,355  tons,  at  $10 43, 550 

Wool,  683  tons,  at  $500 341,500 

Cotton,  607  tons,  at  $200 121,400 

873, 018 

Exports, 

Oysters,  14,000  bushels  at  $1.50 $21,000 

Clams,  6,000  bushels  at  $2 12,000 

Scollops,  5,000  galls  at  50  cents 2,500 

Fish,  450  tons  at  $100 45,000 

Cotton  and  manufactured  goods 1,750,226 

1,830,726 

Total  exports  and  imports... $2, 703,744 

Increase  in  machinery  during  1892 100,000 

Mr.  Vaughn  also  reports  that  the  harbor  was  used  in  1892  approximately  as  follows: 

Times. 

By  steam  vessels  freight  and  passenger,  4  to  12  feet  draft 3, 850 

By  steam  vessels  passenger  mainly,  4  to  8  feet  draft 2, 160 

By  steam  vessels  pleasure 4, 480 

By  sailboats,  freight,  4  to  12  feet  draft,  average  tonnage  200  tons 438 

By  sailboats,  pleasure,  large  and  small 13,880 

The  Wickford  line  steamer  Tockwogh  makes  eight  trips  per  day  in  winter  and  ten 
trips  in  summer. 

From  these  statements,  it  appears  that  the  total  of  exports  and  imports  (excluding 
the  traffic  of  the  Wickford  line,  which  could  not  be  obtained)  is  about  $2,750,000  for 
1892,  and  that  during  the  past  year  the  facilities  for  production  have  been  increased 
by  about  $100,000. 

The  manufactured  goods  wliichform  a  large  part  of  the  exports  will  probably  never 
be  shipped  by  water  on  account  of  their  value  and  liability  to  dama^.  The  imports 
and  the  tish  exports  are  the  only  freight  articles  that  can  be  well  earned  by  water,  and 
of  these  about  25  per  cent  is  now  transported  in  vessels.  Of  the  total  commerce 
probably  not  more  than  $300,000  in  v.alue  was  transported  by  water.  It  is  claimed 
by  those  interested  that  a  further  improvement  of  tliis  harbor  will  at  le^vst  treble 
this  amount  of  water  commerce. 

Navigation. — Wickford  Harbor  is  in  a  quiet  part  of  Narragansett  Bay  where  naviga- 
tion is  never  very  difficult  except  on  account  of  foji^s.  Several  vessels  have  struck 
rocks  in  this  harbor  and  have  been  badly  injured  during  some  of  these  fogs.  The 
small  depths  within  the  harbor  prevent  its  use  by  vessels  drawing  more  than  about 
10  feet,  and  these  can  only  enter  at  high  tide.  Much  delay  is  thus  caused  by  waiting 
for  tides,  etc.,  compelling  some  of  the  large  coal  and  freight  vessels  to  seek  better 
ports.  There  has  been  a  steady  increase  during  late  years  in  the  size  and  draft  of 
coal  and  freight  vcHsels,  which  increase  has  not  been  followed  by  a  similar  improve- 
ment of  the  channels  at  Wickford,  thus  making  this  village  more  and  more  depend- 
ent on  the  single  railroa.l,  whoso  rates,  though  not  excessive,  are  high. 

The  size  of  the  harbor,  the  nature  of  the  bottom,  and  comparative  cheapness  of 
dredging,  make  the  improvement  of  this  harbor  to  meet  the  needs  of  commerce  for 
some  years  to  come,  comparatively  simple  and  cheap. 

Former  improvements. — This  harbor  was  examined  and  surveyed  under  direction  of 
General  Warren  of  the  United  States  Corps  of  Engineers  in  1872  (see  Report  of  Chief 
of  Engineers  for  1873,  p.  972).  General  Warren,  in  his  report,  recommended  the 
improvement  of  this  harbor  and  proposed  a  project  for  dredging  the  channel  to  9 
feet  depth  near  the  entrance  of  the  harbor,  for  the  removal  of  Van  Burens  Rock  and 
James  Ledge.  Based  upon  this  report,  an  appropriation  of  $5,000  was  made  by  Con- 
gress in  1873  for  improvements  at  this  place.  The  work  of  widening  and  deepening 
the  channel  at  the  entrance  of  the  harbor  by  dredging,  and  the  removal  of  obstract- 
ing  bowlders  was  carried  on  during  1873-74.    The  next  year  Congress  again  appro- 
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priated  $5,000  for  the  contiunation  of  the  imi)Tovement  of  this  plaoe«  These  improve- 
ments were  not  carried  farther  inward  than  the  steauihoat  wharf.  They  completed 
from  the  bay  as  far  as  the  steamboat  wharf  a  fairly  p^ood  channel  with  a  deptn  of  9 
feet  at  mean  low  water.  General  Warren's  project  was  never  completed,  but  the 
improvement  then  made  was  a  spreat  benelit  to  tiie  comilierce  at  the  time.  The  con- 
dition of  this  channel  is  probably  but  little  changed  since  its  improvement  excex)t 
that  some  slight  shoaling  is  found  In  the  vicinity  of  the  steamboat  wharf. 

Present  needs, — This  harbor  to  meet  the  present  needs  of  commer(*e  should  have  a 
clear  channel  from  the  bay  to  head  of  navigation  opposite  the  village  docks  near  the 
roadway  bridges,  of  at  least  12  feet  in  depth  at  low  water  and  at  least  150  feet  wide 
and  as  straight  as  reasonably  possible.  This  would  require  dredging  in  Wickford 
Cove,  the  fnrther  removal  of  Van  Burens  Rock,  an<l  perhaps  the  removal  of  a  portion 
of  Charles  Rock,  all  to  12  feet  depth.  It  is  not  thought  necessary  to  remove  James 
Ledge,  but  a  conspicuous  beacon  or  other  better  mark  for  this  place  would  be  of 
ereat  assistance  to  navigation.  In  case  the  improvement  is  decided  upon,  a  careful 
Sydrographic  survey  to  determine  the  character  and  limits  of  the  excavation  should 
be  made.    Such  survey  might  cost  from  $500  to  $1,000. 

Becommendations, — In  my  opinion  this  harbor  is  worthy  of  improvement  by  the 
General  Government,  and  I  have  therefore  to  recommend  a  careful  survev  at  an  ex- 
pense of  not  over  $1,000  to  determine  the  nature,  amount,  limit,  and  character  of 
excavation  necessary. 

Respectfully  submitted, 

Wm.  W.  Harts, 
Second  Lieutenant,  Corps  of  Engineers, 
Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U,  S.  A, 


C  29. 

preliminary  examination  of  inner  harbor  at  point  judith 

breakwater,  rhode  island. 

United  States  Engineer  Office, 

Neicportj  R.  J.,  June  12^  1893. 

General:  In  accordance  with  the  river  and  harbor  act  of  July  13, 
1892,  and  orders  from  your  office  dated  July  14,  1892, 1  have  the  honor 
to  submit  the  following  report  upon  a  preliminary  examination  of  In- 
ner Harbor  at  Point  Judith  Breakwater,  Ehode  Island. 

My  opinions,  as  below  stated,  are  based  upon  my  own  personal 
knowledge  and  careful  study  of  this  special  locality,  which  was  visited 
by  me  in  i>erson  September  17, 1892,  and  at  several  other  times  during 
tiiie  past  year.  The  statements  as  to  the  present  and  prospective  de- 
mands of  commerce  are  compiled  mainly  from  replies  to  numerous 
letters  addressed  by  me  to  the  chairman  of  the  United  States  Senate 
Oommittee  of  Commerce,  and  of  the  United  States  House  Committee 
of  Rivers  and  Harbors,  to  the  United  St^ates  Senators  and  Eepresen- 
tatives  in  whose  Stat^  and  districts  the  improvement  lies,  and  to 
postmasters,  collectors  of  customs,  and  to  such  other  prominent  per- 
sons of  the  neighborhood  as  were  supposed  to  be  interested  therein,  all 
of  whom  were  requested  to  give  addresses  of  other  interested  parties, 
and  to  contribute  such  information  and  assistance  as  was  at  their 
disposal. 

Poinl  Judith  is  a  low  rocky  projection  of  land  in  the  town  of  Kings- 
ton, at  the  southwestern  corner  of  Narragansett  Bay,  where  it  connects 
with  Blo<^  Island  Sound.  This  point  is  exposed  to  the  full  force  of 
southeast  gales  coming  from  the  ocean,  and  the  severity  of  these  gales 
is  evident  from  the  fiswst  that  eighteen  schooners  were  wrecked  near 
this  point  in  the  six  years  from  1883  to  1888  inc^lusive.  As  over  40,000 
vessels  (carrying  over  20^000,000  tons,  or  from  $200,000,000  to  $800«* 
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000,000  worth  of  cargo)  annually  pass  this  point  on  their  way  firom  Kew 
York  and  the  South  to  Ehode  Island  and  the  North,  a  breeJcwater  has 
been  planned  and  provided  for  by  Congressional  appropriations  to 
serve  as  a  national  harbor  of  refuge  for  vessels  seeking  shelter  in  this 
neighborhood.  This  breakwater  is  estimated  to  cost  about  $l,O00iO00, 
and  a  ftdl  contract  has  been  made  for  its  completion.  It  is  now  ex- 
pected that  the  funds  will  be  forthcoming  at  the  rate  of  about  $100,000 
per  year,  so  that  this  breakwater  will  be  finished  in  about  ten  years. 

Behind  the  proposed  breakwater,  about  a  mile  west  of  fhe  point,  is  a 
large  salt  i>ond  called  Point  Judith  Pond.  This  pond  is  triimgalar  in 
general  shape,  and  about  1.25  miles  broad  at  its  ocean  base,  and  about 
4  miles  long  from  base  to  its  apex,  near  Wakefield.  The  entire  area  of 
the  pond  is  approximately  1,800  acres,  of  which  less  than  600  is  of  over 
6  deet  depth,  and  less  than  150  acres  is  over  10  feet  depth  (these  deeper 
parts  being  as  usual  in  the  shape  of  long  narrow  strips  mainly  in  the 
middle  poisons  of  the  pond)  and  of  which  only  a  few  spots  for  short 
distances  near  its  upper  end  in  the  mid-channel  are  of  as  mneh  as  15 
feet  depth.  The  low- water  level  of  the  pond  is  about  2J5  feet  above  that 
of  the  ocean;  so  that  if  the  pond  were  opened  fireely  to  the  ocean,  the 
low- water  area  of  the  pond,  as  well  as  that  of  its  6  and  10  feet  deptiis, 
would  be  much  diminished.  The  pond  is  separated  at  present  firom  the 
ocean  by  a  sand  beach  of  from  1,000  to  3,600  feet  width  at  high,  water, 
th];ough  which  at  the  western  corner  of  the  pond  there  is  at  present  a 
slough  of  about300  feet  width  at  high  water  with  a  depth  so  slight  as  to 
be  regularly  forded  at  low  water  by  ox  teams  loaded  with  seaweed. 
The  beach  is  of  fine  sand  at  its  western  end,  the  sand  apparently  slowly 
moving  westward  under  a  slight  local  littoral  ocean  carremt.  The 
beach  is  of  coarser  sand  at  its  middle,  this  sand  being  apparency  east 
up  from  the  foreshore  ocean  bottom  by  wave  action.  The  beaoh  is  of 
gravel  and  pebble  and  rock  at  its  eastern  end,  with  rarely  any  trace  of 
sand.  Kear  the  eastern  comer  of  the  pond  smd  eastern  end  ^  the 
beach  is  the  place  where  the  entrance  to  the  pond  existed  in  olden 
days;  this  entrance  having  been  closed  and  filled  solid  with  sand  and 
X>ebbles  for  a  thousand  feet  back,  by  a  siugle  but  excessively  severe 
storm  a  great  many  years  ago.  After  the  old  entrance  was  closed  the 
water  in  the  pond  gradually  rose  and  finally  cut  a  new  outlet  much 
further  to  the  west,  near  the  location  of  the  present  entnrance.  '  It  Ib 
this  pond  which  the  persons  of  the  neighborhood  apparently  desire  to 
be  converted  into  an  "  inner  harbor  of  refuge  at  Point  Judith  Break- 
water," partly  for  the  benefit  of  vessels  expected  in  future  to  seek 
shelter  behind  the  breakwater,  and  partly  for  the  direct  benefit  of  the 
villages  of  Wakefield  and  Peacedale,  near  the  head  of  the  pond,  and  of 
the  other  parts  of  the  towns  of  Soutn  Kingston  and  Narragansett. 

The  location  of  the  old  entrance  to  this  pond  is  in  comparatively  solid 
ground,  and  where  there  is  at  present,  apparently,  no  moviug  sand  on 
the  ocean  beach,  so  that  a  new  entrance  at  this  point  would  probably 
remain  open  until  closed  again,  as  before,  by  some  unusually  severe 
storm.  The  people  of  the  locality  imagine  that  such  closure  will  not 
happen  again,  but  I  can  see  no  special  reason  for  future  exemption  from 
occasional  storms  equal  to  those  of  the  past,  and  no  consequent  safety 
for  the  entrance  until  after  it  is  protected  by  the  ocean  breakwater  now 
under  construction,  a  breakwater  that  will  be  directly  in  firont  of  this 
entrance,  but,  however,  one  that  will  probably  not  be  completed  before 
1903.  Supposing,  however,  that  this  ocean  breakwater  were  completed, 
the  new  entrance  would  even  then  need  a  local  protection  for  its  en- 
trance in  the  shape  of  two  small  jetties,  and  a  channel  woiild  have  to 
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be  dredged  through  the  sand  beach  itself  and  a  long  ways  further  to  the 
location  of  the  deepest  water  in  the  pond,  or,  perhaps,  to  Wakefield. 
The  portion  next  the  ocean  will  then  probably  have  to  be  doubled  in 
width  or  revetted  to  prevent  constant  caving  and  redredging.  By  this 
time  the  pond  level  will  have  been  somewhat  lowered,  and  the  channel 
will  have  to  be  deepened  somewhat.  The  mere  first  cost  of  such  im- 
provement will  be  very  expensive,  and  its  after  cost  for  maintenance 
will  probably  be  quite  considerable  for  several  years. 

The  conditions  of  the  locality  are  such  that  no  improvement  of  this 
place  will  be  of  any  special  utility  to  the  United  States  unless  it  pro- 
vides for  at  least  10  feet  depth  of  entrance  channel  and  a  fairly  large 
interior  harborage  of  the  same  depth. 

The  towns  of  South  Kingstown  (including  Wakefield  and  Peace- 
dale),  together  with  the  town  of  Narragansett  (including  the  summer 
watering  place  of  Nanagansett  Pier)  have  a  total  population  of  only 
about  7,000  persons,  with  an  average  gain  of  only  about  120  per  year. 
The  total  real  estate  value  of  these  two  towns  (according  to  the  official 
Stat^  Manual)  is  only  about  $7,000,000,  of  which  half  is  that  of  the 
noncommercial  summer  residential  property  of  Narragansett  Pier. 
Their  fisheries  were  formerly  from  $15,000  to  $30,000  per  year;  but 
since  the  closure  of  the  old  inlet  these  have  diminished  to  about  $3,000 
per  year.  Their  manufactories  are  mainly  of  cloth  goods.  Their  im- 
ports (see  attached  statement  of  Mr.  B.  F.  !Etobinson)  are  estimated  at 
about  $2,500,000,  of  which  about  half  is  lumber,  and  about  one-sixth 
is  wool.  Their  exports  are  mainly  such  manufactured  products  as  it 
would  not  be  advisable  to  send  off  by  w^ter  transportation.  The  total 
saving  in  freights  which  would  result  to  this  neighborhood  from  every- 
thing being  sent  off  by  water  is  estimated  at  about  $30,000  per  year. 
Of  this  amount  probably  one-tenth,  $3,000  per  year,  would  be  the 
saving  to  the  rest  of  the  United  States,  and  would  represent  their  in- 
terest in  this  improvement.  The  need  of  any  improvement  at  this 
place  is  much  lessened  by  the  fact  that  two  fine  25-foot  depth  harbors 
are  within  30  miles  distance, -Providence  to  the  north,  and  New  London 
to  the  west. 

I  have,  therefore,  to  state  my  opinion  that,  for  the  reasons  above 
given,  the  inner  harbor  of  refuge  at  Point  Judith  Breakwater,  Eh  ode 
Island,  is  decidedly  not  at  present  worthy  of  improvement  by  the  Gen- 
eral Government. 

Very  respectfrdly,  your  obedient  servant,- 

W.   H.   BlXBY, 

CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 

-  (Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, northeast  division.) 

[Tint  indorsement.] 

Northeast  Division  Engineer  Office, 

2few  Yorkj  Juiie  15,  1S93. 

BespectfiiUy  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
For  the  reasons  stated  by  the  local  of&cer  I  regard  the  inner  harbor 
of  Point  Judith  Breakwater  as  wholly  unworthy  of  improvement  by 
the  General  Gtovemment. 

IlENRY  L.  Abbot, 
Colonel  of  Engineers^  Bvt.  Brig.  Oen.,  U.  8,  JL., 

Engineer  Northeast  Division. 
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iu— COBOfERCIAL  STATISTICS  OP  TOWN  OP  SOUTH  KINGSTOWN,  POINT  JUDITH  INMBB 

HARBOR,  RHODE  ISLAND,  DURING  YEAR  1891. 

Taxed  Yalnation town  of  Sonth  Kinintowii,  $10,000,000;  popnlation,  6,230;  paaaen- 
gers,  Narragansett  Pier  R.  R.,  65,000;  stores — ^grain,  merchandise,  50;  hotels,  20; 
passengers  carried  by  steamer  nrom  Narragansett  Pier  and  Ne¥rport^  10,000. 

Dimettic  imparts. 


Qnantity. 


«,  000, 000 

4«  000, 000 

^  750,000 

10,000 

600 

:t,ooo 

2,000 

800 

100 

125,000 

500 

-20,000 

1,176,000 


Artioles. 


Lumber feet. 

Shinirlee 

Brick 

Cool tons. 

Super  phosphate tous. 

Cement barrels. 

Lime barrels. 

Hav  and  straw tons. 

NaUs  and  hardware tons. 

Gnrin bnsb«}ls. 

Wood oord. 

Miscellaneous      merchandise, 

tons. 
Wool pounds. 

Total 


Value. 


$1,258,000 

160,000 

85,000 

57,000 

26,000 

2,500 

2,500 

8,000 

10,000 

85,000 

2,700 

430,000 

411,250 


2,481,950 


Railroad 
ftvights. 


f2.50perK  ;.. 
2.50  per  M... 
1.75  per IC ... 
1.75  per  ton.. 
2.00  per  ton.. 

.24  per  bbl. . 

.24  per  bbl.. 
2.00  per  ton.. 
2.00  per  ton.. 

.08|perbu8. 
1.00  per  oord. 
2.00  per  ton.. 

2JM>pertoa.. 


Wafer 
fiwighta. 


$1.50  perK... 
1.60  perM... 

.88perM  ... 

.75  per  ton.. 
1.00  per  ton.. 

.12  per  bbl.. 

.UperbU.. 
LOO  per  ton.. 
LOO  per  ton.. 

.03  per  bus.. 

.80  per  oord. 
LOO  per  ton.. 

IJOperton.. 


RalboMl 
in  excess 
of  water 
ftelKhta. 


$8,800.00 

4,800.08 

887.68 

18.000.00 
500.08 
MO.  08 
240.08 


100.08 
4,375.08 

100.88 
2^800.80 

687.68 


DomeaHo  expwU. 

Woolen  manufjaotnree *. $800,888 

Farm  products 280,008 

On  which  wonld  be  a  proportionately  large  saving  if  water  transportftiion  was  avafl- 
able. 

If  this  harbor  was  provided,  from  the  results  as  above  stated^  the  ezoeas  of  rail- 
road freights  above  water  freights  being  $29,680,  that  amount  will  oe  saved  per  annum. 
This  at  5  per  cent  per  annum  will  warrant  an  expenditure  of  $608,600  (tat  twenljy 
years'  benefit  alone)  to  construct  the  inner  harbor. 

B.  F.  Robinson, 
President  Wakq/ield  lYuet  Comptmjf. 
September  2, 1892. 


C30. 

preliminary  examination  of  breachway  into  salt  pond,  block 

island,  rhode  island. 

United  States  Engineer  Officob, 

Newport^  B.  J.,  June  12j  1893. 

General:  In  accordance  with  the  river  and  harbor  act  of  July  13^ . 
1892,  and  orders  i&om  your  office  dated  July  14, 1892, 1  have  the  honor 
to  submit  the  following  report  upon  a  preliminaiy  examination  of 
breachway  into  Salt  Pond,  Block  Island,  Bhode  Island. 

My  opinions,  as  below  stated,  are  based  upon  my  own  personal  knowl- 
edge and  careful  study  of  this  special  locality,  which  was  visited  by  me 
in  person  September  7, 1892,  and  at  several  other  times  daring  the  past 
year.  The  statements  as  to  the  present  and  prospective  demands  of 
commerce  are  compiled  mainly  from  replies  tonnmeroos  letters  addressed 
by  me  to  the  chairman  of  the  United  States  Senate  Committee  on  Com- 
merce and  of  the  United  States  House  Committee  on  Bivers  and  Qfir- 
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bors,  to  the  United  States  Senators  and  Eepresentatives  in  whose  State 
and  district  tlie  improvement  lies,  and  to  postmasters,  collectors  of  cus- 
toms, and  to  sach  other  prominent  persons  of  the  neighborhood  as  were 
supposed  to  be  interested  therein,  all  of  whom  were  requested  to  give 
addresses  of  other  interested  parties  and  to  contribute  such  informa- 
tion and  assistance  as  was  at  their  disposal. 

Block  Island  (see  Coast  Survey  Chart  No.  113  and  No.  356)  is  an 
island  of  about  5  miles  length  and  averaging  about  2  miles  breadth,  its 
longest  dimension  running  north  and  south,  with  a  population  of  only 
1,3(X),  and  a  real  estate  valuation  (official  State  list)  of  only  about 
$750,000.  It  ts  about  15  miles  northeast  of  Montauk  Point  and  the 
eastern  end  of  Long  Island,  about  20  miles  soutbe<ast  from  Stonington 
and  the  eastern  end  of  Long  Island  Sound,  about  12  miles  south  of 
Point  Judith  and  the  southern  shore  of  the  mainland  of  Ehode Island, 
about  20  miles  south-southwest  of  Newport  and  the  entrance  to  Narra- 
gansett  Bay,  and  about  40  miles  west-southwest  of  Marthas  Vineyard 
and  the  entrance  to  Vineyard  Sound.  It  is  surrounded  by  deej)  water, 
60  feet  depth  being  found  within  1,000  yards  of  its  west  shore  and 
within  2,000  yards  of  its  east  shore.  It  is,  of  course,  exposed  to  the 
fuU  violence  of  the  winds  and  storms  coming  from  the  Athmtic,  get- 
ting no  protection  from  any  adjacent  land.  Its  prevailing  winds,  ar- 
ranged in  order  of  prevalence  (according  to  the  Signal  Service  reports 
for  many  past  years)  are  first,  southwest,  then  northwest,  northeast, 
and  north.  Its  storm  winds,  arranged  in  order  of  severity  (same  author- 
ity), are  first,  northeast,  then  southwest,  northwest,  and  southeast. 
Of  these  the  northeast,  north,  and  nortliwest  come  from  the  direction 
of  the  mainland  (the  northeast  wind  through  Buzzards  Bay  with  a 
sweep  of  about  50  miles,  but  the  north  and  northwest  winds  from 
Khode  Island,  with  a  sweep  of  only  from  12  to  15  miles),  while  the 
southwest  and  southeast  winds  come  in  from  the  Atlantic  with  prac- 
tically unlimited  sweep. 

The  advanced  position  of  this  island  has  always  made  it  an  important 
rendezvous  for  fishing  boats  and  pilot  boats  which  naturally  seek  to 
remain  out  as  far  as  possible  toward  the  ocean.  When  storms  come 
np  suddenly  these  boats  must  seek  immediate  shelter,  and  their  attempt 
to  get  this  at  Block  Island  has  always  result^^d  in  numerous  ship- 
wrecks. JBetween  1854  and  1868  these  wrecks  averaged  three  per  year, 
the  average  loss  (vessel  with  cargo)  being  about  $7,000  per  vessel ;  and 
from  1883  to  1802  these  wrecks  averaged  six  per  year,  the  average  loss 
(vessel  with  cargo)  being,  however,  only  about  $3,000  i)er  vessel,  show- 
ing that,  as  a  rule,  these  wrecked  vessels  were  all  small,  comparatively 
speaking.  In  order  to  give  a  better  shelter  to  such  craft  about  $300,000 
was  appropriated  by  the  General  Government  between  1870  and  1892 
for  the  construction  of  a  breakwater  of  about  2,000  feet  length  with 
an  inclosed  harbor  about  900  feet  square.  The  breakwater  was  fin- 
ished in  1888,  and  the  inclosed  harbor  will  probably  be  completed  dur- 
ing thd  present  year.  As  a  result  the  departures  from  this  harbor 
now  average  4  steamers,  16  large  fishing  boats,  and  over  100  small 
pleasure  boats  ^per  day  all  the  year  round,  and  the  commerce  has  in- 
creased since  1868  from  about  $300,000  to  over  $800,000  per  year. 
Although  the  number  of  wrecks  per  year  has  increased  since  the  exist- 
ence of  the  breakwater,  this  is  to  a  great  extent  due  to  the  increase  in 
the  namb^  of  boats  using  the  harbor^  and  the  total  loss  by  wrecks  on 
this  island  ^omitting  what  has  been  saved  from  the  wreck)  is  now 
(Appendix  £i)  much  less  than  before,  and  will  undoubtedly  be  still 
less  after  the  work  of  this  year  is  finished  and  the  harbor  is  closed  in^ 
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As  to  thefature  development  of  the  commerce  of  this  island,  its  insular 
position  and  limited  size  must  necessarily  prevent  the  island  or  town 
from  ever  becoming  a  large  seaport  like  Providence  or  even  Newport 
or  Stonington. 

But  Block  Island,  from  its  advanced  position  is  where  it  is  daily 
passed  by  large  numbers  of  vessels,  either  coastwise  bound  from  !New 
York  and  the  South  to  Ehode  Island  and  Massachusetts,  and  the  North, 
or  else  from  foreign  countries  direct  to  Connecticut  (through  the  east 
end  of  Long  Island  Sound),  and  to  Ehode  Island  (through  Narragan- 
set  Bay).  This  commerce  is  large  and  entitled  to  great  consideration. 
About  150  vessels  per  year  pass  this  island  on  their  way  from  foreign 
ports  to  Providence;  a  few  in  like  manner  on  their  way  to  other  har- 
bors of  Narragansett  Bay;  a  few  direct  to  Long  Island  Sound,  and  a 
few  direct  to  Vineyard  Sound.  But  the  ma«8  of  the  vessels,  over  40,000 
per  year,  go  past  Block  Island  on  their  way  along  the  great  highway  of 
coastwise  travel  through  Long  Island  Sound,  Block  Island  Sound,  and 
Vineyard  Sound,  pjissing  north  of  Block  Island,  halfrray  between  the 
island  and  Point  Judith;  and  for  the  further  safety  of  tiiis  travel  in  bad 
weather  the  General  Government  has  just  pledge!  $1,000,000  for  a 
breakwater  and  nations^  harbor  of  refuge  at  Point  Judith,  a  work 
already  under  construction. 

The  salt  pond  of  Block  Island  is  a  large  pond  of  brackish  water  lying 
about  midway  of  the  island.    Its  position  and  surroundings  are  such 
as  to  lead  some  people  to  suppose  that  Block  Island  was  originally  two 
or  more  separate  islands,  that  this  x>ond  was  originally  a  part  of  the 
ocean  separating  these  islands,  and  that  storms,  waves,  and  shore  car- 
rents  afterwards  built  up  two  sand  beaches  oonnecting  these  separate 
islands  in  such  way  as  to  close  out  the  ocean  and  form  an  interior  pond. 
Whether  this  theory  be  true  or  not-,  the  present  tendency  of  the  ocean 
currents  along  the  two  beach  sides  of  this  pond,  is,  beyond  question,  to 
build  up  these  beaches  and  stop  off  the  outward  flow  of  the  water 
of  the  pond.     This  salt  pond  is  of  irregular  shape,  about  1^  miles 
lon^  and  about  two-thirds  of  a  mile  wide,  its  longest  dimension  run- 
ninjr  northwest  and  southeast.    As  measured  from  the  latest  survey 
maps,  it  now  has  about  7(M)  acros  of  total  area,  of  which  about  500 
juTos  is  of  3  or  more  U^i^l  (h»pth,  about  300  acres  is  of  12  or  more  feet 
depth,  about  150  acres  is  of  18  or  more  feet  depth,  and  a  few  places  are 
niH>rted  to  bo  of  as  much  as  (>0  ft^et  depth  (this  latter  being  also  that 
oi  the  lev(il  of  the  ocean  bottom  at  points  1,000  yards  west  or  2,000 
yards  east  of  the  iHlaiid).     From  one  cause  or  another  this  pond  is 
gradually  lillin^^  up  on  its  east  and  west  sides,  several  high  storm  tides 
from  the  ocean  having  at  times  washed  in  large  amounts  of  sand  from 
the  beaches,  the  high  winds  having  at  other  times  assisted  in  a  similar 
way.    On  the  south  side,  the  middle  of  its  west  side,  and  the  northeast 
f\^i.  t^l^^^^^^*^'^  i"'^  «f  rolling  ground,  occasionally  rising  into  a  small 
bluft  of  from  20  to  30  leet  height,  but  on  the  rest  of  the  north  side  the 
shore  is  low  and  marshy,  and  on  the  east  and  rest  of  the  west  side  the 
shore  is  (as  before  stated)  a  low  and  sandy  beach.    The  east  beach  is 
about  300  yards  lon^  and  200  yards  wide,  and  the  west  beach  is  about 
1,600  yards  long  and  from  130  to  260  yards  wide.    The  area  of  18  feet 
depth  lies  nearest  to  the  Avost  beach.    For  many  years  past  the  outlet 
ot  this  pond  lias  been  on  its  west  side,  but  this  outlet  has  been  manv 
times  hlled  and  closed  up  by  washing  or  drifting  sand,  and  during  such 
closure  the  level  of  the  ])oiul  has  risen  to  from  3  to  6  feet  above  the 
ocean  level     Such  rising  of  tlu^  water,  flooding  the  neighboring  pastures 
and  grounds,  has  caused  so  much  trouble  to  the  adjacent  landowners 
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that  the  town  has  been  obliged  to  reopen  the  outlet,  often  at  considera- 
ble expense.  The  last  outlet,  made  in  1887,  at  an  expense  of  nearly 
$10,000,  was  cut  to  about  30  feet  width  and  4  feet  depth,  and  has  re- 
mained oi)en  until  the  present  time,  although  it  will  probably  close  up 
eventually.  The  last  surveys  of  this  part  of  the  pond  show  a  recent 
filling  of  6  feet  depth  (on  an  average)  over  24  acres  of  this  end  of  the 
X)ond,  undoubtedly  caused  by  saud  washed  into  the  pond  through  this 
cut  during  flood  tides.  The  sand  formations  around  the  outer  ocean 
end  of  the  cut  as  well  as  elsewhere  on  this  side  of  the  island,  indicate 
the  existence  of  a  littoral  current  northward  along  the  west  side  of  the 
island  (probably  due  to  the  prevailing  and  strong  southwest  winds), 
which  must  carry  large  quantities  of  sand  during  rising  tides. 

It  is  this  pond  which  the  inhabitants  of  Block  Island  desire  to  be 
converted  into  a  national  harbor  of  refuge  by  means  of  a  breachway 
through  its  western  beach  near  its  present  outlet.  This  desire  is  of 
long  standing.  The  arguments  in  favor  of  this  work  have  been  well 
and  fully  elaborated  in  a  recent  letter  addressed  to  me  by  Mr.  0.  E. 
Ghamplin,  State  senator  from  that  island  district,  and  his  letter  is  here- 
with appended.  The  advisability  and  practicability  of  such  a  work 
was  carefully  considered  in  1808  by  Col.  Houston,  Corps  of  Engineers, 
and  his  assistant  engineer,  Mr.  Dresser,  as  well  as  by  the  bofird  of  en- 
gineers of  that  date.  Their  decision  at  that  time  was  against  the  ad- 
visability of  the  project.  Their  full  reports  are  to  be  found  on  pages 
785  to  803,  Annual  Report  of  the  Chief  of  Engineers,  U.  S.  Army,  for 
1868.  After  a  careful  consideration  of  the  arguments  of  State  Senator 
Ohamplin  and  of  the  discussion  of  Col.  Houston  and  Mr.  Dresser,  and 
after  a  personal  visit  to  the  locality  and  a  study  of  the  records  of  past 
surveys,  all  combined  with  a  personal  experience  of  over  eight  years  in 
a  fairly  successful  treatment  of  similar  inlets  on  sandy  coasts,  I  am 
of  the  opinion  that  a  cut  from  this  pond  to  the  ocean  (if  made  at  all) 
should  be  made  through  the  west  beach  at  approximately  the  place 
selected  by  Mr.  Dresser;  should  be  fully  600  feet  wide;  should  have  a 
direction  approximately  northwest  and  southeast;  should  be  dredged 
to  firom  20  to  25  feet  depth;  should  be  protected  on  both  sides  at  its 
inner  end  by  stone  piers  or  jetties,  at  its  center  portion  by  stone  re- 
vetments, and  at  its  ocean  ends  by  heavy  sand- tight  stone  piers  or 
jetties  extending  to  25  feet  depth  of  water,  all  of  which  will  be  exceed- 
ingly expensive.  Even  if  this  be  done  in  the  above  manner  it  is  quite 
probable  that  the  pond  will  continue  to  shoal,  first  to  25  feet  depth 
throughout  and  afterward  to  a  lesser  depth,  in  which  case  large  annual 
appropriations  will  be  necessary  for  the  maintenance  of  the  improved 
harbor. 

Considering  the  fairly  good  $300,000  breakwater  and  inner  harbor 
already  provided  for  medium-draft  vessels  on  the  east  side  of  Block 
Island;  and  the  $1,000,000  breakwater  and  harbor  of  refuge  under  con- 
struction at  Point  Judith,  just  opposite  Block  Island  and  more  con- 
venient and  closer  than  it  to  the  greathighway  of  coastwise  navigation 
from  Long  Island  Sound  past  Block  Island  to  Vineyard  Sound;  and 
the  comparative  ease  with  which  large  draft  vessels  can  in  northeast 
and  southeast  storms  run  quartering  before  the  wind  westward  into 
Stonington  Harbor,  or  in  southwest  and  northwest  storms  into  the  Point 
Judith  Harbor  of  Befuge  or  Farragansett  or  Buzzards  Bay;  and  the 
comparatively  small  area  of  the  Salt  Pond  available  after  all  for  18-feet 
draft  boats  (only  1,200  yards  long  by  500  yards  wide),  much  smaller 
and  also  much  more  difficult  to  enter  than  the  Point  Judith  Harbor; 
and  the  possibility  and  probability  of  future  shoaUng;  and  the  great 
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cost— eooisideriiig  all  these,  it  appears  to  me  that,  as  m  UjfiR,  tt  is  rtfll 
iiAadvfaable  to  attempt  to  ooavert  this  Salt  Pond  into  m  nalioBalkaibar 
of  refioige. 

I  bavej  therefore,  to  state  my  opiiiion  that,  for  tbe  rrianmi  aboie 
given,  this  breachway  into  Salt  Pond,  Block  Island,  is  mat,  aft  jwjamt, 
worthy  of  improyement  by  the  General  GoTemment. 
Yery  respectfolly,  yoor  obedient  servant^ 

W.    H.    BfXKTy 

Brig.  Gen«  Thoxas  L.  Gasey^ 

Chief  of  Engineer$j  U.S.A. 

(Through  GoL  Hen^  L.  Abbot,  Gorps  of  Bngineeni  IMnafaHi  Ba- 
giueer,  Northeaiit  Division.) 

[Fint  IndoneiMBft.] 
BTOBTHSAST  DlYISIOH  ENODnCBB  OFFIGB, 

Nem  Yarkj  Jmme  IS,  1S93. 

Bespectfolly  forwarded  to  the  Ghief  of  Engineers,  XT.  8.  Army. 
For  the  reasons  stated  by  the  loealoffleer,  confirmed  by  ft  peraonal  in- 
snectton  of  the  locality  last  September,  I  regard  the  breachwajy  into 
Salt  Pond,  Block  Island,  Bhode  Island,  as  wholly  unworthy  of  impcove- 
mont  by  the  General  Gt)vemment. 

Henby  L.  Abbot, 
Colonel  of  Ungineersj  Bvt.  BHg.  Oem.^  U.  8.  A^ 

Divuian  Bngtneer. 


Apfsmdix  A«— ^Btatbmbmt  of  Hon.  Christophsb  E.  CBAnnniy  SrAim  Sbutob. 

PKOViDHNCBy  B.  L,  Decembmr  IS,  J8H. 

My  Dkae  Sir:  In  oonnectlon  with  survey  of  Qreat  Salt  Pond,  at  Block  Island,  I 

wuiild  raMpiiotfuIly  submit  fur  your  consideration  the  following  facts,  together  with 
(U))iy  of  imtitlon  (see  Appendixes  U  and  C)  of  the  representative  and  prominent  bns- 
liidHH  \\\\s\\  of  tho  island  requesting  this  movement.  As  to  the  importance  of  this 
pnijoot  1  dttHire  to  oall  your  especial  attention  to  the  petition  of  the  chamber  of 
(Miiiiuionti  of  the  State  of  New  York  to  Congress,  referred  to  by  the  Hon.  £.  M. 
Htuutuii  Muroli  1({,  18G8,  then  Secretary  of  War,  in  a  commnnioation  to  Hon.  Z. 
(*huii<llor,  ohuinuan  of  the  Committee  on  Commerce  of  the  United  States  Senate, 
prti.viiig  for  the  oouHtruciion  of  a  liarbor  of  refuge  at  Block  Island  of  national  im- 
iiurtaiioe;  llkt^wise  to  the  rucunt  action  of  the  board  of  trade  of  Providence,  B.I., 
niuttiiiiliur  V\y  IHl^J,  a  copy  of  which  is  hereto  annexed  (see  Appendix  D),  requesting 
(UiugroMH.  for  sliuilar  riMiHons  as  those  of  the  New  York  Chamber  in  1867,  that  a 
huihor  or  n^fuge  be  constructed  in  the  groat  Salt  Pond  at  Block  Island. 

ill  1MI7  it  seeiua  that  two  projects  were  considered  for  constructing  a  harbor  at 
HUii4  laluuil,  one  for  local  purposes,  the  other  for  general  purposes.  The  former 
iuvviug  then  been  decided  u]>(>n,  it  is  to  revive  the  claims,  then  assigned,  for  harbor 
uf  retuge  (»f  uatioual  importance,  together  with  the  additional  reasons  for  the  pro- 
tot'.tiuu  s\i  cummerciul  interests  commensurate  with  its  growth  for  a  quarter  of  a 
i!uutury,  timt  the  attention  of  Congress  has  been  again  called  to  this  matter. 

lu  a  letter  of  D.  C.  Houston,  Major  of  Engineers,  under  date  of  Jnly  11. 1807, 
iu8tiuotiug  M^i.  G.  M.  Dresser  to  make  survey  at  Block  Island  for  harbor,  the  fol- 
low iug  luuguugo  is  found: 

^^TUtire  are  two  objects  in  view  in  making  this  survey:  First,  to  secure  a  harbor 
\^  hiv;U  shall  suftioo  for  the  needs  of  the  iuliabitants  of  the  island,  i.  e.,  a  mcidc 
^m-.huiaj^e  fur  the  boats  eiuploytKl  iu  tishing,  and  a  place  where  steamboats  and  aail- 
\\\%  vv^oU  uf  light  draft  can  land  freight  and  passengers.  Second,  to  make  a 
haibuv  ^^  1'^  a  huvbur  uf  refuge  fur  vessi^ls  from  all  ports  of  the  world  which  seek  a 
harluHV  uu  (Uo:m^  shui'e.s.'' 

I«ater  in  A  vuiuat  fr<km  Mi^.  l>.  C.  Houst^m  to  Gen.  A.  A.  Humphreys,  dated  Jan- 
Ufiry  15,  l^iS,  uf  the  bvu  vuy  at  lUuck  Isluiul,  made  by  Maj.  Dresser,  after  referring 
to  the  aforementiuued  iustruotiuus  he  uses  the  following  language: 
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*'The  following  are  advanced  as  reasons  why  the  Oovernraont  shonld  furnish  a  har- 
bor for  local  purposes :  First,  it  will  foster  the  fishing  interest  iu  that  locality,  which 
is  capable  of  being  developed  to  a  great  extent,  thus  increasing  the  amount  of  clieap 
food  which  iinds  its  principal  market  in  Newport  City  and  other  points  on  the  main 
land.  Second,  there  being  now  one  light-house  on  Block  Island  and  another  in  con- 
templation, additional  facilities  are  desirable  for  coinmuuication  with  and  supplying 
them.  Third,  it  will  furnish  a  harbor  of  refuge  for  a  large  class  of  coasting  vessels, 
and  thus  diminish  the  number  of  maritime  disustors  so  numerous  on  this  coiist.  A 
very  large  portion  of  the  coasting  vessels,  including  coal  schooners,  which  pass 
to  the  south  of  Block  Island  and  are  not  provided  with  charts  or  pilots,  and  are 
averse  to  seeking  a  harbor  on  the  main  coast,  as  at  Narragausett  Bay,  desire  a  har- 
bor close  at  hand  and  where  the  changes  in  the  weather  can  bo  promptly  observed 
and  taken  advantage  of.'' 

With  the  advantages  as  above  outlined  by  Maj.  Houston  to  bedonved  from  a  har- 
bor for  local  purposes  it  is  readily  understood  how  the  Board  of  Engineers,  to  whom 
this  matter  was  referred,  of  which  Board  Maj.  Houston  was  one,  cm  the  6th  d<ay  of 
March,  1868,  when  the  smoke  of  the  late  war  had  barely  cleared,  with  a  sunken  navy 
and  a  deplet-ed  National  Treasury,  should  decide,  to  use  their  own  language,  that 
''there  is  no  such  necessity,  at  letmi  at  the  present  (me,''  for  the  construction  of  a 
harbor  for  the  protection  of  general  commerce  and  navigation,  as  would  justify  the 
expenditure. 

The  protection  anticipated  by  Maj.  Houston  in  his  third  reason  assigned  for  the 
construction  of  a  harbor  for  local  purposes,  the  protection  to  the  coastwise  trade, 
has  never  materialized,  as  is  unquestionably  established  by  the  official  roport  of  tlie 
keeper  of  New  Shoreham  United  States  Life-Saving  Station,  herewith  submitted 
(see  Appendix  £),  which  shows  that  in  the  last  nine  years,  and  when  the  present 
local  harbor  has  been  nearest  completion,  that  there  have  been  vessels  wrecked  in 
the  local  harbor  and  upon  the  breakwater  to  the  amount  of  $77,450. 

As  a  further  evidence  of  the  very  slight  protection  that  this  present  breakwater 
affords  to  commerce  in  general  might  be  added  the  fact  of  the  steamers  Block  Island 
and  Mount  Hope  making  their  regular  trips  in  summer  to  the  island  and  not  being  able 
to  land,  which  event  occurs  every  year;  and  as  recently  as  the  early  part  of  Septem- 
ber of  the  present  year  the  Mount  Hope  had  to  return  after  she  had  arrived  at  the 
island  without  landing  her  passengers,  it  being  considered  too  rough  to  land. 

In  considering  the  advisability  of  location  upon  the  Great  Salt  Pond  as  the  point 
on  Block  Island  to  construct  a  harbor  of  refuge  it  is  only  necessary  to  consider  sep- 
arately some  of  the  objections  that  have  been  made :  the  advantages  of  this  poijiit 
speak  for  themselves,  and  need  no  pen  portrayal.  The  objections  as  mentioned  are 
as  follows,  vis : 

First.  That  the  island  of  Block  Island  was  originally  two  islands,  separated  by  the 
Great  Salt  Pond,  then  the  Atlantic  Ocean,  and  since  closed  by  sand  thrown  up  from 
the  bottom  of  the  sea.  Second.  That  the  prevailing  storms  from  which  the  most 
shelter  is  required  are  £rom  the  east,  and  that  an  entrance  into  this  harbor  would 
be  in  extreme  cases  impossible.  Tnird.  That  it  freezes  in  winter.  Fourth.  That  a 
channel  cut  through  the  rim  of  sand  on  the  westerly  side  of  the  pond  25  feet  deep, 
at  mean  low-water  mark  633  feet  wide,  with  an  average  length  at  the  bottom  of  the 
<nit  of  2,425  feet,  would  cost  $1,000,000,  and  would  probably  fill  up  at  the  first  heavy 
Btorm  after  it  was  completed. 

I  am  not  inclined  to  oelieve  the  theory  that  the  island  was  originally  two  islands 
irith  the  Great  Salt  Pond  separating  them,  then  the  sea.  There  is  no  evidence  to 
sustain  this  theory;  on  the  contrary,  there  is  evidence  of  a  geological  nature  tending 
to  dispute  it,  viz: 

There  are  no  rocks  on  the  bottom  of  this  pond,  none  around  the  shore  such  as  are 
fimnd  on  the  shores  of  the  ocean  around  Block  Island.  There  are  no  bowlders  and 
beach  stones  snch  as  line  the  ocean  shore.  At  Commorant  Point,  as  it  is  commonly 
called,  a  point  on  the  westerly  part  of  the  pond,  projecting  northerly  into  the  pond, 
the  water  is  very  bold.  At  this  point  one  can  stand  on  the  shore  and  jump  into  10 
feet  of  water,  the  shore  runs  oif  so  abruptly.  If  the  theory  that  this  pond  was  once 
*  part  of  the  sea  is  correct  this  point  would  have  been  the  most  exposed  portion  of 
tiie  shore,  and  the  sea  must' have  dashed  against  it  first.  Would  not  the  action  of 
the  waves,  the  tide  rising  and  falling,  have  worn  the  sandy  soil  at  this  point  and 
shoaled  the  water  there,  as  it  has  on  the  shore  of  the  ocean  all  around  the  island  f 
And  if  it  had  been  once  shoaled,  what  could  have  deepened  it  again  to  within  a  very 
few  feet  of  the  rim  of  sand  which  separates  the  pond  from  the  ocean  to  a  depth 
whieh  is  not  found  hardly  in  the  sound  which  separates  the  island  from  the  main- 
laud  f 

Compare  the  depth  of  water  and  its  proximity  with  the  shore  at  this  point  with 
th*t  depth  found  where  the  seas  have  rolled,  as  shown  on  the  coast  survey,  anywhere 
around  the  island^  and  they  bear  no  evidence  of  similarity.  The  shore  of  the  pond 
bean  no  evidence  of  ever  having  been  gnawed  into  by  the  sea,  as  is  the  case  ou  the 
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ocean  shores  of  the  island,  and  especially  on  the  southern  and  eastern  sides,  where 
the  hi^h  banks  stand  out  boldly  and  overhauj^ring,  nearly  as  high  as  the  Palisades 
of  the  Hudson;  yet  the  shores  deepen  gradually  and  not  abruptly.  The  shores  of 
this  pond  are  exactly  similar  to  the  shores  of  the  other  ponds  on  the  island,  of  which 
there  are  many,  some  300  in  all,  it  having  been  estimated  that  about  one-seventh  of 
the  area  of  the  island  consists  of  ponds.    (Rhode  Island  State  Census,  1885,  p.  27.) 

Some  of  these  ponds  are  quite  large,  notably  Sands  Pond  and  the  Fresh  Pond,  both 
of  which  are  located  on  very  high  land,  much  higher  than  the  level  of  the  sea,  thus 
negativing  the  theory  that  the  ocean  feeds  them,  while  others,  such  as  Chagum  Pond 
and  Middle  Pond,  are  separated  only  by  a  narrow  rim  of  sand  from  the  sea,  as  is  also 
the  Harbor  Pond,  each  on  different  parts  of  the  island  and  distant  from  4  to  6  miles. 

The  more  natural  and  rational  theory  of  their  formation  is,  in  my  opinion,  that 
they  are  simply  the  collected  surface  water  of  the  island,  which,  owing  to  the  un- 
evenness  of  the  surface,  is  not  so  readily  soaked  into  the  ground  and  coflects  where 
the  hollows  or  depressions  of  the  surface  are  of  such  material  as  is  beat  adapted  for 
standing  water. 

These  ponds  are  nearly  all  connected.  The  Great  Salt  Pond  being  the  lowest 
portion  of  the  island^  the  other  ponds  empty  their  overflow  into  it.  Thus  the  Great 
Salt  Pond,  which  drains  the  island,  was,  before  a  sufhcient  outlet  was  opened  into  the 
sea  raised  higher  than  the  sea  level  and  caused  the  lower  portions  of  the  pond 
shore  to  be  submerged  until  it  overflowed  the  rim  of  sand  which  separates  the  pond 
from  the  sea.  The  annual  depth  of  rainfall  at  Block  Island  for  the  three  years  of 
1888, 1889,  and  1890  was  27.18  inches,  32.80  inches,  and  31.51  inches,  respectively,  as 
shown  by  the  annual  reports  of  the  Chief  Signal  Ofllcer  of  the  United  States,  based 
upon  the  observations  of  the  meteorological  observer.  Block  Island  Signal  Station. 
The  originals  for  the  years  mentioned  are  herewith  submitted.    (See  Appendix  L.*) 

The  low  portions  of  the  adjoining  lands,  prior  to  the  year  1887,  were  constantly 
bein^  overflowed,  as  appears  by  the  records  of  the  town  clerk  of  the  town  meetings 
providing  for  keeping  the  water  off  of  the  highways  which  run  along  the  south 
and  easterly  side  of  tue  pond  and  over  the  low  beach  land  on  the  east,  copies  of 
which  records  from  the  year  1867,  when  the  survey  of  this  pond  was  made  by  Maj. 
Dresser,  to  the  opening  of  the  inlet  in  1887,  are  herewith  submitted.* 

This  collection  of  surface  water,  formerly  having  no  outlet,  narrowed  the  rim  of 
sand  separating  the  pond  from  the  ocean  (these  portions  being  the  lowest),  and  this 
explains  the  difference  in  the  width  now,  when  the  pond  is  not  full,  than  formerly. 
That  the  strips  of  land  separating  the  pond  from  the  sea  are  lower  than  other  por- 
tions would  naturally  result  from  the  surface  water  overflowing  and  thus  moving  the 
sandy  soil,  leaving  the  harder  soils  in  their  natural  and  original- positions,  and  this 
would  seem  to  have  been  the  case  on  the  westerly  rim  of  the  pond,  where  we  find  two 
separate  portions  of  npland,  surrounded  by  sandy  stretches  of  beach  land,  which  sep- 
arate portions  of  upland  are,  in  area,  from  15  to  20  acres,  and  extend  firom  the  pond  to 
the  sea,  the  soil  of  each  consisting  of  hard  loam.  Strange  as  it  may  seem  to  the 
theorist  of  two  islands,  this  hard  soil  separates  the  deepest  water  in  the  pond  from 
the  sea,  and  if  the  theory  of  two  islands  is  correct  it  must  have  been  thrown  up  by 
some  volcanic  eruption,  not  being  similar  to  the  formation  of  the  bottom  of  the 
sound,  which,  we  are  informed,  is  sand. 

Whatever  may  have  been  the  origin  of  the  Great  Salt  Pond  in  Block  Island, 
whether  fed  by  springs,  collected  surface  water,  or  formerly  an  arm  of  the  sea  and 
having  subsequently  choked  at  both  ends  simultaneously,  so  as  to  maintain  a  sort 
of  picturesque  coast  line  merely,  there  is  no  evidence  of  the  latter  theory  outside 
the  field  of  conjecture. 

The  earliest  history  and  known  record  of  the  island's  discovery  by  the  civilized 
world  was  made  in  1524  by  Verrazzano,  a  French  navigator,  who,  in  his  report  to 
his  sovereign,  Francis  I,  of  France,  records  it  as  being  about  50  leagues  east  of  New 
York  and  3  leagues  from  the  mainland,  and  described  its  shape  as  triangular,  full  of 
hills  covered  with  trees. 

In  1G80,  eight  years  after  the  town  was  incorporated,  a  harbor  company  was  formed 
to  make  a  harbor  in  the  big  pond,  and  in  their  petition  to  the  Rhode  Island  Assem- 
bly described  the  rim  of  sand  on  the  westerly  shore  of  the  pond  as  being  about  the 
same  width  as  at  present,  the  size  and  depth  being  described  as  *'big  enough  and 
deep  enough  to  hold  the  whole  English  navy/' 

Second.  In  reply  to  what  has  been  said  about  the  prevafling  winds  of  the  island 
being  from  the  east,  in  which  shelter  is  most  needed,  I  would  res]>ectfully  call  your 
attention  to  the  reports  of  the  Chief  Signal  Othcer  of  the  United  States,  based  upon 
the  observations  taken  bv  the  meteorological  observer  at  the  signal  station  at  Block 
Island  for  the  last  ten  years,  the  originals  for  1881,  1882,  1883,  1884,  1886,  1887,  and 
1890,  are  herewith  submitted.     (See  M,  etc.,*  herewith.) 

These  official  reports  unquestionably  establish  the  facts  that  neither  are  the  pre- 

W    '  

•  Omitted. 
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Tailing  winds  from  the  ecOst,  nor  the  timos  when  Hholter  ia  moRt  needed,  as  is  indicated 
by  the  velocity  of  the  winds,  at  times  wlien  the  wind  is  from  the  east. 

The  prevailing  winds  are  from  the  southwest  and  northeast,  and  if  the  channel  was 
cut  through  the  rim  of  sand  on  the  westerly  side  of  the  pond  running  east  and  west, 
there  would  be  no  occasion  to  beat  Into  the  pond  through  the  channel  in  either  a 
southeast  storm  or  a  northeast  storm.  These  winds  through  a  chaunel  ninning  east 
and  west,  for  so  short  a  distance,  would  be  fair  winds,  and  the  same  would  be  equally 
true  in  getting  out  of  the  harbor  in  a  northwest  or  southwest  wind.  These  facts  are 
too  well  established  to  need  further  proof.  Nature  seems  to  have  intended  this  point 
of  the  pond  to  be  opened  to  the  sea.  It  woold  open  into  a  sound  about  10  or  12 
miles  wide,  protected  on  the  westerly  and  northerly  sides  by  the  Rhode  Island  shore, 
the  seas  on  which  sound  must  in  the  nature  of  things  lie  short,  and  what  is  known 
as  a  ^'  chop-sea,''  when  the  winds  are  from  the  west  or  north.  When  the  winds  are 
from  any  other  point  than  west  or  north,  this  opening  on  the  westerly  side  of  the 
pond  is  facing  and  emptying  into  the  lee  shore  or  side  of  the  sound,  any  part  of 
which  for  4  miles  along  the  westerly  side  of  the  island  is  good  an<l  safe  anchorage, 
with  the  wind  from  the  east,  thus  disposing  of  the  necessity  of,  and  the  objection  to, 
beating  tlirongh  the  narrow  channel  with  the  wind  from  the  east.  When  the  wind 
is  from  the  west,  the  current  throiight  the  narrow  channel  would  take  vessels  out. 
There  is  no  harbor  that  has  no  head  winds  to  get  in  or  out  of. 

Third.  Would  this  pond,  with  a  ship  channel  connecting  it  with  the  ocean,  com- 
pletely freeze  in  winter! 

In  answering  this  question  I  shall  again  ask  you  to  refer  to  the  meteorological 
records  of  the  Signal  Office  at  Block  Island  for  the  last  four  years,  or  since  1887.  The 
originals  for  1888  and  1890  are  herewith  inclosed.    (See  N.*" herewith.) 

Tnese  reports  show  that  during  the  winter  montlis  the  minimum  temperature  is  at 
zero,  and  below  in  several  instances;  yet  the  fact  remains  that  the  Great  Salt  Pond 
has  never  been  frozen  over  since  the  year  1887,  when  the  water  became  salt,  and  the 
tide  began  to  ebb  and  flow  in  it,  by  the  opening  of  the  present  breachway.  Why 
shonld  this  pond  freeze  when  connected  with  the  ocean,  with  a  depth  of  60  feet  of 
water  and  an  area  of  800  acres  in  a  body,  with  the  mean  annual  temperature  of 
Block  Island  higher  than  any  other  place  of  the  same  latitude  in  the  United  States, 
as  shown  by  Chief  Signal  Officer's  reports  before  referred  tof 

Fourth.  Would  the  channel  fiU  with  sand  if  properly  constructed  and  protected, 
and  woold  it  cost,  as  previously  mentioned  and  described,  $1,000,000? 

To  the  first  portion  of  this  question,  is  it  not  an  admitted  fact  that  sand  shifts 
differently  at  different  points  along  the  coast,  and  does  it  not  depend  upon  the  pecu- 
liar oircumstances  surrounding  each  particular  case?  Is  it  reasonable  to  presume 
that  the  same  causes  which  filled  up  the  breech  ways  at  Charlestown  Pond  or  along 
the  southern  shore  of  Rhode  Island,  which  open  into  the  teeth  of  of  a  southeast 
gale,  washed  and  beaten  by  seas  that  have  an  expanse  of  thousands  of  miles  of  ocean 
to  deepen  npon,  Block  Island  breaking  the  force  of  the  same  about  as  much  as  a  pole 
put  down  in  a  mill  tail  would  operate  to  fill  up  a  channel  facing  a  fair-weather 
wind  and  a  short-chop  seaf  Is  it  not  rather  a  violent  presumption  that  because  a 
mde,  unprotected  ditch  dug  in  the  sand  for  the  purposes  of  draining  water  from  this 
pond,  filled  up  in  the  year  1867,  that  a  ship  channel  properly  constructed  would 
choke  up  from  the  same  causes,  and  a  constant  expenditure  would  bo  necessary'  to 
dredge  it  ontf  Would  not  the  strong  current  either  to  or  from  the  pond,  which  the 
narrow  channel  would  necessarily  cause,  rather  tend  to  keep  the  channel  clear  of 
sediment  and  sand  rather  than  occasion  deposits  therein  f  Besides,  is  it  not  an  ad- 
mitted fact  that,  with  the  conditions  as  ])reviously  mentioned,  with  an  opening  at 
this  point,  sand  would  not  move  in  wat-ex  25  feet  deep  f 

Therefore,  with  the  entrance  properly  protected  by  sand-tight  breakwaters  to  a 
sufficient  depth  into  the  ocean,  would  it  not  render  it  practicably  safe  to  keep  open 
and  dispel  any  occasion  for  alarm  from  sandf 

The  last  part  of  the  fourth  question,  would  such  a  project  as  mentioned  <?ost 
$1,000,000? 

In  answer  to  that  I  do  not  believe  that  it  would.  In  reforeiiee  to  the  estimate 
placed  upon  this  project  by  Ma^i.  Dresser  in  1807,  it  is  only  necessary  to  say  that  an 
estimate  of  from  $300,000  to  $500,000  as  the  cost  of  putting  into  a  breakwater  21,000 
cabic  yards  of  stone,  conveys  a  very  indefinite  idea  of  the  cost  of  such  a  project,  and 
Bonnds  more  like  a  glittering  generality  than  an  actual  fact. 

As  to  the  importance  of  such  a  harbor  at  this  point,  and  as  tending  to  show  the 
extent  of  the  commercial  interest  and  the  protection  which  this  harbor  would  afford, 
the  official  reports  of  the  keepers  of  the  life-saving  stations  at  Block  Ishvnd  during 
the  years  of  1890  and  1891,  and  in  the  aggregate  for  twelve  years  at  the  New  Shore- 
ham  Station,  of  the  number  of  crafts  passing  IHock  Island  in  the  daytime  and  sighted 
by  the  keeper  of  these  stations,  is  herewith  submitted.    (See  appendixes  F,  G,  U.) 

•  Omitted. 
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Some  idea  of  the  value  of  the  foreign  trade  and  the  property  inyested  and  hazsrded 
on  a  foreign  coast,  and  for  the  protection  and  safe  ffnidance  into  port  our  pilots  are 
relied  upon  wholly,  may  be  obtained  irom  a  copy  of  the  report  of  the  board  of  pilot 
commissioners  of  Rhode  Island,  showing  the  number  of  fbreign  Tessels,  for  the  last 
five  years,  that  have  passed  Block  Island  and  entered  at  the  pilot  commissioners' 
office  in  Providence,  which  is  herewith  submitted.    (See  Appendix  K.) 

The  amount  of  the  actual  receipts  to  the  Government  for  the  entry  of  the  foreign 
trade  at  the  port  of  Providence  for  the  years  1871  to  1886,  inclusive^  is  $8,422,464.24, 
or  an  average  annual  receipt  of  $244,461.73,  as  api»ear8  by  the  Rhode  iBiaiid  State 
census  of  1^,  page  80. 

The  location  of  a  harbor  of  refuge  at  this  points  being  at  the  extreme  eastern  end 
of  the  greatest  marine  highway  in  the  United  States,  12  milee  at  sea  in  mid-ocean,  a 
point  exposed  and  dangerous  to  the  foreisna  trade,  and  the  first  land  made  by  the 
foreign  Providence-bound  merchantmen,  aSbfding  the  coast  protection  by  revenue 
cutters,  a  commanding  position  (in  the  fiercest  easterly  gale)  of  tiie  entiro  coast  of 
southern  Massachusetts,  Rhode  Island,  and  Connecticut,  and  a  key  to  Long  Island 
Sound,  the  great  marine  highway  to  the  metropolis,  together  with  the  gretn  advan- 
tages to  the  new  cruisers  and  navy  in  case  of  foreig^  war  in  our  coast  &lbiise,  will, 
I  trust,  after  the  lapse  of  a  quarter  of  a  century  of  national  prosperity  sinoe  this 
movement  was  first  before  Congress,  commend  itself  to  yon  as  a  project  worthy  of 
improvement,  practicable,  and  one  that  will  warrant  and  JustiQf^  the  expenditoic 
necessary  for  its  construction. 

I  respectfully  remain,  your  most  obedient  servant, 

Christophsr  E.  Champldt, 
suae  SeMioTt  New  Skartkmm, 

Hon.  W.  H.  BiXBY, 

Captain  of  Engineen^ 


Appendix  B.— Pbtitiox  of  Ciuzbnb  of  New  Shobbham,  Block  Islahd. 

To  Chrtotopher  £.  Champlin,  senator,  and  Georse  W.  Conley,  representative,  of  the 
town  of  New  Shoreham,  in  the  general  assembly  of  the  State  of  Rhode  Island. 

We,  the  subscribers,  citizens  of  the  town  of  New  Shoreham,  do  most  respeotlhlly 
represent  that  the  Great  Salt  Pond  in  New  Shoreham  contains  about  800  acres  of 
tide  water  available  and  suitable  for  the  anchorage  of  ships  and  vessels;  that  the 
commercial  interests  of  the  town,  the  State,  the  United  States  would  be  greatly  im- 
proved and  benefited  by  causing  the  channel  connectins  this  natural  harbor  wiui^  the 
ocean  to  be  widened  and  deepened  with  a  view  of  making  a  permanent  harbor  of 
refuge  therein. 

That  we  firmly  believe  that  such  a  project  is  practicable  and  that  an  appropria- 
tion from  the  General  Government  for  such  purpose  is  necessary  for  the  aevelop- 
ment  and  proper  protection  of  the  commercial  interests  of  the  United  States. 

We  would,  therefore,  most  urgently  request  you,  as  the  representatives  of  the 
people  of  New  Shoreham,  to  use  your  influence  with  the  Senators  and  Representa- 
tives of  the  State  and  Congress  to  procure  an  appropriation  for  such  purpose. 

LOKENZO  LiTTLEFIBLD, 

JSx'Senaiar, 

And  149  others. 


Appendix  C. — Petition*  of  Citizens  of  New  Shoreham,  Block  l8LAin>. 

To  the  honorable  general  asBcmbly  of  the  State  of  Rhode  Island  at  its  January 
sion,  1893: 

We,  the  undersigned  citizens  of  the  town  of  New  Shoreham,  Island  of  Block 
Island,  would  respectfully  represent  that  by  an  act  of  Conc^cBs  passed  in  July.  1867, 
a  survey  was  ordered  to  be  made  here  in  reference  to  the  building  of  the  harbor  of 
refuge  at  this  island. 

A  thorough  and  favorable  survey  having  been  made  in  the  Salt  Pond  under  that 
act,  we  1>elieve  that  the  interest  of  the  large  coasting  trade  between  Boston  and 
New  York  aud  the  general  marine  interest  of  the  United  States  demand  such,  and 
wonld  bo  vastly  benefited  if  a  harbor  of  refutre  could  be  made  in  the  said  Salt  Pond, 
as  also  great  advantages  would  result  to  our  Navy  by  giving  our  vessels  a  harbor 
for  refuge  and  supplies,  especially  in  time  of  a  foreign  war. 
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We  would,  therefore,  respectfully  ask  your  honorable  body  to  take  such  action 
npon  the  subject  as  will  call  the  attention  of  Congress  to  this  matter  of  national  im- 
portance, and,  as  in  duty  bound,  will  ever  pray. 

Nicholas  Ball. 

And  4  Others. 


Appendix  D. — Resolution  of  Board  of  Trade,  Providence,  E.  I. 

To  the  honorable  Senate  and  House  of  Representatives  of  the  United  States  in  Con- 
gress assembled: 

Whereas  the  Oreat  Salt  Pond  in  New  Shoreham  on  Block  Island,  in  the  State  of 
Rhode  Island,  contains  about  800  acres  of  tide  water  available  and  suitable  for  the 
safe  anchorage  of  ships  and  vessels  during  storms ;  and 

Whereas,  believing  that  the  commercial  interests  of  this  State  and  the  United 
States  demand  the  protection  of  its  shipping  by  making  an  harbor  of  refuge  at  Block 
Island:  It  is  therefore 

Beaolved,  That  the  board  of  trade  urgently  requests  the  United  States  Qovemment 
to  take  such  action  as  is  necessarv  to  make  this  pond  an  arm  of  the  sea  and  to  appro- 
priate a  sufficient  amount  to  make  a  i>ermanent  harbor  of  refuge  therein. 

Resolved,  That  the  Representatives  in  Congress  from  this  State  be  requested  to  use 
their  efforts  to  aid  in  forwarding  this  matter. 

Besolved,  That  a  copy  of  these  resolutions  be  forwarded  to  the  Senators  and  Repre- 
sentatives in  Congress  from  Rhode  Island. 

Passed  by  the  l^ard  of  trade  of  Providence,  December  13, 1892. 


Appendix  E.— tStatement  of  Keeper  of  New  Shoreham  Life-Saying  Station. 

Third  U.  S.  Life-Saving  District, 
New  Shoreham  Station,  Block  Island,  B.  L,  December  12, 1892, 

I  would  respectfully  say  that  the  number  of  vessels  wrecked  within  the  patrol 
limits  of  New  Shoreham  Life-Saving  Station  from  January  10, 1883,  to  November  29, 
1892;  and  valuation  of  same  will  be  as  foLaws : 

SAVED. 


Bute. 


Jan.  10, 1883 

Do 

Do 

Do 

Apr.  14, 1883 

Jul.  6, 1883 

Junes,  1883 

Sept.  25. 1883 

Deo.i;i883 

Jan.  7,1884 

Jan.  0,1884 

Do 

Feb.  20, 1884 

Do 

Apr.22,1884 

Oct.  10, 1884 

June  20, 1884 

Har.20,1885 

Jnne6,1886 

Do 

Do 

Jiilj20,1886 

Feb.  8, 1888........ 

July  0,1880 

Get.  10. 1880 .. 

Feb.  0,1887 

Feb.  20, 1887 

Majy28,1887 

Avg.20,1887 

Oct.  2.1887 

Oot.&1887 

Do 

Hot.  4, 1887 

Do........— . 


Where  wrecked. 


Yaloation. 


Id  inner  harbor 

do 

do 

In  outer  harbor 

On  eaat  aide  of  islaud. . . 
On  north  end  of  island. . 

do 

, do 

do 

In  inner  harbor 

do 

, do 

do 

On  eaat  side  of  islaud. . 

On  breakwater 

On  north  end  of  iNlaud. 

On  breakwater 

do 

do 

do 

On  north  end  of  island . 

On  breakwater 

On  west  part  of  Island . 

In  outer  narbor 

In  inner  harbor , 

On  east  side  of  island.. 

do 

On  north  end  of  island 

On  breakwater 

In  outer  harbor 

On  east  side  of  island. . 

do 

. .do 


$18,000 

300 

300 

50 

700 

2,100 

1,800 

300 

18,000 

300 

1,800 

350 

1,800 

1,000 

4,000 

500 

500 

3,000 

5,100 

8,150 

4.V)0 

1,400 

2,500 

7,000 

1,000 

500 

2,000 

1,760 

1,100 

500 

1,000 

400 

500 

600 
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SAVED— Continned. 


Dftto. 


Feb.  0,1888... 
Feb.  25, 1888.  . 
Apr.  14, 1888.. 
May  10, 1888.. 
lUr.12,1888.. 

Do 

Do 

Do 

Hay  10, 1888  . 
July  8, 1888.. 
001.24,1888.. 
Ang.  10, 1880 . 
SepllO,1880. 
Oct.10,1888.. 
Jan.  8. 1800... 
Apr.  18, 1800. 
Ang.  27, 1800 . 
July  18, 1801 . 
Cot  21, 1801.. 
Dec.  4, 1881... 
Oet.23,1801.. 

Do 

Not.  20, 1802 


Where  wrecked. 


On  east  side  of  island . 

do 

......do  .>..... ......... 

do 

In  iniMT  harbor 

In  enter  hurter 

do 

do 

On  east  aide  of  island . 

On  breakwMMr... 

do - 

On  north  end  of  island 

On  breakwater 

do 

do 

, do 

do 

On  north  end  oi  island 
On  east  side  of  island 
On  oater  harbor 
On  inner  harbor 

do 
On  onter  harbor 


Yalnation. 


•7.000 

5,800 

1,000 

6,700 

2,000 

1,000 

2,500 

700 

800 

1,300 

800 

500 

300 

2,000 

5,000 

1,800 

2,000 
2,000 
1,500 
1.000 
800 
1,300 


LOST. 


Jan.  8. 1884. 
Feb.  2. 1884. 
Dec  25, 1885 
Apr.  1,1887 
Oct  21, 1887 


On  north  end  of  island 
On  east  side  of  island  . 
On  north  end  of  island 

On  break  water , 

On  east  side  of  island. 

Total  loat 


5,800 

7,900 

8,000 

500 

0,000 


25,800 


▲•  N.  LnTLBFDBLD, 

Keeper. 


Appendix  F.— Statrmekt  or  Kbkpbb  of  Block  Island  Lifb-Sayino  Station. 

TraRD  U.  S.  Life-Savino  District, 
Block  Island  Station,  November  15,  189f. 

Dear  Sir  :  By  yonr  reqaest  I  have  made  a  note  from  my  journal  of  all  the  vefleelo 
that  have  passed  in  sight  of  this  station  in  the  two  years  of  1S90  and  1891. 


Ships 
BarKS 
Brigs 


46 

122 

82 


Respectfully, 


Mr.  R.   S.   LiTTLTCFIELD, 

Block  Island,  B,  J. 


Schooners 14,282 

Steamers 2,289 

Sloops 9G3 

N.  D.  Ball, 
Keeper  of  Block  Island  SuiUou, 


Appendix  G.— Statement  of  Keeper  of  New  Shoreham  Life-Sayinq  Station. 


Third  U.  S.  Life-Savino  District, 
New  Shoreham  Station,  Block  Island,  B,  /.,  November  jKf,  t89t, 

Dnring  the  years  of  1890  and  1891 1  wonld  respectfully  say  the  nomher  of  yessels 
passed  in  sight  of  this  station  as  follows : 

Schooners 18,189  1  Sloops 3,003 

Steamers 2,866  •  Barks 54 

Ships 12  I  Brigs 54 

A.  N.  LiIttlkfield, 
jEf^per  of  Neio  Shoreham  lAfe-Saving  SUiiiim. 
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Appendix  H, — Statement  of  Keeper  of  New  Shoreham  Life-Savino  Station.* 

Third  U.  S.  Life-Saving  District, 
Wew  Shoreham  Station j  Block  Island ^  R.  /.,  December  IS,  189S, 

I  wonld  respectfully  say  the  number  of  vessels  passed  this  station  during  the  last 
twelve  years  are  as  follows:  709,116. 

A.  N.   LlTTUCFIELD, 

Keeper. 


Appendix  K.— Number  of  Vessels  Entered  Port  of  Providence,  Passino 

Block  Island,  from  Foreign  Ports. 


Quarter  ending — 
May  31,  1^87  . 
Aug.  31, 1887  . 
Nov.  30, 1887  . 
Feb.  29,  1888  . 
May  31, 1888.. 
Aug.  31, 1888 . 
Nov.  1, 1888  . , 
Feb.  28, 1889  . 
May  31, 1889  . 
Aug.  31,  1889 . 
Nov.  30, 1889  . 
Feb.  28,  1890  . 
May  31,  1890  . 

As  reported* 


22 
42 
62 
34 
32 
37 
24 
16 
29 
32 
29 
17 
34 


Quarter  ending — 

Aug.  31,  1890 51 

Nov.  30,  1890 56 

Feb.  28,  1891 23 

May  31, 1891 22 

Aug.31,  1891 37 

Nov.  30,  1891 34 

Feb.  29,  1892 12 

May  31, 1892 / 15 

Aug.31,  1892 41 

Nov.  30, 1892 44 

Total 745 


F.  M.  Burrougii, 
Chairman  of  Board, 


C  31. 

PRELIMINARY   EXAMINATION   OF    STONINGTON   HARBOR  AND  ITS    EN- 
trance, connecticut. 

TJnitbd  States  Enoineer^s  Office. 

Newport  J  R.  J.,  June  12^  1893. 

Oenerax:  In  accordance  with  the  river  and  harbor  act  of  July  13, 
1892,  and  orders  from  yonr  office  dated  July  14, 1892, 1  have  the  honor 
to  submit  the  following  report  upon  a  preliminary  examination  of  Ston- 
ington  Harbor,  Connecticut,  and  the  entrance  thereto : 

This  examination  was  made  by  Lieut.  W.  W.  Harts,  Corps  of  Engi- 
neers, under  my  orders.  His  full  report  is  appended.  My  opinions,  as 
below  stated,  are  based  partly  on  his  report  and  partly  upon  my  own 
personal  knowledge,  inspection,  and  careful  study  of  this  special  locality. 
The  statements  as  to  the  present  and  prospective  demands  of  commerce 
are  compiled  mainly  from  replies  to  numerous  letters  addressed  by  me 
to  the  chairman  of  the  United  States  Senate  Committee  of  Commerce 
and  of  the  United  States  House  Committee  of  Rivers  and  Harbors,  to 
the  United  States  Senators  and  Representatives,  in  whose  State  and 
district  the  improvement  lies,  and  to  postmasters,  collectors  of  cus- 
toms, and  to  such  other  prominent  persons  of  the  neighborhood  as 
were  Supposed  to  be  interested  therein,  all  of  whom  were  requested  to 
give  addresses  of  other  interested  parties  and  to  contribute  such  in- 
formation and  assistance  as  was  at  their  disposal. 

Stonington  Harbor  (see  Coast  Survey  Chart  Ko.  358)  is  one  of  the 
important  hiu*bors  of  eastern  Connecticut.    It  derives  its  importance 
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to-day,  first,  as  a  harbor  of  refiige  (being  the  harbor  nearest  to  the  ocean 
end  of  Long  Island  Sound),  and  next  as  a  place  of  trans-shipment  of  pas- 
sengers and  freight  from  boat  to  rail  on  a  through  route  (the  Stonington 
Line)  from  New  York  and  the  west  to  Boston  and  the  east.  As  a  har- 
bor it  has  a  good  protection  on  three  sides  by  the  mainland  and  on  the 
fourth  side  by  a  couple  of  breakwaters  built  by  the  General  Govern- 
ment between  1872  and  the  present  date;  but  its  wharfage  depth  is 
limited  to  only  about  12  feet  at  mean  low  wateor,  although  vessels  of  18 
feet  draft  can  find  shelter  behind  its  breakwaters. 

The  present  water  commerce  of  the  harbor  is  reported  as  about 
70,000  passengers  and  200,000  tons  freight  ($83,000,000)  per  year; 
almost  all  of  this  being  a  through  travel  over  the  combined  steamboat 
and  railroad  line.  This  commerce  is  estimated  at  having  developed 
nearly  80  per  cent  in  the  last  thirteen  years,  or  about  6  per  cent  per 
year. 

This  harbor  has  been  since  1828,  and  is  now,  under  improvement  by 
the  General  Government;  during  which  time  $338,000  have  been  spent 
in  obtaining  its  present  good  harbor  protection  and  its  present  12  to  18 
feet  depth  of  harbor  and  anchorage.  (Some  work  still  remains  to  be 
done  upon  it«  breakwaters  to  complete  the  already  approved  projects 
for  the  improvement  of  this  harbor;  but  such  work  is  already  provided 
for  by  such  past  projects.)  During  the  interval  from  1828  up  to  the 
])rosent  time  the  size  of  vessels  and  steamboats  has  steadily  increased 
and  the  needs  of  increased  facilities  of  navigation  have  increased  in 
equal  ratio.  To-day  it  appears  desirable  to  straighten  the  entrance  to 
the  harbor  by  a  cutting  across  Noyes  Shoal,  and  to  dredge  a  channel  ot 
at  lea^t  200  feet  width  and  17  feet  depth  up  to  opx>osite  the  city  docks. 

The  ))ractie4\bility  of  the  cut  across  Koyes  Shoal  will  depend  upon  the 
nature  of  the  bottom  (easy  dredging  on  its  surface,  but  untested  be- 
low), only  to  be  determined  by  a  special  survey.  This  cut,  if  made 
det'p  enough  to  allow  of  use  during  heavy  swells  and  rough  weather  will 
pn)bably  reiiuire  the  excavation  of  from  200,000  up  to  800,000  yuds  of 
mutoriai. 

Tlio  steady  increase  in  the  use  of  this  harbor  during  past  years,  com- 
biiuHl  with  the  present  large  amount  of  commerce,  and  the  fact  that  this 
iH>nimon»e  is  mainly  a  through  traffic  between  different  States,  all  these 
are  regarded  by  njo  aH  exceilent  and  strong  reasons  for  additional  im- 
pix>vement  by  tho  (IimhtivI  (ilovemment. 

I  have  thcfnforo  in  ninU^  my  opinion  that  for  the  reasons  above  given, 
this  harbor  Ih  worthy  ol'  I'lirthor  improvement  by  the  General  Govern- 
ment and  in  wnbnilf  my  oMtinmtc  of  $1,200  as  an  amount  that  will  ena- 
ble nio  U}  iniiko  a  H!irv«\v  and  report,  including  a  project,  with  estimate 
of  the  roHt  of  ilie  improvement  proposed. 

Very  reHi)ectfully,  your  obedient  servant, 

W.  H.  Btxby, 

Captain.  Corps  of  Ungineers. 
Brig.  Gen.  Thos.  L.  Casey, 

Chief  of  Engiyieers^  U.  S.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[First  indorsement.] 

Northeast  Division  Engineer  Office, 

New  Yorkj  June  15j  1893. 
Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S;  Army. 
For  the  reasons  stated  by  tlie  local  officers  I  regard  Stonington  Har- 
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bor  worthy  of  improvement  by  the  General  Government;  also  that  the 
cost  of  the  needful  survey  and  detailed  project  may  properly  be  estima- 
ted at  $1|200« 

Henry  L.  Abbot, 
Colonel  of  Engineers^ 
Bvt.  Brig.  Oen.,  U.  8.  A.j  Division  Engineer, 


report  of  ukut.  wm.  w.  harts,  corps  of  engineers. 

United  States  Engineer  Office, 

Netoport,  B,  /.,  May  IS,  189S. 

Captain  :  In  compliance  with  yonr  instructions  of  December,  1892,  I  have  the 
honor  to  submit  a  report  upon  the  examination  of  Stonington  Harbor,  Connecticut, 
with  a  view  to  its  further  improvement  by  the  General  Goyemment. 

Information  as  to  this  harbor  was  asked  by  circular  letters  sent  to  persons  sup- 
posed to  be  interested  in  its  improvement.  To  these  letters  but  a  few  replies  have 
been  received.  The  information  embodied  in  the  foUowing  report  was  principaUy 
obtained  from  a  visit  to  the  locality,  from  inquiries  of  steamboat  captains  and  from 
maps  and  previous  reports.  (For  maps  of  this  harbor,  see  Coaet  Survey  Chart  No. 
358,  and  Report  of  Chief  of  Engineers  for  1882,  p.  593;  for  1884,  p.  632.  and  for  pre- 
vious reports,  see  Annual  Report  of  Chief  of  Engineers  for  1872,  p.  917;  for  1881,  p. 
585.) 

De8cripiion» — ^Stonington  Harbor  lies  on  the  northern  shore  of  Fishers  Island  Sound, 
Connecticut,  and  toward  its  eastern  end,  and  is  an  indentation  in  the  mainland  of 
Connecticut  about  10  miles  east  of  New  London,  Conn.,  and  about  40  miles  west  of 
Newport,  B.  I.  Tliis  harbor  is  naturally  protected  on  the  north,  east,  and  west  by  the 
mainland  and  only  partially  on  the  south  by  Fishers  Island  and  tne  other  islands 
lyins  in  this  sound.  The  Atlantic  Ocean  is  but  a  very  short  sail  from  this  harbor, 
and  because  of  this  and  the  protection  afforded  in  easterly  and  northerly  storms, 
this  harbor  was  used  in  very  early  times  as  a  refuge  for  coasting  vessels.  The  har- 
bor later  was  artificially  protected  by  stone  breakwaters,  one  small  one  extending 
west  firom  the  town,^ne  extending  south  and  east  from  Wamphassuck  Point,  and 
another  lying  farther  to  the  south  and  east,  extending  from  Bartlett's  Reef  to  Mid- 
dle Ground.  These  breakwaters,  with  the  natural  protection,  have  formed  a  safe 
harbor  for  all  storms^  which  harbor  is  now  extensively  used  oy  coastwise  sailing 
vessels.  As  a  place  of  refuge  it  is  easily  accessible  and  well  located  with  regard  to 
the  ocean  and  Long  Island  Sound. 

There  is  a  depth  of  about  12  feet  over  a  large  area  of  the  inner  harbor  near  the 
docks,  increasing  to  about  20  feet  near  the  eastern  breakwater.  The  mean  rise  and 
fflJl  or  the  tides  is  2.7  feet.  On  a  peninsula  forming  the  east  side  of  this  harbor  is 
located  the  town  of  Stonington,  a  village  at  present  of  about  8,000  population.  The 
town  was  formerly  the  headquarters  of  very  important  whaling  industries  and  is  now 
the  terminus  of  the  Stonington  steamboat  line,  a  point  of  transshipment  of  freight 
and  passengers  from  New  York  to  Boston  and  other  eastern  towns.  There  are  valu- 
able quarries  of  granite  and  brownstone  near  the  town.  There  are  no  manufactories 
of  any  note,  and  except  the  before-mentioned  industries  there  are  no  local  enterprises 
of  speciid  importance. 

ifavigaiwn. — ^The  lights  and  buoys  make  the  navigation  of  this  part  of  Fishers 
Island  Sound  a  comparatively  easy  task  to  a  fairly  experienced  pilot.  Vessels  draw- 
ing 11  feet  can  easily  reach  the  city  docks  and  vessels  drawing  up  to  18  feet  can  take 
shelter  behind  the  breakwaters.  There  are,  however,  several  shoals  that  are  trouble* 
some  to  deei>er  vessels  entering  by  the  west  passage  and  some  further  shoals  within 
the  harbor  proper,  aU  of  which,  more  or  less  obstraot  its  easy  navigation.  Since  the 
construction  of  the  breakwaters  there  has  been  some  shoaling  in  this  harbor,  due 
possibly  to  their  checking  the  outward  flow  of  the  sediment- bearing  currents.  This 
shoalinjBT  with  the  steady  increase  of  draft  of  the  vessels  that  navigate  this  harbor 
have  oflate  years  made  it  impossible  for  many  of  these  vessels  to  carry  their  maxi- 
mum load  of  freight,  compelling  them  at  certain  stages  of  the  tide  to  leave  the  harbor 
only  partially  laden. 

Commerce, — ^The  commerce  of  this  port  is  of  considerable  value  and  has  always  been 
large  for  the  size  of  the  town.  The  fisheries  are  an  important  industry  and  much 
brownstone  and  granite  is  shipped  for'bnilding  and  paving.  The  Providence  and 
Stonington  Steunship  Company  use  this  harbor  as  a  freight  and  passenger  terminus. 
They  own  and  nae  eightVessels,  valued  from  $600,000  to  $1,000,000  and  carrying  about 
70,000  passengers  annually  and  about  200,000  tons  of  freight.    About  25,000  vesBela 
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annually  pass  the  lightship  at  the  entrance  to  the  harhor.  From  statisticB  famished 
hy  the  collector  of  the  port,  Bir.  C.  T.  Stanton,  and  estimates  from  previous  years 
where  hetter  information  could  not  be  had^  it  is  thought  that  the  following  estimate 
of  the  port  for  1892  is  a  fair  one : 

Exports : 

3, 000  barrels  fish,  at  $8 $24,000 

'  30, 000  tons  stone  (paving),  at  $1. 50 45,000 

: $69,000 

Imports : 

1, 500  tons  sand  (molding),  at  $5 7,500 

62, 000  bushels  grain,  at  ^  c6nt8 31,000 

200  tons  hay,  at  $10 2,000 

1, 124, 000  brick,  at  $6  per  1,000 6,744 

56, 617  tons  coal,  at  $5 283,085 

8, 225  tons  iron,  at  $9 29,025 

100  tons  fertilizer,  at$20...^ 2,000 

1,500  barrels  oU,  at$10 15,000 

1, 000  tons  merchandise,  at  $400 400,000 

5, 000  M  feet  lumber,  at$30 150,000 

Total 826,354 

Passing  through  harbor  (frpm  water  to  rail,  or  vice  versa) : 

68, 442  passengers,  at  $2.17  per  fare 147,846 

206, 000  tons  merohandise,  at  $400 82,400,000 

82,547,846 

Total  exports  and  imports 83,543,200 

In  the  above  table  the  quantities  have  been  received  firom  reliable  sources,  but  the 
prices  have  been  estimated  as  near  as  possible  from  the  information  at  hand. 

The  increase  in  business  may  be  shown  from  a  comparison  of  the  business  of  1877 
and  1890,  as  furnished  by  the  collectors  of  customs  in  those  years : 


Cargoes  receirod 

Cargoes  shipped 

Entering  hiuroor  of  refage 


$22,378,440 

21,040.000 

2,250 


IBOO. 


138,000.000 

87,000,000 

8,600 


Former  improvements. — This  harbor  having  been  in  use  by  the  merchant  marine  of 
the  United  States  since  very  early  times,  it  was  likewise  at  a  very  early  date  that 
improvements  here  were  first  made  by  the  General  Government. 

1  omierly  an  open  barber,  some  protection  against  southerly  storms  for  the  vessels 
frequenting  it,  was  so  much  needed  that  in  1827  Congress  ordered  its  examination 
and  survey.  This  was  made  in  1827  by  Lieut.  J.  Prescott,  First  Artillery,  who  rec- 
ommended an  improvement  and  furnished  a  project  providing  for  the  construction 
of  a  stone  pier  on  the  east  side  of  the  harbor,  extending  in  a  westerly  direction,  to 
act  as  a  breakwater,  at  a  cost  of  $44,000.  Congress,  acting  on  this  report,  appro- 
priated, in  1828,  $20,000  **  towards  erecting  piers  or  other  works  at  or  near  Stoning- 
ton  Harbor,  in  the  State  of  Connecticut,  for  the  purpose  of  making  same  a  good  and 
safe  harbor.''  In  1830,  $16,491.67  was  further  appropriated  for  this  purpose.  >Yom 
these  appropriations  the  pier  was  built  substantially  as  recommended  by  Lieut. 
Prescott,  being  740  feet  long  and  about  12  feet  wide  on  top.  Nothing  further  was 
then  done  for  manj'  years. 

In  1871,  to  meet  a  demand  for  better  harbor  protection  and  anchorage  area.  Con- 
gress ordered  another  survey,  which  was  made  in  the  same  year  under  direction  of 
Gen.  Warren,  of  the  Corps  oif  Engineers.  In  his  report  upon  this  survey  (see  Annual 
Report  of  Chief  of  Phigineers  for  1872,  p.  917)  Gen.  Warren  recommende<l  the 
construction  of  a  breakwater  extending  out  from  Stonington  Point  to  the  south  and 
westward,  a  sea  wall  or  second  breakwater  on  Wamphassuck  Point  extending  to  the 
south  and  eastward,  and  a  certain  amount  of  dredging  to  increase  the  depth  of 
channels  and  anchorages. 

Congress  appropriated,  in  1873,  $25,000  for  deepening  and  dredging  the  approaches 
to  this  harbor;  and  in  1874,  $20,000  more  to  continue  this  improvement. 

In  1875  $25,000  was  appropriated;  in  1878,  $40,000;  and  in  1879,  $37,500;  all  of 
which  money  was  expended  in  constructing  the  break  waiter  from  Wamphassuck 
Point.  This  breakwater  was  completed  in  1881  at  a  total  cost  of  $103,190.  It  is 
2,025  feet  long  aud  contains  94,158  gross  tons  of  granite. 
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In  1880,  $25,000  to  continue  improvements  at  StoniDgton  was  appropriated  by 
Congress,  and  as  only  a  small  amount  of  this  was  require<l  in  the  completion  of  the 
Wamphassuck  Point  breakwater,  a  project  for  the  expenditure  of  the  remaining 
amount  in  the  construction  of  an  eastern  breakwater,  to  further  screen  this  harbor 
from  southerly  and  southeasterly  storms,  was  approved.  This  breakwater  was  to 
extend  from  tne  south  end  of  Bartletts  Reef  to  the  north  end  of  the  middle  ground. 
In  IdSiy  $80,000  was  appropriated  to  continue  this  construction ;  in  1882,  $25,000  further 
waa  appropriated  for  the  same  purpose;  in  1884,  $10,000:  in  1886,  $20,000:  in  1888, 
$8,000;  in  1890,  $12,500;  in  1862,  $12,500,  making  a  total  of  $143,000  appropriated  for 
the  eastern  breakwater. 

These  improvements  (costing  in  all  $338,619.83),  have  had  the  effect  of  providing 
a  very  safe  and  sheltered  harbor  of  from  12  to  18  feet  depth.  Formerly  in  southern 
gales  much  damage  was  done  to  the  shipping:  but  tnere  seems  to  be  at  present 
thorough  protection.  Steamboat  captains  who  nave  known  this  harbor  for  many 
years  speak  in  high  praise  of  the  efficiency  of  the  breakwaters. 

Present  iie<;d«.— Extending  southeast  from  near  Noyes  Rock  there  is  a  lon^  narrow 
shoal  almost  directly  across  the  entrance  and  between  the  ends  of  the  breaK waters. 
The  minimum  depth  on  the  shoal  is  about  11  feet.  There  are  deep  channels  around 
the  ends  of  this  shoal,  but  of  difficult  navigation.  It  appears  desirable  now  that 
part  of  this  shoal  should  be  removed  to  allow  the  easy  navigation  of  this  harbor  of 
vessels  drawing  up  to  15  or  16  feet. 

The  inner  harbor  should  also  have  a  channel  in  the  upjter  part  of  at  least  200  feet 
width  and  17  feet  depth,  to  allow  all  vessels  to  reach  the  city  docks.  Drtnlgiug  from 
private  docks  to  this  channel  could  then  be  done  by  the  owners  of  the  docks. 

These  improvements,  if  made,  would  doubtless  be  of  much  value  to  all  deep-draft 
vessels. 

There  still  remains  to  be  built  about  200  feet  on  the  west  end  of  the  eastern  break- 
water; but  this  work  is  provided  for  under  the  present  project.  The  extremity  of 
this  uncompleted  western  end  has  not,  however,  been  as  yet  fixed  definitely  m  posi- 
tion, and  there  seems  at  present  to  be  a  question  as  to  the  exact  length  necessary. 
The  breakwater  at  present  seems  to  fulfill  the  demands  upon  it,  but  its  extension 
would  materially  increase  the  deeper  anchorage  area,  and  give  increased  protection 
to  the  whole  harbor  against  southerly  winds,  and  for  this  reason  would  be  of  much 
value  not  only  at  the  present  time  but  for  some  years  to  come. 

Beoommendationa, — In  my  opinion  this  harbor  is  "worthy  of  improvement  by  the 
General  Government."  I  have  therefore  to  recommend  that  a  detailed  survey  be 
made  to  determine  the  extent  and  location  of  the  areas  to  be  dredt^ed  and  the  char- 
acter and  amount  of  material  to  be  excavated.  It  is  estimated  that  such  a  survey 
mav  cost  from  $800  to  $1,200. 

Kespectfully  submitted. 

Wm.  W.  Harts, 
Second  lAeut,  Carps  of  Engineers,  U.  S,  A, 

Capt.  W.  H.  BiXBY, 

Corpe  of  Engineers,  U,  8,  A, 
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IMPROVEMENT  OF  CONNECTICUT  RIVER  AND  OF  RIVERS  AND  HARBORS 
IN  CONNECTICUT  AND  NEW  YORK  TRIBUTARY  TO  LONG  ISLAND  SOUND, 
AND  ON  SOUTHERN  SHORE  OF  LONG  ISLAND. 


REPORT  OF  LIEUT.  COL,  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CSARGE,  FOJC  THE  FISCAL  YEAR  ENDING  JUNE  SO,  189S, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Mystic  River,  Connecticut. 

2.  Thames  River.  Connecticut. 

3.  Connecticut    River,     Massachusetts 

and  Connecticut. 
i.  Harbor  of  refuge  at  Duck  Island  Har- 
bor, Connecticut. 

5.  Clinton  Harbor,  Connecticut. 

6.  New  Haven  Harbor,  Connecticut. 

7.  Breakwaters  at  New  Haven,  Conn. 

8.  Milford  Harbor,  Connecticut. 

9.  Housatonio  River,  Connecticut. 

10.  Bridgeport  Harbor,  Connecticut. 

11.  Black  Rock  Harbo]^  Connecticut. 

12.  Saugatnck  River,  Cfonnecticut. 

13.  NorwaJk  Harbor,  Connecticut. 


14.  Wilsons  Point  Harbor,  Connecticut. 

15.  Five  Mile  River  Harbor,  Connecticut. 

16.  Stamford  Harbor,  Couuecticut. 

17.  Harbor    at    Cos    Cob    and    Miamus 

River,  Connecticut. 

18.  Port  Chester  Harbor,  New  York. 

19.  Larchmont  Harbor,  New  York. 

20.  East  Chester  Creek,  New  York. 

21.  Greenport  Harbor,  New  York. 

22.  Port  Jefferson  Harbor,  New  York. 

23.  Huntington  Harbor,  New  York. 

24.  Glen  Cove  Harbor,  New  York. 

25.  Flushing  Bay,  New  York. 

26.  Patchogue  River,  New  York. 

27.  Browns  Creek,  Sayville,  New  York. 


EXAMINATIONS. 


28.  Westport  Harbor,  Connecticut. 

29.  Norwalk  Harbor,  Connecticut. 

30.  Berrians  Creek,  Long  Island,  New 

York. 


31.  Soiithold  Harbor,  Long  Island,  New 
York. 


HAKBOR  LINES. 

32.  Shaws  Cove,  -New  London  Harbor,  I  33.  Bridgeport  Harbor,  Connecticut. 
Conneotiont. 


Engineer  Office,  TJ.  S.  Army, 

New  York,  If.  Y.,  July  10,  1893. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
axM)u  the  works  of  river  and  harbor  improvement  under  my  charge  for 
the  fiscal  year  ending  June  30. 1893. 

Col.  D.  C.  Houston,  Corps  oi  Engineers,  was  in  charge  of  these  works 
up  to  May  18, 1893;  he  was  succeeded  by  First  Lieut.  Thos.  H.  Bees, 
Corps  of  Engineers,  who  remained  in  temporary  charge  till  June  12, 
1893. 

Very  respectftdly,  your  obedient  servant, 

Henry  M.  Eorert, 
Lieut.  Col.f  Corjfs  of  JEnyineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

Esa  93 57  m 


^^    ■ 
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D  X.        ^ 

IMPROVEMENT  OF  MYSTIC  RIVER,  CONNECTICUT. 

Mystic  Biver  is  a  narrow  tidal  stream  in  the  eastern  part  of  the  State 
of  Gonnecticat,  abont  7  miles  west  from  the  bonudaty  of  the  State  of 
Bhode  Island.  The  navigable  part  of  the  river  extends  in  a  general 
north-northeasterly  direction  for  nearly  4  miles  from  Fishers  Island 
Soand  past  the  villages  of  Noank,  Mystic  Biver,  and.  Mystic  Bridge, 
above  which  places  it  receives  the  discharge  of  several  small  fresh- 
water streams.  The  villages  of  Mystic  Biver  and  Mystic  Bridge  lie 
respectively  on  the  west  and  east  banks  of  the  river,  opposite  each 
other,  abont  3  miles  above  Fishers  Island  Sonnd:  at  this  point  the 
river  is  crossed  by  a  highway  bridge  with  a  draw.  JS'early  a  naif  mile 
farther  down  is  the  drawbridge  of  the  New  York,  Providence  and 
Boston  Bailroad,  and  about  1}  miles  still  further  the  village  of  Noank 
lies  upon  the  west  bank.  .  The  population  of  Mystic  Biver  and  Mystio 
Bridge  together  is  about  4,000;  that  of  Noank  abont  2,000. 

Directly  opposite  the  mouth  of  the  river  lie  Mystic  or  Bam  Island 
and  Bam  Idand  Shoal,  which  cause  the  channel  to  divide  and  branch 
off  sharply  to  the  northeast  and  southwest.  The  northeast  channel  is 
18  feet  or  more  in  depth  and  of  sufficient  width,  but  crooked ;  it  is  the 
one  used  by  large  vessels.  The  southwest  chiftnnel  opens  out  into  a 
broad  filat^  with  about  12  feet  available  depth. 

The  river  channel  up  to  within  about  a  half  mile  below  the  highway 
bridge  had  a  natural  low- water  depth  of  15  feet  or  more;  its  width, 
from  80  to  300  feet,  was  sufficient,  but  there  were  several  bends  in  Its 
course  which  made  it  somewhat  difficult  of  navigation.  The  mean  rise 
of  tide  in  Mystic  Biver  is  about  2^  feet. 

PROJECT  FOB  IMPROVEMENT. 

TJiider  act  of  Congress  of  August  11, 1888,  a  preliminary  examination 
of  Mystic  Biver  was  made.  In  the  report  on  this  examination,  dated 
October  20, 1888,  and  x>riiited  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1889,  Part  I,  p.  746,  a  project  for  improvement  was  sub- 
mitted, which  consisted  in  dredging  to  make  the  channel  15  feet  deep 
at  mean  low  water  and  100  feet  wide,  and  to  reduce  five  bends  in  the 
channel.  Tlie  estimate  of  cost,  based  upon  the  U.  S.  Coast  Survey 
cliart  of  1882,  was  as  follows : 

160,000  cubic  yards,  at  16  cente $25,000 

Supervision  and  contingencies,  say 4,400 

Total 30,000 

The  beginning  of  work  under  this  project  was  approved  by  the  Sec- 
retary of  War  November  1,  1890,  after  the  first  appropriation  for  im- 
proving the  river  hail  been  made,  and  up  to  July  1, 1892,  the  channel 
between  the  bridges  was  made  from  75  to  200  feet  wide  and  15  feet 
deep;  for  650  feet  below  the  railroad  bridge  it  was  made  75  feet  wide 
and  15  feet  deep,  with  a  depth  of  12  feet  for  an  additional  width  of  23 
feet;  at  the  lower  bend,  opposite  the  beacon,  the  15-foot  channel  was 
widened  75  feet  for  a  lengtli  of  750  feet  at  the  sharpest  part  of  the  bend, 
and  for  a  distance  of  about  1,000  feet  above  it  was  widened  25  feet. 
making  its  i)resent  width  175  feet. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

By  act  of  Congress  approved  July  13, 1892,  $10,000  was  appropriated 
for  continuing  this  improvement,  and  after  duly  advertising  for  pro- 
posals for  dredging,  a  contract  was  entered  into  with  the  Hartford 
Dredging  Company  to  remove  about  25,000  cubic  yards  of  sand  and 
mud  at  the  rate  of  14.3  cents  per  yard.  Work  under  this  contract  was 
begun  October  12  and  the  contract  was  completed  December  3, 1892, 
25,975  cubic  yards  being  removed;  under  open-market  transaction  with 
the  same  contractors,  and  at  the  rate  specified  in  the  contract,  under 
authority  of  the  Chief  of  Engineers,  dated  December  2, 1892,  dredging 
was  continued  until  December  23,  when  it  was  suspended  on  account 
of  ice,  12,059  cubic  yards  having  been  dredged.  Work  under  the 
opeu-inarket  transaction  will  be  resumed  about  August  1, 1893. 

The  total  amount  dredged  from  this  river  during  the  past  fiscal  year 
was  38,034  cubic  yards.  From  the  railroad  bridge  doTfn  stream  to  the 
first  bend  the  channel  was  widened  by  25  feet,  making  it  100  feet  wide, 
and  removing  shoal  spots  in  the  old  channel;  at  the  first  bend  it  was 
widened  100  feet,  rounding  off  the  bend  and  making  the  channel  from 
100  to  160  feet  wide;  at  the  second  bend,  near  the  Quarry  Wharf,  it 
was  widened  by  50  feet;  depth  made,  15  feet  at  mean  low  water. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

The  channel  is  completed  as  designed  from  the  highway  bridge  at 
Mystic  down  to  and  including  the  first  bend,  being  15  feet  deep  at 
mean  low  w^ater,  and  100  feet  wide,  with  greater  width  at  the  bends; 
at  the  second  bend  the  channel  is  about  100  feet  wide;  at  the  third 
and  fourth  bends,  opposite  Sixpenny  Island,  no  work  has  yet  been 
done;  at  and  above  the  fifth  or  lowest  bend  it  has  been  widened  from 
25  to  76  feet;  it  was  contemplated  widening  about  50  feet  more  at  the 
point  of  the  bend,  but  ledge  rock  was  encountered,  and  further  work 
at  this  bend  will  be  deferred  for  the  present,  the  existing  width  being 
sufficient,  with  careful  use,  to  accommodate  the  present  navigation. 

PROPOSED  OPERATIONS. 

With  the  available  funds,  and  under  the  arrangement  now  in  force, 
it  is  proposed  to  complete  reducing  the  second  bend  below  the  railroad 
bridge,  and  to  begin  work  upon  the  point  of  the  third  bend;  further 
appropriations  will  be  applied  to  widening  and  reducing  the  other 
bends  in  the  channel  and  to  maintaining  the  channel  already  dredged, 
as  provided  in  the  approved  project  for  improvement. 

The  average  annual  cost  of  maintenance  of  channels  in  Mystic  Eiver 
is  estimated  at  $2,000. 

Appropriations  for  the  improvement  of  Mystic  Eiver,  Connecticut, 
have  been  made  as  follows: 


Application. 


Dredging;  above  and  jnsi  below  railroad  bridge  and  at  month  of  stream 

Dredginff  from  railroad  bridge  to  bend  below  Qiiarry  Wharf  (partly  unex- 
pended yet) 


Total 


Date. 


Sept.  19, 1890 
July  13, 1892 


Amount. 


$10,000 
10,000 
20,000 
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Mystic  River  is  in  the  New  London  collection  districts  of  which  New  London  is  the 
port  of  entry. 

The  nearest  work  of  defense  is  Fort  Griswold,  New  London  Harhor,  about  6  miles 
west.  There  is  a  light-honse  on  Morgan  Point,  on  the  west  side  of  the  river,  at  its 
mouth. 

• 

Money  statement. 


July  1,  1892,  balance  unexpended ^ $225.60 

Amount  appropriated  by  act  approved  July  13,  1892 10, 000. 00 


Jane  30, 1893,  amount  expended  during  fiscal  year. 


10, 225. 60 
6, 576. 57 


July  1, 1893,  balance  unexpended 3,649.03 

July  1, 1893,  amount  covered  by  uncompleted  contracts 3, 280. 56 


July  1, 1893,  balaiice  available 


368.47 


'  Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

I  Amount  tiiat  can  be  prontably  expended  in  fiscal  year  ending  June  30,1895    10, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ahatract  of  proposals  for  dredging  in  Mystic  River,  Connecticut,  opened  5y  CoL  D.  C. 
Houston,  Corps  of  Engineers,  at  New  Torh  City,  Smtember  $6, 189!L 


No.  of 
bid. 


1 
2 
8 


Kame  and  address  ot  bidder. 


Simon  C.  Fraser,  New  London,  Conn ... 

Elijah  Brainard,  New  York  City 

Hartford  Dredging  Co.,  Hartford,  Conn 


Rate  per 
eubio  yard 
(scow  meas- 
urement). 


Cents. 


10 
14.3 


Amonnl 

of  bid 

(25,000oaUo 

yards). 


14,750 
3,575 


Lowest  bid. 


Abstract  of  contract  for  improving  Mystic  JSiver,  Connecticut,  in  force  during  the  fiscal 

year  ending  June  SO,  1895, 


Name    and    address    of  con- 
tractor. 

Subject  of 
contract. 

Date  ot  con- 
tract. 

Price  per 
cubic  yard. 

Remarks. 

The  Hartford  Dredging  Com- 
pany, Hartford,  Coim. 

Dredging ... 

Oct.  10,  1892 

Centt. 
14.3 

Contract  completed  Decem- 
ber  3,    1892,    25,975  cabio 
yards  removed. 

COMMERCIAL  STATISTICS  FOR  THE   CALENDAR  YEAR   1891,  MYSTIC   RIVER,  CONJOCCTI- 

CUT,  INCLUDING  VILLAGES  OF  MYSTIC  AND  NOANK. 

Vessels  arriving  and  departing, 
[Draft  from  7  to  12  feet.] 


Vessels. 


Steamers 

Sailing  vessels 

Barges  for  coal  and  other  freight. 

Total 


Nam-  Total  roond 


ber. 


trips. 


I 


134 

386 

39 

39 

21 

505 

101 

930 
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Freight  by  water. 


Kind  of  freight. 


Coal 

Lumber  (350,000  feet) 

Stoue* 

Miscollaueooa 

Total 


Tons. 

;E8timated 
value. 

6,508 

525 

22,  723 

2.242 

126,000 

6, 500 

14,000 

27,000 

31,998 

73,500 

*  The  stone  ia  reported  for  the  fiscal  year  ending  June  30, 1892. 

A  statement  of  commerce  for  the  year  1892  has  not  yot  been  received ;  it  presuma- 
bly varies  little  from  that  for  the  previous  year. 
No  Dew  lines 'of  transportation  have  been  established  since  July  1, 1892. 


D  2. 


IMPROVEMENT  OF  THAMES  RIVER.  CONNECTICUT. 

This  river  is  formed  by  the  confluence  of  the  Yantic  and  Shetucket 
rivers  at  Norwich,  Conn.,  and  extends  southward  as  a  tidal  stream  15 
miles  to  Long  Island  Sound.  For  11  miles  above  its  mouth  the  natural 
channel  is  from  13  to  80  feet  deep,  averaging  over  30  feet  for  the  first 
4  miles.  For  3  miles  below  Norwich  the  available  depth  in  1829  was 
but  6  feet  at  mean  low  water,  where  now  there  is  11  feet.  Histories 
of  the  improvements  of  this  river  near  Norwich,  Conn.,  may  be  found 
in  the  Annual  Beports  of  the  Chief  of  Engineers  for  1873,  p.  981, 
and  in  that  for  1879,  Part  I,  p.  331. 

Shaws  Cove,  New  London  Harbor,  is  a  cove  on  the  west  side  of 
Thames  River,  about  2  miles  above  its  mouth,  and  constitutes  the 
southern  water  front  of  the  business  portion  of  the  city  of  New  London. 
It  is  separated  from  the  river  by  the  embankment  and  trestle  of  the 
Shore  Line  Division  of  the  New  York,  New  Haven  and  Hartford  Hail- 
road,  having  a  draw  of  65  feet  width.  The  natural  depth  in  Shaws  Cove 
was  from  2^  to  8  feet  at  mean  low  water  in  a  narrow  and  crooked  chan- 
nel bordered  by  flats. 

The  mean  rise  of  tide  in  the  Thames  Biver  near  Norwich  is  about  3.1 
feet;  at  New  London  it  is  2.5  feet. 

PROJECTS  FOE  IMPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  or 
corporations  to  deepen  the  channel  of  this  river  near  Norwich ;  the 
first  ones  were  by  excavation  only,  but  subsequently  stone  piers  were 
constructed  perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2, 1829,  Congress  appropriated  $150  "  for  making  a 
survey  of  the  river  Thames,  with  a  view  to  improve  the  navigation  of 
the  same,  and  the  cost  of  such  improvement." 

The  survey  was  made  in  1829  by  Capt.  Hartman  Bache,  Corps  of 
Engineers.  At  that  time  there  were  four  old  piers  standing.  In  his 
report  upon  the  survey,  dated  February  20, 1830,  and  printed  in  House 
of  Bepresentati  ves  War  Department  Doc.  No.  1 25,  Twenty-first  Con  gress, 
first  session^  Capt.  Bache  submitted  a  project  for  making  a  channel  60 
feet  wide;  to  be  either  12  or  14  feet  deep  at  high  water  (9  or  11  feet  at 
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low  water),  by  excavation,  by  rebuilding  one  of  tLe  existing  piers^  by 
adding  wings  to  the  other  three,  extending  up  and  down  stream,  and 
converting  them  into  T  walls,  and  by  building  ten  new  piers,  extending 
downstream  in  curves.  The  piers  were  to  be  built  of  riprap,  3  feet  wide 
on  top,  with  side  slopes  of  45^;  they  were  to  be  built  to  heights  of  from 
IJ  to  3J  feet  above  highest  tide,  those  farthest  up  the  stream  being  the 
highest.  The  piers  were  estimated  to  require  43^436  cubic  yards  of  rip- 
rap and  the  excavation  was  plaeed  at  27,895  cubic  yards  for  the  12-foot 
channel,  or  69,251  cubic  yards  for  the  14-foot  channel.  The  cost  of  the 
whole  work  was  estimated  at  $72,650. 

The  project  was  adopted,  and  under  appropriations  of  1836, 1837,  and 
1838,  $40,000  in  all,  the  piers  were  built  nearly  as  designed,  with  the 
exception  of  two  of  the  new  piers  and  one  wing  wall,  which  were  not 
constructed;  considerable  dredging  was  done,  but  no  complete  records 
of  amount  appear  to  have  been  kept. 

Work  was  stopped  in  1839  by  exhaustion  of  appropriations. 

In  1866  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriation 
for  removing  obstructions  in  the  river  Thames,  was  referred  to  the  Chief 
of  Engineers,  and  returned  by  him  to  the  Secretary  of  War  with  a  re- 
port describing  the  work  done  upon  the  river,  recommending  no  further 
work  upon  the  piers  until  their  efficiency  could  be  investigated  satis- 
factorily, and  stating: 

In  conclusion,  it  is  considered  that  should  the  sum  of  $8,000  be  ap- 
propriated for  the  improvement  of  this  river,  to  be  applied  during  the 
next  fiscal  year,  all  will  be  accomplished  that  can  be  justifiably  under- 
taken until  a  commission  decides  upon  other  efficacious  methods  or 
systems  of  improvement. 

June  23, 1866,  an  appropriation  of  $10,000  was  made  for  improving 
the  river,  under  which  a  survey  was  made,  and  a  project  for  dredging 
to  obtain  11  feet  at  low  water  (14  feet  at  high  water)  was  adopted. 

Under  this  and  succeeding  appropriations  up  to  1878,  this  channel 
was  dredged,  and,  as  far  as  possible,  maintained  with  a  width  of  100 
feet.  March  3, 1879,  $12,000  was  appropriated  "  for  the  improvement 
of  Thames  Eiver  to  secure  a  14-foot  channel,''  and  in  accordance  there- 
with the  project  was  modified  to  provide  for  a  channel  of  that  depth  at 
low  water. 

In  1882,  upon  the  recommendation  of  Major  Barlow,  approved  by  the 
Board  of  Engineers,  the  project  was  further  modified  by  providing  for 
the  construction  of  5  drkes  or  training  walls  along  the  outer  sides  of 
tlie  channel  curves,  with  the  addition  of  low  walls  on  the  inner  sides, 
should  they  be  found  necessary,  the  width  of  the  waterway  between 
them  increasing  from  300  feet  (about  the  full  width  of  the  river)  at 
Tbauiesville,  1  mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training  walls  was  to  utilize  the  action  of  the  tide 
to  keep  the  channel  open.  They  were  to  be  built  up  to  high-water  level 
and  to  have  an  aggregate  length  of  13,800  feet.  In  the  same  year  the 
projected  width  of  the  channel  was  increased  to  200  feet.  The  improve- 
ment was  designed  to  extend  over  the  first  3  J  miles  below  Norwich,  and 
the  estimated  cost  was: 

For  the  five  dikes  or  training  walls $82,800 

For  dredging  200  feet  wide  and  14  feet  deep 125,280 

Total 208,080 

Under  several  appropriations  up  to  1888  work  was  carried  on  under 
this  ])roject  without  modification. 
In  May,  1888,  in  response  to  a  letter  from  the  Hon.  Charles  Russell, 
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M.  0.,  to  the  Secretary  of  War,  asking  tLe  ^<  approximate  cost  of  com- 
pletiDg  the  16-feet-deep  channel  to  AUyn  Point,  and  the  14-feet-deep 
channel  to  Norwich,"  estimates  for  the  same  were  submitted  as  follows: 

For  securing,  by  dredging,  a  16-foot  clianuel  up  to  Allyn  Point $24, 000 

For  securing,  by  dredging,  a  14-fuot  channel  from  Allyn  Point  to  the  end  of 
the  existing  improvement 16, 200 

By  act  of  Congress  of  August  11,  1888,  an  appropriation  of  $50,000 
was  made  for  continuing  the  improvement  of  Thames  Eiver,  with  a 
clause  authorizing  its  expenditure  "  at  any  point  between  Norwich  and 
New  London.^  The  project  was  therefore  extended  to  include  the 
above-described  work,  and  as  then  adopted  it  consisted  in  making  and 
maintaining,  by  dredging  and  a  system  of  training  walls,  a  channel  200 
feet  wide  from  New  London  to  Norwich,  having  16  feet  depth  at  low 
water  up  to  Allyii  Point,  about  6  miles  below  Norwich,  and  14  feet  from 
Allyn  Point  to  Norwich. 

The  additional  cost  of  the  extension  of  the  project  made  in  1888 
(about  $40,000)  made  the  estimate  for  completion  $95,600.  The  esti- 
mated cost  of  annual  maintenance  should  also  be  increased  to  $8,000. 

Under  this  project,  up  to  July  1,  1892,  389,558  cubic  yards  of  sand, 
etc.^  had  been  dredged  from  the  channel  above  Allyn  Point,  and  84,890 
cubic  yards  of  sand  and  mud  from  the  16-foot  channels  at  and  below 
Allyn  Point.  The  three  dikes  farthest  downstream  had  been  built 
and  a  fourth  one  to  about  three-quarters  its  contemplated  length. 

By  act  of  Congress  approved  September  19, 1890,  an  examination  of 
Shaws  Cove,  New  London  Harbor,  was  ordered,  which  was  made  in  the 
same  year,  and  the  report  upon  which,  dated  December  4, 1890,  was 
Xmnted  in  House  Ex.  Doc.  No,  73,  Fifty-first  Congress,  second  session, 
and  also  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1891,  p. 
833,  et  seq. 

This  report  stated  the  desired  improvement,  which  consisted  in 
making  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low  water, 
extending  from  the  drawbridge  along  the  north  and  west  sides  of  the 
cove  a  total  length  of  about  2,000  feet,  and  an  anchorage  basin  in  the 
bend  of  the  channel  of  the  same  depth  and  about  400  by  800  feet. 

The  estimated  cost  was: 

Dredging  the  channel,  90,000  cubic  yards,  at  18  cents $16, 200 

Dredging  the  anchorage  basin,  140,000  cubic  yards,  at  18  cents 25, 200 

Contmgencies,  etc 6,600 

Total 48,000 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$30,000  for  improvement  of  Thames  Eiver,  Connecticut,  with  proviso 
that  $10,000  of  this  sum  might,  in  the  discretion  of  the  Secretary  of 
War,  be  applied  to  improving  tliat  part  of  New  London  Harbor  known 
as  Shaws  Cove.  The  expenditure  of  $10,000  for  this  work  was  ap- 
proved by  the  Secretary  of  War  July  23, 1892,  in  order  to  carry  out 
part  of  the  above  plan  of  improvement. 

This  increases  the  estimate  for  completion  at  the  present  time  by 
$48,000,  less  the  $10,000  already  applied  to  Shaws  Cove,  making  the 
total  present  estimate  for  completion  $93,600. 

Harbor  lines  for  Shaws  Cove,  New  London  Harbor,  were  established 
by  the  Secretary  of  War  January  26,  1893,  under  the  provisions  of 
act  of  Congress  approved  September  19, 1890. 
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OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1893. 

The  river  and  harbor  act  approved  July  13, 1892,  appropriated  $30,000 
for  improvipg  Thames  Biver,  with  the  proviso  that  ^^Ten  thousand  dol- 
lars may,  in  the  discretion  or  the  Secretary  of  War,  be  applied  for  im- 
provement In  that  x>ortion  of  New  London  Harbor  known  as  Shaws 
Gove."  The  application  of  $10,000  to  improving  Shaws  Oove  was  ap- 
proved by  the  Secretary  of  War  July  23, 1892. 

After  due  advertisement,  proposals  for  dredging  in  Thames  Biver 
near  Norwich,  Oonn.,  were  received,  and  under  date  of  October  10, 1892, 
with  approval  of  the  Chief  of  Engineers,  dated  October  20,  1892,  a 
contract  was  entered  into  with  the  Hartford  Dredging  Oompony,  of 
Hertford,  Oonn.,  the  lowest  bidders,  to  do  the  required  dredging  at 
the  rate  of  24j  cents  per  cubic  yard  of  material.  Wojp k  under  this  con- 
tract was  begun  May  12, 1893,  and  up  to  the  close  of  the  fiscal  year 
37,300  cubic  yards  of  sand  had  been  dredged  from  the  channely  extend- 
ing the  14-foot  depth  from  Mohegan  to  Perch  Bock,  and  removing  shoals 
near  Norwich.    Work  is  still  in  progress. 

Proposals  for  dredging  in  Shaws  Oove,  New  London  Harbor,  were 
received,  and  a  contract,  dated  October  10, 1892,  approved  by  the  Chief 
of  Engineers  October  20,  1892,  was  entered  into  with  the  Hartford 
Dredging  Company  to  do  the  required  dredging  at  the  rate  of  16.3 
cents  x>er  cubic  yard.  Work  under  this  contntct  was  begun  November 
5, 1892,  and  completed  May  10, 1893,  52,120  cubic  ^ards  of  sand  having 
been  dredged ;  3,290  cubic  3rards  were  dredged  outside  the  railroad  draw- 
bridge to  deepen  the  approach  to  the  cove;  the  channel  along  the 
north  and  west  sides  of  the  cove  was  dredged  to  60  feet  width,  and  the 
bend  of  the  channel  was  widened  200  feet,  forming  part  of  the  proposed 
anchorage  basin;  depth  made  12  feet  at  mean  low  water. 

PRESENT  CONDITION  OP  IHPEOVaBMENT. 

Of  the  five  dikes  or  training  walls  provided  for  in  the  project  the 
four  farthest  downstream  have  been  built  at  cost  as  follows: 


liobeKan,  3|  miles  below  Norwich 

Tradine  Cove,  2|  miles  below  Norwich 

Long  iu>ck.  2  mUes  below  Norwich 

Bolluig  Mill,  1|  miles  below  Norwich. . 


Dat«  of 
comple- 
tion. 

Length. 

Riprftii,  ex* 

olusiye  of 

repairs. 

1883 
1882 
1885 
1887 

Feet. 
2,988 
2,»70 
2,800 
8.003 

Totit, 

(*) 

17,207 
11.  M5 
16.521 

Costez- 

clasiTe  of 

•upervla- 

lon. 


$23,688.00 
21,118.05 
12.781.15 
18.772.58 


•Pile  dike. 

The  EolHng  Mill  Dike,  originally  designed  to  be  4,350  feet  long,  is 
now  3,093  feet  long,  with  a  gap  of  390  feet  at  the  "  sand  pier,''  and  ex- 
tends nortliward  nearly  to  the  Lower  Boiling  Mill  embankment. 

The  project  contemplated  extending  it  abont  600  feet  north  of  the 
embankment,  bnt  since  its  adoption  the  Lower  Boiling  Mill  Company 
has  dredged  a  channel  toward  shore  on  the  north  side  of  their  embank- 
ment, which  is  now  nsed  as  a  landing.  It  wonld  be  necessary  to  leave 
an  opening  for  this  channel,  and  probably  it  will  be  found  expedient 
not  to  extend  the  dike  above  the  embankment. 

Tlie  upper  dike,  one-half  mile  below  Norwich,  has  not  been  l>egun. 

The  low-water  depth  in  the  channel  from  ISTew  London  to  Ally  n  Point 
is  not  less  than  10  feet,  with  width  of  200  feet  or  over;  from  Allyn 
Point  to  the  u])X)er  end  of  Walden  Island  Beach  the  depth  is  practi- 


:\N 


J 


APPENDIX  D REPOnx  OP  LIEUT.  COL.   ROBERT.  905 

^ally  11  feet  and  tbe  width  not  lesa  than  175  feet;  above  the  latter 
point  np  to  Norwich  the  depth  is  11  feet  or  over  and  the  width  from 
76  feet  to  150  feet. 

The  condition  of  channel  in  Shaws  Cove  is  as  described  above,  the 
operations  dnring  the  past  fiscal  year  being  the  only  public  improve- 
ment ever  made  in  this  part  of  Thames  Biver. 

PROPOSED  OPERATIONS. 

B^tare  appropriations  will  be  applied  to  completing  the  dikes,  if  nec- 
essary, and  to  making  and  maintaining  a  channel  200  feet  wide,  to  be 
16  feet  deep  at  mean  low  water  up  to  AUyn  Point,  and  thence  to  Nor- 
wich to  be  14  feet  deep,  and  to  completing  the  channel  and  anchorage 
bafiin  in  Shaws  Cove,  as  provided  in  the  approved  project. 

In  order  to  provide  for  completing  the  work  in  Sliaws  Cove,  the  be- 
ginning of  which  was  autJiorized  by  act  of  Congress  approved  July 
13, 1892,  and  approved  by  the  Secretary  of  War  July  23,  1892,  it  is 
necessary  to  increase  the  estimate  for  completion  of  the  project  #55,600 
by  the  amount  estimated  for  the  work  at  Shaws  Cove,  $48,000,  less  the 
$10,000  already  applied  to  that  work,  making  the  estimated  cost  of 
completing  the  entire  project  193,600. 

AppropriatioDB  for  the  improvement  of  Thames  Biver  have  been 
made  as  follows; 


-4ppllp«lion. 

Dale, 

Amount. 

Mar.    ;i.l831 
M»r.   -t-im 
July    4.1B30 
Uu.   3,1«:)T 

mmT's;!!™ 

Jtu>t.U.ie«a 

j"iy  l:im 

s^pf:iB,i»o 

»I60 

IM 

7ot3M 

'Appropriated  for  TirtiMmt  piitjeuti  tlie««,  wltlj  f^lt.UIXI  Tnmi  pivvlouft  appropriatlimi  (Mfl  Aoniul 
&ei>Dr{fDrlB«2,  PnrtI,  p.  6oa|,  make  alatBlor*lT2.SIM  forprMouI  pnOecL 

tflO.OOO  of  which  WM  applied  lo  Shawn  Cote.   New  London  Harljor. 

Tbe  Thames  River  ib  in  the  coQtetion  district  of  New  London.  The  nearest  light- 
house is  at  the  month  of  the  river,  on  the  west  shore.  Forts  Trunibnil  and  Gris- 
wold  overlook  the  mouth  of  tbe  river  from  either  shore. 

Mattel/  statement. 

Joly  1, 18P2,balaiic«nnezpended W,  540.96 

Amoant  appropriated  by  set  approved  Jnly  13,  1892 30,000.00 

34,540.95 
Jnne  3D,  1893,  amount  expended  during  fiscal  year 10,489.50 

Jnly  1, 1893,  balance  iinexpeniled :.     24,(K1.45 

Jnly  1, 1893,  ontBUnding  Uabilitiea $9, 244. 88 

Jnly  1, 1883,  amonnt  corered  by  nncompletoil  contracts 9, 236. 60 

18,480.86 

July  1, I89S, balMM  available 6,570.59 
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X 

'  Amoimt  (estimated)  required  for  completion  of  existing  project 103, 600. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 18B5    60, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  mod 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 188S. 


Ahstraet  of  prapotala  for  dredging  in  Hiamea  Biver,  near  Norwioky  tmd  Thmnm  Rhmr  at 
Shawe  Cove,  New  London  Harbor,  Conneeticut,  opened  hg  Col.  D.  G.  ffoueian,  Carpe  of 
Engineers,  at  New  York  City  September  IS6, 189B, 


No. 

of 

bid. 


1 

2 

*8 


Name  and  addreM  of  bidder. 


Simon  C.  Fraaer,  New  London. 
Conn. 

EUiab  Brainard*  New  York 
City. 

Hartford  Dredging  Co.,  Hart- 
ford, Conn. 


Thamea  River,  near 
Norwicli. 


Bate  per 

oablo  yard; 

aoow  meae- 

nrement. 


0€nU, 


Aitaoantof 

bid,  70,000 

cnbicyarda. 


28     $is,eoo.o6 


24| 


17,160,00 


Thanea  Biver  at  Shawi 

Core,  New  L<nidoa 

Harbor. 


Bate  per 
cable  yard, 
aoow  meas- 

nrteMsit. 


Aatk^mitof 

bid.  46, 000 

oableyikhli. 


OtnU. 
80 

m 

1»A 


$12,600.00 
7,207.60 
7,836.00 


IiMreatbid. 


*  Entered  into  contract  October  10, 1882;  work  in  progreas. 


COBOCBRCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  IMS. 

These  have  been  solicited  but  have  not  vet  been  received. 

The  report  for  the  calendar  year  1891  showed  the  freight  xeoeived  and  ahipped, 
above  New  London  only,  as  609,568  tons. 


D3. 

IMPROVEMENT  OF  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CONNEC- 

TICUT. 

This  river  rises  in  the  northern  part  of  New  Hampshire,  flows  in  a 
generally  southerly  course  between  the  States  of  New  Hampshire  and 
Vermont,  crosses  the  States  of  Massachusetts  and  Connecticut,  and 
empties  into  Long  Island  Scmnd  at  Saybrook  Point,  Oonn.  It  is 
divided  naturally  into  two  parts,  J  lartford,  Conn.,  at  the  head  of  navi- 
gation, being  the  point  of  division,  and  appropriations  by  Congress 
have  generally  specified  in  which  part  the  money  appropriated  was  to 
be  expended. 

The  divisions  are  as  follows: 

1.  Above  Hartford^  Conn, — Embracing  a  length  of  about  66  miles, 
from  Hartford,  Conn.,  to  Miller  Falls,  Mass. 

2.  Below  Hartfordj  Conn, — Embracing  a  length  of  about  50  miles, 
from  Hartford  to  Long  Island  Sound. 

By  the  river  and  harbor  act  of  1882  an  examination  or  survey  of  the 
Connecticut  Eiver  from  Bellows  Falls,  Vt.,  to  Pittsburg,  N.  H.,  was 
authorized.  Bellows  Falls  is  about  105  miles  above  Hartford,  and 
Pittsburg  is  180  miles  above  Bellows  Falls.  A  preliminary  examina- 
tion was  made,  the  re[)ort  on  which,  printed  in  the  Annual  Keport  of 
the  Chief  of  Engineers  for  1884,  Part  I,  p.  659,  recommended  no 
survey  and  proposed  no  plan  of  improvement. 
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1.  ABOVE  HARTFORD,  CONN. 

Miller  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the  Con 
necticut  River.  From  this  point  down  to  Holyoke,  Mass.,  a  distaqce 
of  about  32  miles,  the  river  is  susceptible  of  improvement,  but  it  can 
not  be  used  by  vessels  now,  on  account  of  a  dam  and  falls  at  Uolyoke, 
which  entirely  obstruct  navigation.  The  lockage  required  to  lift  boats 
from  the  lower  to  the  upper  levels  at  Holyoke  is  about  60  feet. 

From  Holyoke,  Mass.,  to  Enfield  Falls,  Conn.,  a  distance  of  18  miles, 
there  is  a  fair  channel,  4  to  5  feet  deep  at  low  water,  which  could  be 
made  8  feet  deep.  Enfield  Falls  or  Eapids  cover  a  stretch  of  river^ 
about  5  miles ,  long,  having  a  fall  of  about  32  feet  at  low  water.  The 
bed  is  rocky  and  very  uneven,  and  the  slope  is  not  uniform,  but  con- 
sists of  a  succession  of  long  shallow  reaches  separated  by  rapids. 

From  the  foot  of  Enfield  Falls  to  Hartford,  a  distance  of  11  miles,  the 
river  has  a  broad,  sandy  bed,  with  a  depth  of  2  to  5  feet  at  low  water. 
Under  a  charter  from  the  State  of  Connecticut,  granted  in  May,  1824, 
the  Connecticut  Eiver  Company  has  constructed  a  canal  with  locks 
around  Enfield  Falls.  The  locks  are  80  feet  long,  18  feet  wide,  and  4J 
feet  deep.  The  canal  is  chiefly  used  for  water  power  j  the  company 
collects  toll  from  vessels  using  it. 

Following  is  a  list  of  places  in  this  part  of  the  river  where  work  has 
been  done  by  the  United  States,  with  distances  above  the  wagon  bridge 
at  Hartford: 

Miles. 

Barbers  Landing 4 

Farmington  River 5 

Strong  Island '. 6^ 

Scantic  Eiver 7^ 

PROJECT  FOR  IMPROVEMENT. 

STo  general  project  for  the  improvement  of  this  part  of  the  river  is  on 
record  as  approved  and  adopted.  All  the-work  done  has  been  under 
special  projects  for  expenditure  of  the  several  appropriations.  It  con- 
sists of  dr^ging  at  Barbers  Landing  in  1873,  and  construction  of  dikes 
or  wing  dams  at  Scantic  River,  Strongs  Island,  and  Farmington  Eiver 
in  1871;  at  Farmington  Eiver  and  Barbers  Landing  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  around  Enfield  Falls  were 
submitted  in  1878  and  modified  in  1880  (see  Annual  Eeport  of  the 
Chief  of  Engineers  for  1881,  Part  I,  p.  566).  They  proposed  a  canal  on 
the  east  bank  of  the  river,  extending  from  above  Enfield  Falls  down  to 
the  mouth  of  the  Hockanum  Eiver,  opposite  and  just  below  Hartford, 
as  the  best  means  of  gaining  an  available  depth  of  8  feet  from  Hart- 
ford to  and  around  the  falls.  The  canal  levels  were  to  be  10  feet  deep 
at  low  water  and  120  feet  wide  at  the  water  line;  the  locks  200  feet 
long,  55  feet  wide,  with  8  feet  depth  over  the  miter  sills  at  low  water. 
The  cost  of  the  work  was  estimated  at  $1,332,805. ,  It  was  considered 
not  advisable  to  begin  construction  with  a  less  sum  than  $450,000. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

Nd  work  was  done.  The  available  money  is  insufficient  to  begin  any 
general  plan  of  improvement  in  this  part  of  the  river. 
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PRESENT  CONDITION  OP  IMPROVEMENT. 

The  wing  dams  are  all  in  fair  condition ;  they  are  as  follows:  One  at 
Scantic  Biver,  one  at  Strongs  Island,  one  at  the  month  of  Farmington 
Kiver,  two  nearly  opx>osite  the  mouth  of  Farmington  Biyer,  and  two 
on  the  east  bank,  opposite  Barbers  Landing.  The  available  channel 
depth  from  Hartford  to  Scantic  Biver  is  about  2  feet  at  ordinary  sum- 
mer stageof  water;  this  part  of  the  river  is  navigable  for  fireighting 
only  when  in  freshet.  No  work  has  been  done  above  Scantic  Biver; 
the  depth  from  there  to  the  foot  of  Enfield  Falls  is  greater  ttiasi  firom 
there  down  to  Hartford. 

PROPOSED  OPERATIONS. 

Ko  work  in  the  river  above  Hartford  is  contemplated  during  the  en- 
suing year.  Should  any  injuiy  to  the  wing  dams  occur  the  money  availa- 
ble wHl  be  sufficient  for  repairs. 

Appropriations  for  improving  the  Oonnecticut  Biver  above  Hartford 
have  been  made  as  follows : 


AppUoatton. 


Duns  at  Scantic  Biver  and  StroDgn  laland,  Pannington  Biver,  and  Bar- 
bers Landing ;  reikairs  of  dams ;  aredging  afc  Barbers  Landing ;  Bnrveys. 


Total 


JalyU,1870 
Har.  8.1871 
June  10, 1878 
Har.  8,1878 
JmMl4,1880 


Amomt. 


$80,000 
20,000 


90,000 
15,000 


100.000 


Of  these  amounts  the  following  balance  is  yet  unexi>ended :  From  the 
appropriation  of  June  14, 1880,  for  <<  improving  Oonnecticut  Biver  be- 
tween Hartford  and  Holyoke,"  $8,940.30. 

Money  statement 

Jaly  1, 1892,  balance  unexpended $8,940.80 

July  1, 1893,  balance  unexpended 8,940.30 

2.  BELOW  HARTFORD,  CONN. 

The  Connecticut  Eiver  below  Hartford  is  a  large  stream,  for  the  first 
21  miles  flowing  in  a  winding  course  mostly  through  alluvial  meadows, 
which  are  overflowed  at  high  water  and  which  consist  of  a  light  sandy 
soil  easily  undermined.  For  the  remaining  29  miles  to  Long  Island 
Sound,  at  Saybrook  Point,  the  course  is  straighter,  the  banks  more  per- 
manent, and  generally  harder.  A  gauge  has  been  established  at  Hart- 
ford whose  zero  is  the  lowest  stage  that  the  water  is  known  to  have 
reached  from  natural  causes;  closing  the  gates  at  the  Holyoke  Dam  in 
time  of  drought  has  caused  the  water  to  fall  lower. 

The  usual  low-water  stage  of  the  river  in  the  sammer  is  about  1  foot 
on  this  gauge.  Spring  freshets  ordinarily  rise  to  20  feet;  the  highest 
recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  3^  feet;  at  Hartford  it  is  1  foot, 
though  when  the  water  stands  above  6  feet  on  the  liartford  gauge  the 
tide  there  is  not  perceptible.  The  slope  of  the  river  from  Hartford  to 
Saybrook  averages  0.0458  foot  per  mile.  The  bed  of  the  river  thron^^ 
the  alluvial  mesklows  within  10  miles  of  Hartford  is  constcmtiy  chang- 
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iog  from  the  andermining  of  the  banks.  It  is  said  that  in  places  it  has 
changed  its  i)osition  a  half  mile.  The  bars  in  this  part  of  the  river,  after 
being  dredged,  form  again  during  freshets  and  ice  jams,  so  that  some 
of  them  require  being  dredged  annually,  others  less  frequently.  This 
part  of  the  river  was  work^  upon  by  corporations  and  by  private  par- 
ties at  various  times  between  1800  and  1870.  Several  smaU  stone  piers 
to  deepen  the  channel  at  shoal  places  were  built  in  this  way.  Some  of 
these  are  covered  by  new  banks,  the  channel  has  shifted  to  the  oppo- 
site side  of  others,  and  others  still  have  been  dredged  out  because  they 
had  become  to  be  obstructions.  The  depth  sought  by  these  works  was 
6  feet  at  low  water. 

The  following  list  gives  the  names  of  the  several  places  on  the  river 
below  Hartford  where  work  has  been  done  by  the  United  States,  with 
their  distances  by  course  of  channel  below  the  Hartford  wagon  bridge: 


Locality. 


Hartford  Bar 

Claj  Banks  Bar 

Pratt  Ferry,  or  Kaubac  Bar 

Press  Bam  Bar 

Glastonbury  Bar 

Dividend  Bar 

Pistol  Point  Bar 

House  Island  Bar 


Miles. 


12 
15 
20i 


Locality. 


Haddam  Island  Bar 

Chester  Rock 

Brockway  Bar 

Calves  Island  Bar 

Saybrook  Bar  (at  month) 

Sears  Shoal 

Devils  Beef  Bar 


MUes. 


30 

38 

41 

44i 

50 

26 

39i 


PBOJECTS  FOE  IMPBOVEMENT. 

By  act  of  July  4, 1836,  Congress  appropriated  $20,000  "  for  improv- 
ing the  harbor  at  Saybrook,  by  removing  the  bar  at  the  mouth  of  the 
Connecticut  River.''  Under  this  appropriation  a  survey  was  made  by 
Capt.  W.  H.  Swift,  United  States  Engineer  Corps.  In  his  report  on 
this  survey,  dated  January  31, 1837,  and  printed  in  House  Ex.  Doc. 
No.  262,  Twenty-fifth  'Congress,  Capt.  Swift  submitted  a  project  for 
deepening  the  west  channel  over  Saybrook  Bar,  dredging  a  cut  500 
feet  wide  and  12  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
954,380.50.  The  estimated  cost  per  cubic  yard  for  dredging  and  dump- 
ing was  25  cents.  The  available  depth  over  the  bar  l^fore  dredgiug 
was  7  feet  at  mean  low  water.  Capt.  Swift's  project  was  approved,  and 
work  was  begun  in  May,  1838,  under  a  contract  with  Randall,  Haskell 
&  Holmes,  at  the  rate  of  62^  cents  per  cubic  yard,  measured  in  scows. 
Dredging  was  continued  until  th^  fall  of  1840,  when  the  appropriation 
was  ^diausted.  Twenty-six  thousand  nine  hundred  and  eighty-four 
cubic  yards  of  sand  and  stones  had  been  removed,  making  a  chanuel 
1,500  feet  long,  50  feet  wide,  and  from  11  to  12  feet  deep.  This  channel 
was  nearly  destroyed  by  storms  and  freshets  in  the  following  winter 
and  spring.  March  1, 1843,  $3,471.57  was  appropriated  to  pay  a  bal- 
ance due  to  the  contractors. 

No  further  work  was  done  upon  the  river  until  1867. 

By  act  of  Congress  approved  March  2, 1867,  a  survey  of  the  river  was 
ordered,  which  was  made  in  the  following  season,  and  which  embraced 
all  the  principal  bars  and  obstructions  between  Hartford  and  Long 
Island  Sound.  With  the  report  on  this  survey,  dated  January  11, 1868, 
and  printed  on  page  754  et  seq.,  of  the  Annual  Report  of  Mie  Chief  of 
Engineers  for  1868,  was  presented  a  project  for  improving  this  part  of  the 
river.  It  proposed  dredging  at  Hartford,  Clay  Banks,  Pratts  Ferry, 
Glastonbury,  and  Pistol  Point  to  make  channels  8  feet  deep  at  low 
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water  and  100  feet  wide;  dredging  at  Saybrook  Bar  to  make  a  channel 
8 J  feet  deep  and  200  feet  wide;  piling  for  shore  protection  at  Hartford 
and  Wethersfield,  and  the  removal  of  Chester  Eock,  at  a  total  esti- 
mated cost  of  $70,000.  An  estimate  of  $10,000  for  annual  mainte- 
nance was  submitted.  All  the  dredging  done  up  to^l880  was  in  accord- 
ance with  this  project,  extended  to  make  9  to  9 J  feet  depth  instead  of 
8  feet,  and  also  to  include  Press  Barn,  Dividend,  and  Mouse  Island 
bars.  The  piling  at  Hartford  was  built  in  1871  and  the  removal  of 
Chester  Eock  was  begun  in  the  same  year,  but  abandoned  by  the  con- 
tractor soon  after  beginning. 

January  22, 1873,  a  project  for  building  three  jetties  at  Saybrook  and 
for  dredging  was  approved  by  the  Secretary  of  War.  The  jetties  were 
to  be  of  a  double  row  of  piles,  20  feet  apart,  filled  with  stone  to  a  height 
of  8  feet  above  low  water.  The  dredging  was  to  be  9  feet  deep  and  400 
feet  wide. 

The  estimated  cost  was: 

Dredging $17,850 

Jetties 318,760 

Total 336,610 

Before  work  on  the  jetties  was  begun  the  plan  of  construction  was 
modified  to  one  for  building  them  of  riprap  stone,  triangular  cross- 
sections  rising  to  a  level  of  highest  water,  t.  e.,  about  5  feet  above  mean 
low  water,  this  plan  being  much  more  economical  than  the  previous 
one. 

The  jetties  were  begun  in  1873,  and  two  of  them  were  completed  in 
1881.  The  third  has  not  been  built  and  may  not  be  needed;  the  west 
jetty  has  since  been  extended,  and  both  have  been  repaired  and 
strengthened. 

In  1880  a  project  was  adopted  for  permanent  works  of  improvement 
at  six  of  the  worst  bars  (see  Annual  Eeport  of  the  Chief  of  Engineers 
for  1880,  Part  I,  p.  396  et  seg).  This  project  provided  for  riprap  wing 
dams,  mattresses,  shore  protection,  and  rectification  of  the  banks  at 
the  following  places,  viz: 


Locality. 


Araoiint. 


Hartford  Bar 

Clay  Banks  Bar 

Pratts  Ferry,  or  Xaubiic  Bar 
Press  Barn  liar 


$33,464 
69, 116 
64,735 
41, 140 


Locality. 


Glaatonbury  Bar 
Dividend  Bar 

Total 


Araonnt. 


$114,922 
7,110 


330, 4S7 


with  dredging  to  make  and  maintain  a  permanent  channel.  The  pro- 
ject did  not  provide  for  extension  and  repair  of  the  Saybrook  jetties, 
nor  did  the  estimates  include  any  amount  for  annual  dredging  to  main- 
tain channels,  nor  for  dredging  between  the  jetties  at  Saybrook,  nor 
for  any  work  whatever  at  Pistol  Point,  Mouse  Island,  Haddam  Island, 
and  Calves  Island  Bars,  where  dredging  has  since  been  required.  All 
of  these  have  consumed  a  large  part  of  the  appropriations  made  since. 
Under  this  project,  extended  as  above,  up  to  the  fall  of  1887,  a  train- 
ing wall  of  riprap  3,689  feet  long  had  been  built  at  Hartford  Bar  (in- 
stead of  the  proposed  wing  dam),  and  a  riprap  wing  dam  5,300  feet 
long  had  been  built  at  Glastonbury  Bar,  both  to  a  height  of  3  feet  above 
low  water;  part  of  the  Hartford  training  wall  w^as  subsequently  built 
to  4  feet  above  low  water ;  the  west  jetty  at  Saybrook  had  been  extended 
to  the  16  foot  curve,  the  east  jetty  to  the  12-foot  curve,  and  a  channel 
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of  130  feet  wide  and  12  feet  deep  had  been  dredged  between  them,  be 
sides  maintaining  the  required  depths  in  this  part  of  the  river  by- 
annual  dredging,  at  a  cost  of  from  $5,()0()  to  $10,000  each  year. 

In  1887  it  had  become  evident  that  the  proposed  plan  ot  permanent 
improvement  would  not  materially  reduce  the  amount  of  dredging 
annually  required,  and  that  no  effectual  substitute  could  be  recom- 
mended which  would  not  be  very  expensive;  and  in  December,  1887,  a 
new  project  was  adopted,  under  which  future  operations  were  to  be  con- 
fined to  completing  the  jetties  at  the  moutli  of  the  river  to  a  height  of 
6  feet  above  high  water,  with  a  top  width  of  6  feet,  widening  the  chan- 
nel between  the  jetties  to  400  feet,  with  a  depth  of  12  feet  at  mean  low 
water,  and  annual  dredging  to  maintain  the  channel  from  Hartford  to 
Long  Island  Bound,  at  an  estimated  cost  as  follows : 

For  completing  jetties $60,000 

For  dredging  between  jetties 20,000 

Total 80,000 

For  average  annual  maintenance  of  channel  from  Hartford  to  Long  Island 
Sound 10, 000 

The  reasons  for  this  change  of  project  are  fully  given  in  a  letter 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1888,  Part 
I,  pp.  630-538. 

In  1889  a  modification  of  this  project  was  adopted  which  provides 
for  raising  the  dike  at  Hartford  to  a  height  of  15  feet  above  low  wat<>r, 
at  an  estimated  cost  of  $50,000,  making  the  total  estimate  for  comple- 
tion at  that  time  $130,000.  The  reasons  for  this  modification  are  given 
in  detail  in  letters  to  the  Chief  of  Engineers  of  October  14  and  October 
24, 1889,  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1890,  Part  I,  pp.  614,  615. 

Since  the  modification  of  the  project  for  dredging,  approved  by  the 
Chief  of  Engineers  December  22, 1887, 254,839  cubic  yards  of  material 
have  been  ^•edged  up  to  July  1,  1892,  from  the  several  bars  of  the 
river,  practically  all  in  pursuance  of  that  part  of  the  project  relating 
to  annual  maintenance  of  channel  from  Hartford  to  Long  Ishind  Bound. 
The  amount  expended  on  this  work  during  this  time  was  about  $31 ,000. 

Up  to  July  1, 1892,  nothing  had  been  done  towards  raising  the  dike 
at  Hartford,  the  available  funds  at  no  time  having  been  in  excess  of 
what  was  required  for  annual  maintenance  of  channels. 

Obhe  river  and  harbor  act  approved  September  19,  1890,  provided  for 
examination  of  the  Connecticut  Eiver  from  Long  Island  Sound  to  Hart- 
ford, and  below  Hartford,  Conn.  The  report  upon  the  examination 
dated  December  4, 1890  (printed  as  House  Ex.  Doc.  No.  86,  Fifty-first 
Congress,  second  session ;  and  also  in  the  Annual  lieport  of  the  Chief 
of  Engineers,  for  1891,  p.  836,  et  seq.),  mentioned  the  further  improve- 
ments desired,  and  stated  that  all  which  appeared  worthy  to  be  under- 
taken by  the  United  States  could  properly  be  done  within  the  api)rovcd 
project  and  estimates  for  annual  maintenance  of  channels. 

OPEBATIONS  DURINO  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

Under  the  appropriation  of  $20,000  made  for  improving  this  river  by 
the  act  of  Congress  approved  July  13,  1892,  dredging  has  been  done 
under  open  market  transaction  with  C.  C.  Goodrich,  at  the  rate  of  12 
cents  per  cubic  yard,  approved  by  the  Chief  of  Engineers,  July  18, 1892. 
Work  was  begun  July  23, 1892^,  suspended  for  tlie  winter  on  October 
28^  1892,  lesumed  June  6, 1893,  and  is  still  in  progress. 
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FoUowiBg  is  a  statement  of  amoants  dredged  from  the  several  bars 
under  this  arrangement  during  the  ii^al  year  ending  June  30, 1893: 


Localitiet. 


Press  Barn  Bar 

Clay  Banks  Bar 

Sears  Shoal 

NaaboeBar 

Glastonbnry  Bar 

HartfbrdBar 

Chester  Book  Bar 

BevilaKeefBar 

Glastonhory  Bar 

HartfbrdBar 

day  Banks  Bar 


July  SB- Aug.  S,  U02 
Aug.  S>Anff.-S,  1802. 

Ang.  8-U.  IBOS 

Oot.4,18n: 

Oet.S,18ra 

Ooi.e.i3,ifln.. 

OetlS^lBOS 

Oct  18-18. 1808 

Jane  6-8, 1808 

JnnelO-k.1808 


Cabio 
yazda. 


7,818 
S,880 
8.888 


8,  SI 
1,484 
i»088 
S,OM 
18.115 
48M 


The  above  dredging  was  done  to  a  depth  of  9  feet  at  extreme  low 
water,  and  the  channels  were  made  generally  40  to  60  feet  wide^  onW 
suflBdent  for  the  immediate  needs  of  navigation.  The  work  was  mL 
under  that  part  of  the  project  providing  for  annual  maintenauoe  of  the 
channel. 

Present  condition  of  improvement,-^The  condition  of  the  bars  for  tibe 
first  20  miles  below  Harnord  was  fbund  to  be  about  as  usual  when  the 
spring  freshets  began  to  subside,  the  available  depths  when  reduced  to 
low  water  being  firom  about  6  to  9  feet;  the  required  depth  has  been 
made  on  these  bars  as  soon  as  possible  after  the  fbeshets  passed,  and 
work  is  still  in  progress. 

PBOPOSSD  OFEBATIONS. 

Future  appropriations  will  be  applied  first  to  annual  dredging  to 
maintain  a  channel  of  9}  iSBct  depth  at  low  water,  and  when  siSOcient 
ftinds  are  available,  to  completing  the  dike  at  Hartford,  enlarging  the 
Saybrook  jetties  and  dredging  between  them.  Since  the  plan  at  rat- 
ing annual  dredging  as  of  first  importance  has  been  adopted,  tiie  nav- 
igable condition  of  the  river  has  been  much  betier  maintained  than 
ever  before.  To  do  this  work  promptly  and  effectively,  it  is  necessary 
that  about  $10,000  should  be  available  for  each  year,  to  be  expended 
as  soon  as  practicable  after  the  spring  fireshets  subside. 

Enlarging  the  Hartford  Dike  is  important  as  a  means  of  reducing 
the  amount  of  dredging  annually  required  at  Hartford  Bar;  and  the 
widening  of  the  channel  at  Saybrook  and  enlarging  of  the  jetties 
there  are  designed  to  afford  an  easier  and  safer  entrance  to  the  mouth 
of  the  river. 

Appropriations  for  improving  the  Connecticut  Siver  below  Hartford 
have  been  as  follows: 


Application. 


Dredging  at  Saybrook  Bar 

Drediioff  at  Saybrook  Bar  (the  unexpended  balance  of  1836  was  reappro- 

BiUanoe  aue  contraotor  under  previons  appropriation 

Survey 

i>red^ng  at  Pratt  Ferry,  Pistol  Point,  House  Island ;  pilhig  at  Hartford. . . . 
Dredging^at  Hartford.  Clay  Banks,  Pier  I,  Pier  J,  Pratt  Ferry,  Glastonbnry. 

Pistol  Point,  and  Chester  Rock 

Dredging  at  Pratt  Ferry,  Pistol  Point,  and  Saybrook  Jetty 

Dred^g  at  Hartford,  Pratt  Ferry,  Glastonbnry,  Saybrook  Jetty 

Dredging  at  Hartford,  Pratt  Ferry,  Saybrook,  Saybrook  jetties 

Dredging  at  Hartford,  Pratt  Ferry,  Glastonbury,  Saybrook  jetties 

Dredging  at  Hartford,  Pratt  Ferry,  Glastonbury,  Saybrook  Jetties,  Salmon 

Biyer  dredging ., 

Compensation  for  preyious  diedging ,,.. 

Saybrook  Jetties,  survey  from  Hartford  to  Bocky  Hill \ •«.. 


July  4,1886 


8,1839 
1,1843 
2,1867 
July  11, 18f0 

ICar.  8,1871 
June  10, 1878 
liar.  8,1878 
June  28, 1874 
Kar.   8,1878 

Aug.  14, 1876 

1878 

JimaUiim 


$38,000.00 


8.471.57 

8,905.22 

20,000.00 

3$,O00lOO 
4O,000lOO 
20,000.00 
20,000.00 
20,000.00 

20,000.00 
4,208.00 
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Application. 


Bredfring  at  Hertford,  Press  Bam,  Glastonborv 

Dredging  at  Hartford,  Glastonbory,  Say  brook  Jetties 

Dredffing  at  Bartford,  Pratts  Ferry,  Glastonbury,  Glastonbury  Wing  Dam, 
Saybrook  jetties 

Dredging  at  Hartford.  Clav  Banks,  Pratts  Ferry,  Press  Bam,  Glastonbury, 
Di^dend.  Pistol  Point  and  Salmon  River,  Hartford  Dike 

Dredging  at  Hartford.  Clay  Banks,  Pratts  Ferrv,  Press  Barn,  Glastonbury, 
Dividend,  Pistol  Point.  Mouse  Island,  and  between  Saybrook  jetties ;  ex- 
tending west  jetty  at  Saybrook 

Dredgine  at  Hutford,  Clay  Banks,  Naubuc,  Press  Bam,  Glastonbury,  Divi- 
dend, Pistol  Point,  and  Haddam  Island ;  repairs  of  Hartford  Duce  and 
Saybrook  jettiea 


Compensation  for  previous  dredging. 

Annnu  dredging  at  Hartford,  Clay  Banks,  Press  Bam,  Glastonbury,  Divi- 
dend, Brockways 

Aniinal  dredging  at  Hartford,  Clav  Banks,  Press  Bam,  Glastonbury,  Divi- 
dend, Pistol  Point,  Mouse  Islana,  Haddam  Island 

Annual  dredging  upon  several  bars  below  Hartford;  in  progress 


Total 


Date. 


Mar.    3.1879 
June  14, 1880 

Mar.    3,1881 

Aug.  2,1882 

July    5,1884 


Aug.  5, 188G 
Mar.    3,1885 

Aug.  12, 1888 

Sept.  19, 1890 
July  13, 1892 


Amount. 


$10, 000. 00 
10, 000. 00 

30, 000. 00 

45, 000. 00 

35, 000. 00 


26,250.00 
4, 745. 43 

10, 000. 00 

12,500.00 
20, 000. 00 


440, 165. 22 


The  Connecticut  Eiver  is  in  the  collection  district  of  Hartford.  By  course  of 
river  the  distance  from  Holyoke,  Mass.^  to  Hartford,  Conn./ is  about  34  miles,  and 
from  Hartford  to  Long  Islana  Sound  about  50  miles. 

There  is  a  light- house  on  Saybrook  Point,  on  west  shore  of  the  river,  at  its  mouth, 
and  another  at  the  end  of  the  west  jetty,  besides  which  there  are  three  small  beacon 
lichts  in  the  lower  part  of  the  river,  which  are  maintained  by  the  United  States. 

Fort  Trumbull,  New  London  Harbor,  Connecticut,  about  16  miles  east  of  Saybrook 
Point,  is  the  nearest  work  of  defense. 

Mtmey  statement 

July  1, 1892,  balance  unexpended $386.06 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

20, 386. 06 
Jane  30, 1893,  amount  expended  during  fiscal  year 3, 646. 03 

July  1, 1893,  balance  unexpended 16, 740. 03 

July  1, 1893,  outstanding  liabilities $2,284.89 

July  1,1893,  amount  covered  by  uncompleted  contracts 12, 903. 12 

15,188.01 

July  1, 1893,  balance  available 1,552.02 

{Amonnt  (estimated)  required  for  completion  of  existing  project 110, 000. 00 
Amount  that  can  be  prontabl:^  expended  in  fiscal  year  endiug  J  une  30, 1895    90, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1^  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMHBBCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1802. 

Beceipts  and  shipments  by  water. 


Articlee. 


Coal 

Slone  Xmaloly  fimn  Portland) 
lCtooelJaiieoiis..i 

X«ltl 

WKQ  8S 68 


850,000 
300,000 
300,000 


950,000 


Estimated 
value. 


$1,140,000 

1,200,000 

50,000,000 


52,340,000 
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Vessels  employed  in  this  traffic. 
[Draft  7  to  12  feet.] 


Vessels. 


Owned  in  district: 

Steamers 

Sail  vessels % 

Barges 

l^ot  owned  in  district:. 

Vessels  of  all  kinds 

Total 


Tonnage. 


3,  MO 
5,000 
8,000 

IS,  500 

32,  COO 


The  total  amount  of  freight  carried  on  this  river  in  1892  is  estimated,  as  above,  at 
950,000  tons,  bein^  55,000  tons  less  than  in  189 L.  The  decrease  is  altogether  in  the 
item  of  stone,  which  was  less  than  during  any  recent  year  previons. 

No  new  lines  of  transportation  have  been  established  since  July  1, 1892. 


D  4. 

IMPROVEMENT  OF  HARBOR  OF   REFUGE    AT   DUCK   ISLAND  HARBOR, 

CONNECTICUT. 

Duck  Island  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Soand, 
between  headlands  known  as  Menunketesuck  and  Kelseys  Points,  re- 
spectively on  the  east  and  west  sides  of  the  harbor.  It  is  about  7 
miles  west  of  the  mouth  of  the  Connecticut  Eiver,  and  midway  between 
the  harbors  of  New  Haven  and  !N^ew  London.  In  this  distance  of  46 
miles  there  is  no  secure  harbor  of  sufficient  size  and  depth  to  shelter 
any  considerable  part  of  the  general  commerce  of  the  Sound.  Duck 
Island  Harbor  has  a  large  anchorage  area,  with  depths  of  16  feet  or 
more  at  low  tide  and  with  good  holding  bottom.  It  is  sheltered  from 
the  north  by  the  mainland,  partly  sheltered  from  the  east  by  Menun- 
ketesuck Point,  and  slightly  sheltered  from  the  south  by  Duck  Island, 
an  island  about  900  fe^t  long  (north  and  south)  by  300  feet  wide,  situ- 
ated in  the  mouth  of  the  harbor,  rather  more  than  half  a  mile  west- 
southwest  from  Menunketesuck  Point. 


PROJECT  FOR   IMPROVEMENT. 

Under  act  of  Congress  of  August  2, 1882,  a  preliminary  examination 
of  this  harbor  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engi- 
neers, the  report  upon  which  was  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1884,  Part  I,  p.  684,  and  in  Senate  Ex.  Doc. 
No.  50,  Forty-eighth  Congress,  first  session.  This  report  outline<l  two 
plans  for  improving  the  security  of  the  harbor,  and  suggested  that  the 
adoption  of  a  project  be  deferred  for  further  consideration. 

The  act  of  Congress  approved  August  5,  1886,  provided  for  a ''  resur- 
vey  of  Duck  Island  Harbor  on  Long  Island  Sound,  including  plans, 
specifications,  and  estimates  of  cost  for  making  the  same  a  harbor  of 
refuge."  A  preliminary  examination,  together  with  the  recent  Coast 
Survey  charts,  afforded  all  the  information  necessary  without  a  detailed 
survey.  In  the  report  on  this  examination  dated  November  12, 1886, 
and  printed  (with  map)  in  the  Annual  Report  of  the  Chief  of  Engineers 
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for  1887,  Part  I,  p.  641,  the  required  plans,  etc.,  were  presented.  They 
contemplated  the  construction  of  three  rii)rap  breakwaters,  one  ex- 
tending westerly  from  Duck  Island,  one  northeasterly  from  tire  island 
toward  Menunketesuck  Point  and  the  thinl  southwesterly  from  Me- 
nunketesuck  Point.  These  Avould  shelter  an  area  of  about  115  acres,  with 
l(i  feet  depth  or  more  at  low  tide  in  case  of  southeast  storms  with  a 
larger  area  for  storms  from  any  other  quarter.  The  harbor  would  have 
a  broad  western  entrance  with  17  feet  depth  and  an  eastern  entrance 
between  the  breakwaters  over  25  feet  deep  and  about  750  feet  wide. 
The  breakwaters  proposed  were  to  be  of  riprap,  10  feet  wide  at  top, 
which  was  to  be  10  feet  above  low  wat^r  level  (about  0  feet  above  high 
water),  with  inside  slopes  of  1  upon  1,  and  outside  sloi)es  of  2  upon  3. 
The  estimated  cost  of  riprap  stone  was  as  follows: 

Breakwater  westerly  from  Duck  Island,  3,000  feet  long tons . .  181, 000 

Breakwater  northeasterly  from  Duck  Island,  1,750  feet  long do. . .     79, 000 

Breakwater  southwesterly  from  Menunketesuck  Point,  1,130  feet  long.  do. . .     41, 000 

Total,  301,000  tons  of  stone,  at  $1.40  per  ton $421,400 

Contingencies,  10  per  cent 42,140 

'  463, 540 

The  beginning  of  work  under  this  project  was  approved  by  the  Se(*- 
retary  of  War  September  27, 1890,  after  the  first  appropriation  for  this 
harbor  had  been  made,  and  up  to  July  1,  1892,  23,402  tons  of  riprap 
sandstone  had  been  delivered  and  placed  in  the  breakwater,  building 
946  linear  feet  of  the  work  to  a  height  of  7 J  feet  above  mean  low  water, 
with  a  top  width  of  5  feet.  The  diminished  cross-section  was  adopted 
as  a  temporary  expedient  to  secure  a  larger  sheltered  area  at  once;  the 
work  will  require  enlarging  to  make  it  permanent. 

OPERATIONS  DUBINa  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

By  act  of  Congress  approved  July  13,  1892,  $35,000  were  appro- 
priated for  continuing  this  improvement,  and  after  the  usual  advertise- 
ment, proposals  for  extending  the  breakwater  were  received,  and  under 
date  of  October  13, 1892,  a  contract  was  entered  into  witli  S.  and  E.  S. 
Belden,  of  Hartford,  Conn.,  to  deliver  and  place  about  34,000  tons  of 
riprap  at  the  rate  of  $0.89  per  tpn.  Work  under  this  contract  was 
begun  April  5, 1893,  and  up  to  the  close  of  the  liscal  year,  8,087  tons  of 
stone  had  been  delivered  and  placed,  extending  the  breakwater  by 
about  294  linear  feet.  Work  is  still  in  progress;  the  contract  expires 
December  31, 1893. 

PBESBNT  CONDITION  OF  IMPROVEMENT. 

The  present  length  of  the  breakwater  is  1,240  feet;  its  height  is  7^ 
feet  above  mean  low  water,  with  top  width  of  5  feet  and  side  slopes  of 
1  upon  1;  it  contains  31,549  tons  of  riprap.  The  depth  at  the  end  of 
the  breakwater  is  16^  feet  at  low  tide.  In  connection  Avith  the  island 
itself  it  affords  shelter  from  southeasterly  storms  for  an  area  of  about 
25  acres  with  15  feet  (or  over)  low-water  depth.  The  length  of  the  work 
is  hardly  snffieiSnt  as  yet  to  afford  valuable  shelter  from  southwesterly 
Btonns* 

The  condition  of  the  work  is  generally  good.  In  a  few  places,  the 
pan  first  built  has  settled  slightly. 
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PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force,  the  breakwater  will  be  extended 
westardly  about  750  feet  farther;  a  few  slight  repairs  will  be  made  to 
the  older  part  of  the  work. 

Future  appropriations  will  be  applied  to  extending  and  enlarging 
the  westerly  breakwater,  and  to  building  the  other  breakwaters,  as 
provided  in  the  approved  project  for  this  work. 

Appropriations  for  harbor  of  refuge  at  Duck  Island  Harbor,  Connec- 
ticut, have  been  made  as  follows : 


Applioatioxi. 


Westerly  breakwater  (M6  feet) 

Westerly  breakwater  (partly  expended) 


Total 


Date. 


Sept.  19, 1890 
July  18. 1892 


Amoani. 


$25,000 
35,000 


60,000 


Duck  Island  Harbor  is  in  the  conection  district  of  Hartford. 

The  nearest  light-honse  is  at  Say  brook  Point,  at  the  mouth  of  the  Connecticut 
River,  about  8  miles  eastward.  There  is  a  light  vessel  on  Long  Sand  Shoal,  about  5 
miles  to  the  southeast. 

Fort  Trumbully  New  Londoxt  Harbor,  21  miles  east,  is  the  nearest  work  of  defense. 

Money  statement 

July  1, 1892, balance  unexpended ^ $1,315.10 

Amount  appropriated  by  act  approved  July  13, 1892 35, 000. 00 

36, 315. 10 
June  30, 1893,  amount  expended  during  fiscal  year 3, 449. 92 

July  1, 1893,  balance  unexpended 82, 865. 18 

July  1, 1893,  outstanding  liabilities $5,252^39 

July  1, 1893,  amount  covered  by  uncompleted  contracts 23, 062. 57 

28,314.96 

July  1, 1893,  balance  available 4,550.22 

{Amount  (estimated)  required  for  completion  of  existing  project 403, 540. 00 
Amount  til  at  can  be  profitably  expended  in  fiscal  yeareuding  Jime30,1895  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  constructing  a  breakwater  at  Duck  Island  Harbor ^  Vonnectieutf 
opened  at  Engineer  Office,  U,  S.  Army,  New  York  City,  September  86,  1893, 


No. 

of 

bid. 


1 

*2 
3 

4 


Kome  and  address  of  bidder. 


Jolin  A.  Bouker,  Now  York  City . . . 
S.  Si  E.  S.  Belden,  Hartford,  Conn. . . 
James  V.  Luce,  East  Lyme,  Conn . . . 
Brown  &  Fleming,  New  York  City 


Kat«  per 
ton. 


$L57 

.89 

1.13 

L19 


Amount  of 

bid  (30,000 

tons). 


$47,100 
26,700 
33,000 
35,700 


Remarks. 


Lowest  bid. 


*  Entered  into  contract  October  13,1892;  in  pro|j^re«8. 
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COMMERCIAL  STATISTICS    FOR  THE  CALENDAR  YEAR  1892. 

No  record  of  tlie  number  of  vessels  passiug  tliis  harbor  of  refuge  bas  ever  been 
kept. 

For  general  pnrposes  it  may  be  estimated  as  about  two-tbirds  the  number  i);is8ing 
New  Haven  Break water^  which  was  reported  as  137,882  in  1891.  The  value  of  this 
commerce  can  not  be  ascertained. 

The  following  extracts  from  letters  received  indicate  that  the  harbor  is  used  to 
some  extent  in  its  present  unfinished  state : 

Mr,  E.  8,  BeldeUy  Hartford^  Conn. — I  would  say  that  our  barges  with  tugs  have 
many  times  stopped  there  when  bound  west  loaded  to  get  shelter  from  storm. 

Mr.  W.  I,  Lewis,  Grove  Beachy  Conn. — The  little  stretch  of  breakwater  is  not  yet 
long  enough  to  give  protection  to  any  large  tows  of  barges,  though  a  nuuiber  of 
sinsHl  tows  nave  sought  shelter.  November  27, 1892, 1  saw  four  three-masted  schooners 
and  one  sloop  come  into  the  harbor  and  anchor  for  safety,  and  but  a  few  days  before 
I  saw  a  tug  with  four  barges  come  in. 

Mr.  E.  H.  JoneSf  Grove  Beachy  Conn. — There  is  hardly  a  day  when  it  is  not  used 
when  the  weather  is  such  that  vessels  seek  shelter.  The  largest  number  I  have 
known  to  seek  refuge  at  one  time  is  seven. 


D5- 

DfPROVEMENT  OF  CLINTON  HARBOR,  CONNECTICUT. 

Clinton  Harbor  is  on  the  north  shore  of  Lon^i:  Island  Sound,  about  10 
miles  west  of  the  mouth  of  the  Connecticut  Eiver.  It  consists  of  an 
open,  shallow  bay,  and  of  the  mouth  of  the  Hammonasset  Eiver,  a 
small  stream  which  flows  easterly  in  front  of  the  town  wharves,  and 
empties  into  the  bay.  For  three-quarters  of  a  mile  above  its  mouth  the 
river  is  separated  from  the  bay  by  a  narrow  strip  of  sand  and  marsh. 
About  1840  a  breach  was  made  through  this  strip  half  a  mile  above  the 
mouth  of  the  river,  which  diverted  a  considerable  part  of  the  tidal  flow, 
and  since  then  two  shoals  have  formed,  one  just  inside  the  river's 
mouth  with  4.5  feet  depth  of  water,  and  one  out  in  the  bay  shortly  be- 
fore reaching  the  deep  water  of  the  Sound,  with  a  depth  of  4  feet.  It  is 
said  that  formerly  there  were  depths  of  from  8  to  12  feet  on  both  these 
bars,  and  that  shoaling  occurred  soon  after  the  breach  was  made. 

PROJECT  FOB  IMPROVEMENT. 

By  act  approved  March  3, 1881,  Congress  authorized  a  survey  of  the 
harbor,  which  was  made  the  same  year.  In  his  report  on  the  survey, 
dated  January  17, 1882,  and  printed  in  the  Annual  Eeport  of  the  Chief 
of  Engineers  for  1882,  Part  I,  p.  630,  Col.  Barlow,  Corps  of  Engineers, 
submitted  a  project  for  restoring  the  original  condition  of  the  channel 
by  closing  the  breach  and  by  subsequently  (should  the  increased  tidal 
current  not  produce  the  deepening  desired)  dredging  through  the 
shoals  to  make  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low 
water.  The  cost  of  a  dike  to  close  the  breach  was  estimated  at  $3,000, 
and  the  cost  of  the  whole  project,  including  the  dredging,  at  $10,000. 
This  project  was  adopted  in  1882,  after  the  first  appropriation  for  the 
improvement  had  been  made. 

tip  to  July  1,  1892,  the  dike  had  been  built  and  repaired,  but  no 
dredging  had  yet  been  done;  the  depth  of  the  channel  had  not  materi- 
ally changed  since  the  survey.  In  1893  the  project  was  modified  to 
make  the  width  sought  75  feet  and  the  total  cost  $8,500. 
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OPERATIONS  DURINa  THE  FISCAL  YEAR  ENDING  JUNE  30,   1893. 

By  act  of  Congress  approved  July  13, 1892,  $2,000  were  appropriated 
for  continuing:  the  improvement.  Advertisement  was  made  for  propo- 
sals for  dredging  to  deepen  the  channel,  under  which  but  one  bid  was 
received  for  32 J  cents  per  cubic  yard.  By  authority  of  the  Chief  of 
Engineers,  this  was  rejected  as  being  too  high,  and  the  work  was  re- 
advertised  by  circular  letter;  the  lowest  bid  received  was  that  of  the 
Hartford  Dredging  Company,  at  the  rate  of  28J  cents  per  cubic  yard, 
and  it  was  accepted. 

Work  was  begun  March  25  and  completed  May  10,  1893, 10,500  cubic 
yards  of  sand  and  mud  being  dredged,  makhig  a  channel  6  feet  deep 
at  mean  low  water  and  85  feet  wide  over  the  shoal  first  below  the  Clin- 
ton Wharves,  and  a  channel  of  the  same  depth  and  75  feet  wide  over  the 
bar  in  the  outer  harbor. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  channel  now  has  a  depth  of  6  feet  or  more  at  mean  low  water 
with  least  width  of  75  feet,  up  to  the  wharves. 

The  dike  is  in  good  condition.  It  will  probably  need  slight  repairs 
within  a  few  years,  but  none  are  necessary  now. 

PROPOSED  OPERATIONS. 

The  dike  is  completed  as  designed,  and  the  dredged  channel,  now  75 
feet  wide,  as  provided  for  in  the  modified  project  of  1893^  is  sufiQeient 
for  the  iHtnimereial  needs  of  the  harbor;  the  project  is  completed. 
Slight  it^miii*8  to  the  dike  and  deepening  of  the  dredged  channel  may 
IHK^'^ibt^'  Ih>  required  firom  time  to  time  to  maintain  the  work. 

No  appix^priation  is  required  for  the  ensuing  fiscal  year. 

Appn>priations  for  improving  Clinton  Harbor,  Connecticut,  have 
luvn  made  as  follows: 


Applivattou. 


Date. 


I 


lV»»Hhn»  I  •no!  «UV«i»         ,.    .   Aug.    2.1882 

Inojvuih  of  ♦liWo  ;u»«l  »ln^.l..i»'C    I  >»ei»t.  19, 1890 

U»»U»"  U      • J  Illy  13, 1892 


l.«lAl 


Amount. 


2,  M>0 


8,5t0 


Clinton  HarlKir  i«  in  tlio-  rollortion  lUstriot  of  Hartford.  The  nearest  light-house 
i.**  on  FanlUnirr  IhIiumI,  h  uiUvh  nonthwvM,  Fort  Hale,  New  Haveu  Harbor,  22  miles 
west,  is  tliij  l\^*ul^^'Hi  work  of  defense. 

Money  statement. 

.1  Illy  1 ,  1802,  balance  nnexi)ended $1, 582. 75 

Auioiinf  a|)i>ro|)naled  by  act  approved  .Inly  13,  1892 2,000.00 

3,582.75 
June  ao,  180:{,  nmoiint  expended  during  fiseal  year 3,338,1*7 

July  1,  1893,  balaneo  unexpended 243.78 
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Ahftvaci  of  pi'oposaJa  for  dredging  in  Clinton  Harbor y  Connecticuty  opened  at  Engineer 

Office,  U,  S.  Army,  New  York  Cityy  February  £8,  1S93. 


Xo.of 
pro- 

pOHAl. 


Name  and  addrcsB  of  bidder. 


The  Hartford  Dredging  Co.,  Hartlord,  Conn.. 


Rate 

per  cubic 

yard. 


Amount  of 
bid  (15,000 
cnbio  yards 
approxi- 
mate). 


Kemarks. 


$0. 32|  i    $4. 875. 00  !  The  only  bid  received. 


*  Rejected  as  lieing  too  high. 


COMMKRCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR   1892. 

Arrivals  and  departures  of  vessels 25 

Shipments : 

Wood,  lumber,  hay,  etc tons . .  3, 006 

Receipts : 

Coal do...  1,200 

Oysters,  7,000  bushels  (equals  about) do. . .  450 

Draft  of  vessels  using  the  harbor feet . .  4A  to  7 

Tonnage  of  vessels  using  the  harbor tons . .  30  to  150 

The  above  statement  shows  a  decrease  of  frei<^ht  since  1891  of  65  tons ;  ns  the  fig- 
ures given  are  partly  estimated,  the  amounts  may  bo  considered  practically  the 
same. 

No  new  lines  of  transportation  have  been  established  since  July  1^  1892. 


D  6. 

IMPROVEMENT  OF  NEW  UAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Sound, 
extending  aboat  4  miles  inland  and  from  1  to  2  iniles  wide.  The  Mill 
and  Qninnipiac  rivers  empty  into  the  head  of  the  harbor;  they  are 
streams  of  no  commercial  importance,  except  for  tidal  navigation  at  or 
near  their  mouths. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mud  and 
sand  flats  on  either  side.  When  the  Government  began  work  in  this 
harbor  in  1867,  the  available  low-water  depth  from  the  city  wharves  to 
Cranes  Bar,  about  one- third  way  down  the  harbor  was  9  feet;  thence  to 
Fort  Hal^,  which  is  about  half  way  down,  it  was  16  feet  or  over.  A 
short  distance  below  Fort  Hale  was  a  bar  of  very  soft  mud,  extending 
across  the  harbor  with  13  feet  available  depth  at  mean  low  water. 

The  entrance  to  the  harbor  was  partially  obstructed  by  several  sunken 
rocks. 


PROJECTS  FOR  IMPROVEMENT. 

Several  plans  for  removal  of  certain  of  the  rocks  at  the  harbor  en- 
trance iiave  been  proposed  and  undertaken,  but  not  completed.  The 
removal  of  the  harbor  light-house  to  Southwest  Ledge  and  the  comple- 
tion of  the  proposed  system  of  breakwaters  will  obviate  the  necessity 
of  fiirtber  work  upon  these  rocks. 

The  work  of  deepening  the  channel  in  this  harbor  has,  for  th^  \si<c»%\> 
part,  been  done  in  accordance  with  plans  x>resented\n.aTv\iw?k\.o^  %^^\^va\ 
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1875,  with  favorable  indorsement  of  the  Chief  of  En  gineers.  The  latter 
plan  was  carried  out  under  the  appropriation  of  $10,000  made  March  3, 
1875,  with  a  balance  of  about  $6,000  from  previous  appropriations,  and 
the  13-foot  channel  was  made  415  feet  wide  above  Long  Wharf,  the 
price  of  work  being  much  lower  than  had  been  estimated. 
Nothing  was  appropriated  for  this  harbor  in  1876  and  1877. 
In  the  Annual  Report  for  1877  Col.  Barlow  refers  to  the  estimates 
submitted  in  his  letter  of  January  25, 1875,  and  recommends  that  the 
t^hannel  below  Long  Wharf  be  made  400  feet  wide  and  16  feet  deep, 
,ts  then  dimensions  (200  feet  wide  and  13  feet  deep)  not  affording  "  suffi- 
^cient  space  for  convenient  navigation.^'  The  estimated  cost  was 
$40,000. 

In  1878,  under  the  appropriation  of  $25,000  made  June  14, 1878,  the 
channel  was  dredged  to  the  length  and  depth  proposed,  with  width  of 
300  feet. 

In  a  letter  of  February  4, 1879,  transmitting  map  of  harbor  examina- 
tion made  in  December,  1878  (letter  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1879,  Part  I,  p.  336),  Col.  Bariow  recom- 
mends  deepening  the  channel  above  Long  Wharf  and  widening  the 
channel  below  to  secure  400  feet  width,  with  16  feet  depth  from  the 
steamboat  wharf  down  to  Fort  Hale;  also  dredging  a  channel  500  feet 
wide  and  16  feet  deep  through  Fort  Hale  Bar.  The  work  above  Fort 
Hale  was  estimated  to  cost  $65,000;  that  below,  $35,000.  The  proposed 
depth  and  slightly  greater  width  above  Fort  Hale  was  obtained  by  Oc- 
tober, 1881,  under  three  successive  appropriations  of  $15,000  each, 
made  in  1879, 1880,  and  1881.  Nothing  had  been  done  on  Fort  Hale 
Bar. 

In  the  Annual  Report  for  1879  a  dike  at  Sandy  Point  (opposite  Fort 
Hale)  was  suggested  as  a  means  od:*  increasing  the  depth  on  Fort  Hale 
Bar,  but  on  account  of  its  expensiveness  was  not  recommended  to  be 
undertaken  until  dredging  had  been  tried  again. 

In  the  Annual  Report  for  1880  (Part  I,  p.  445),  Col.  Barlow  renews 
his  recommendation  for  dredging  a  channel  through  Fort  Hale  Bar  5C0 
feet  wide  and  16  feet  deep. 

In  the  Annual  Report  for  1881  (Part  I,  p.  592),  after  current  observa- 
tions and  borings  had  been  made,  a  dike  from  Sandy  Point  is  recom- 
mende<l,  the  length  to  be  determined  experimentally  as  construction 
progresses,  but  to  be  at  least  4,400  feet,  which  length  was  estimated  to 
coKt  $60,000. 

Under  appropriation  of  $30,000  made  August  2, 1882,  a  plan  for  this 
(like  was  submitted  and  referred  to  the  Board  of  Engineers,  by  whom 
it  was  slightly  modified  and  approved  October  2, 1882. 

The  project,  as  approved,  consisted  of  a  dike  connected  with  Sandy 
Point  by  a  shore  arm  about  2,160  feet  long  and  extending  southward 
as  a  channel  arm  about  3,200  feet,  the  channel  arm  and  part  of  the 
Bhore  arm  to  be  built  of  creosoted  piling  in  double  rows,  filled  in  with 
Btone.  In  1883  the  location  of  the  shore  arm  was  modified  upon  the 
request  of  oyster-growers  in  the  vicinity,  and  in  1886  the  method  of 
construction  was  changed  to  use  riprap  instead  of  creosoted  piling,  the 
latter  being  found  more  expensive  both  to  construct  and  to  keep  in 
repair. 

The  appropriations  of  1882, 1886,  and  nearly  all  of  1888,  were  ex- 
pended upon  the  dike,  building  the  shore  arm,  and  more  than  half  of 
the  channel  arm.  The  appropriation  of  1884  was  expended  in  dredging 
under  a  special  project  for  widening  the  channel  above  Long  Wharf, 
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with  depths  of  8  to  12  feet,  and  for  reraoving  part  of  the  old  piers  and 
abutments  at  Tomlinsons  Bridge,  which  bridge  was  at  that  time  being 
rebailt. 

The  present  project  for  making  a  16-foot  channel  across  the  Fort 
Hale  Bar  includes  the  completion  of  the  dike  and  dredging  a  channel 
400  feet  wide  and  16  feet  deep  through  the  bar.  Revised  estimates  for 
completion,  made  in  1887  (see  Annual  Keport  of  the  Chief  of  Engi- 
neers for  1887,  Part  I,  pp.  599  and  600),  placed  the  cost  of  completion 
at  that  time  at  $46,000  for  the  dike  and  $47,000  for  the  channel;  total, 
$93,000.  This  is  to  be  reduced  by  $45,000  since  appropriated,  making 
the  present  eistimate  for  completion  $48,000. 

Up  to  July  1, 1892,  the  shore  arm  and  2.089  linear  feet  of  the  chan- 
nel arm  of  the  dike  had  been  built.  No  dredging  had  been  done  on 
Fort  Hale  Bar  since  1873,  and  the  available  depth  there  was  about  13 
feet  at  mean  low  water;  above  Fort  Hale  the  channel  had  been  made 
16  feet  deep  at  mean  low  water  and  from  400  to  700  feet  wide. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1893. 

Fifteen  thousand  dollars  were  appropriated  by  act  of  Congress  ap- 
proved July  13,  1892,  for  continuing  this  jimprovement.  After  due 
advertisement,  proposals  for  dredging  were  received,  apd  under  dat«  of 
October  10, 1892,  a  contract  was  entered  into  with  Alonzo  J.  Beards- 
ley  to  dredge  about  110,000  cubic  yards,  at  the  rate  of  12  cents  i>er 
yard.  Dredging  was  begun  November  26, 1892,  and  the  contract  was 
completed  April  18,  1893, 117,908  cubic  yards  of  mud  being  removed 
from  the  channel  ox)posite  and  above  Long  Wharf,  widening  it  by  from 
40  to  120  feet,  and  removing  shoal  spots;  the  depth  was  made  16  feet 
at  mean  low  water. 

PRESENT  CONDITION  OF  IHPBOYEHENT. 

The  available  depth  over  Fort  Hale  Bar  is  about  13  feet  at  mean  low 
water.  Above  the  bar  there  is  a  16-foot  channel  up  to  Tomlinson's 
Bridge,  at  the  head  of  the  harbor,  with  from  400  to  700  feet  width. 

Of  the  Sandy  Point  Dike,  the  shore  arm,  2,140  feet  long  and  2,089 
feet  of  the  channel  arm  (including*  an  ice-breaker  20  feet  long),  have 
been  built;  1,294  feet  of  the  inner  end  of  the  shore  arm  are  of  riprap; 
the  outer  part  of  the  shore  arm,  846  feet  long  and  254  feet  of  the  north 
end  of  the  channel  arm,  are  built  of  two  rows  of  creosoted  piling,  8 
feet  apart  from  out  to  out,  nnd  filled  in  with  stone;  1,815  feet  of  the 
channel  arm  south  of  the  i)ile  work  are  built  of  riprap,  of  which  the 
north  273  feet  are  on  a  log  foundation ;  the  ice- breaker  at  the  north  end 
of  the  channel  arm  is  also  of  heavy  riprap  on  log  foundation.  Parts 
of  the  dike  have  settled  from  1  to  2  feet. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  dredging  the  channel  or  to 
extending  the  dike,  or  to  both.  The  estimated  cost  of  completing  these 
works  is  $48,000,  to  which  should  be  added  an  estimate  of  $5,000,  annu- 
ally required  for  maintaining  the  (channels  and  for  reptdrs  of  dike. 
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Appropriations  for  the  improvement  of  New  Haven  Harbor  have 
been  made  as  follows: 


Application. 


Kerooval  of  Middle  Rook,  not  expended  until  1867 

KemoFal  of  rocks 

Dredging  (13  feet)  above  Fort  Uale 

Dredging  (10  feet)  Fort  Hale  Bar  and  removal  of  rockb. 

Dredging  (16  feet)  Fort  Hale  Bar 

Dredging  (13  feet)  above  Long  Wharf 

Dredging  (16  foet)  Long  Wharf  to  Fort  Hale 

Dredging  (16  feet)  above  LoDg  Wharf 

•    Do 


Dredging  (16  feet)  Long  A¥harf  to  Fort  Hale. . . 

Sandy  Point  Dike 

Dredging  (18, 12,  and  8  feet)  above  Long  Wharf. 

Sandy  Point  Dike 

Do 

Dredging 


%*. 


ToUir 


Ang.  30, 
July  11, 
Mar.  3, 
June  10, 
Mar.  3, 
Mar.  3, 
Juno  18. 
Mar.  3, 
June  14, 
Mar.  3, 
Aug.  2, 
July  r>, 
Aug.  5, 
Aug.  11, 
Sept.  19. 
July  13, 


1852 
1870 
1871 
1872 
1873 
1875 
1878 
1879 
1880 
1881 
1882 
1884 
1886 
1888 
181)0 
1892 


Amount. 


$6,000 
15.000 
40, 000 
35, 000 
25,  000 
10,000 
25,000 
15,000 
15,000 
15.000 
30,000 
10,000 
20,000 
15,000 
15,000 
15,000 


306,000 


New  Haven,  the  port  of  entry  for  the  coHection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harhor,  about  3^  miles  from  Long  Island  Sound. 
There  is  a  light-house  on  Southwest  ledge,  at  the  mouth  of  the  harbor. 
Fort  Hale,  2  miles  below  the  city,  commands  the  channel. 

Money  statement 

July  1,  1892,  balance  unexpended $718. 40 

Amount  approjjriat^d  by  act  approved  July  13, 1892 15, 000. 00 


June  30, 1893,  amount  expended  during  fiscal  year. 


July  1, 1893,  balance  unexpended . 


15,718.40 
15, 447. 82 

270.58 


{Amount  (estimated)  required  for  completion  of  existing  project 48, 000. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  J  une  30, 1895    48, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  proposals  for  dredging  in   the  harbor  of  New   Haven j   Conn.,  opened  by 
Col,  1),  C,  Hot^stoHy  Corps  of  Engineern,  New  York  Ctiy,  September  ^7^  189.2, 


No.  of 

pro- 

poaal. 


Name  and  address  of  bidder. 


Bate 
per  cubic 
yard, 
scow 
measure- 
ment. 


Amount  of 

bid 

(130,000 

cubic 

yards). 


*1 
2 


!     Cents. 


Alonzo  J.  Beardsley,  Bridgeport.  Conn 

Charles  and  U.  K.  l5u  Bois,  New  York  City 


12 
12 


$15,600 
15,600 


*  Entered  into  contract  October  10, 1892;  contract  completed  April  18,  1893;  117,908  cubic  yards 
remoTed. 


COMMERCIAL  STATISTICS   FOR  THE   CALENDAR   YEAR  1892. 


Value  of  imports $450,934.16 

Value  of  exports $995,675.00 

Kevenne  receipts $11.5, 48^1. 85 

Foreign  vessels  entered,  54 ;  cleared,  42 •. 96 

Domestic  vessels  entered,  1,049 ;  rleared,  1 ,050 ^^J^ 
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January  21, 1875,  a  resolution  was  passed  by  the  House  of  Kepresen- 
tatives  asking  "  for  a  report  from  surveys  already  made  in  regard  to 
the  expediency  of  widening  and  deepening  the  main  channel  of  New 
Haven  Harbor,  Connecticut,  to  a  depth  not  exceeding  20  feet,  and  also 
the  expediency  and  estimate  of  expense  of  a  breakwater  between  the 
eastern  shore  of  the  entrance  to  said  harbor  and  Southwest  Ledge  (so 
called),  or  such  part  of  said  distance  as  may  be  found  most  expedient 
or  necessary  for  the  protection  of  said  harbor."  In  reply  to  this  reso- 
lution a  report  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers, 
dated  January  27, 1876,  printed  in  House  Ex.  Doc.  above  mentioned,  and 
also  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1875,  Part  II, 
p.  251,  suggesting  three  locations  for  a  breakwater,  viz: 

1.  That  indicated  in  the  resolution  and  terminating  at  Southwest 
Ledge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adams  Fall  Eock,  about  one-half  mile  north  of  Southwest  Ledge. 

3.  A  line  400  yards  farther  north,  running  nearly  west  from  Five 
Mile  Point. 

Estimates  of  cost,  ranging  from  $248,000  to  $465,330,  were  submitted, 
and  with  the  report  were  also  presented  letters  and  commercial  statis- 
tics bearing  upon  the  subject. 

The  question  of  a  westerly  breakwater  does  not  appear  to  have  been 
considered  at  that  time. 

This  report  is  referred  to  by  Col.  Barlow  in  the  succeeding  Annual 
Eeports  for  1876, 1877,  and  1878,  and  in  the  latter  year  additional  sta- 
tistics were  submitted ;  but  no  action  was  taken  until  1879,  when  an 
appropriation  of  $30,000  was  made  for  the  "construction  of  a  break- 
water at  !N^ew  Haven,  Conn." 

In  August  of  the  same  year  an  examination  of  part  of  the  mouth  of 
the  harbor  was  made  and  a  map  transmitted  to  the  Chief  of  Engineers 
with  several  projects  for  breakwaters,  which  were  referred  to  the  Board 
of  Engineers  for  report. 

The  report  of  the  Board,  dated  November  24, 1879,  and  printed  in 
the  Annual  Eeport  of  the  Chief  of  Engineers ^or  1880,  Part  I,  pp. 
449-452,  recommended  a  breakwater  I'rom  Southwest  Ledge  to  Quixes 
Ledge,  as  contemplated  in  the  resolution  of  the  House  of  Kepresenta- 
tives  of  January  21, 1875,  but  as  the  anchorage  ground  would  still  be 
exposed  to  southwesterly  gales  the  Board  stated  as  its  opinion  that  a 
breakwater  extending  northwest  from^Luddington  Rock  would  be  nec- 
essary. Their  plan  provided  for  two  riprap  breakwaters,  12  feet  wide 
on  top,  rising  6  feet  above  high  water,  with  exterior  slopes  of  1  on  3 
and  interior  slopes  of  2  on  3,  with  estimates  as  follows  : 

EBtimates  for  hreakwater  from  Light- Bouse  Ledge  to  Quixes  Ledge, 

Length  of  conBtraetion yards..  1,100 

Average  height  of  work feet. .  32 

Average  cross  section yards..  299 

Cost  per  cubic  yard $2. 00 

328,900  cubic  yards,  at  $2 $657,800.00 

JEstimates  for  brenkwater  in  vicinity  of  Luddington  Rock. 

Length yards..  1,400 

Average  height. feet..  28 

Cross  section square  yards . .  233^ 

326,667  eubio  yards,  at  $2 $653,334.00 
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This  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Light- 
House  Ledge  (or  Southwest  Ledge)  and  Quixes  Ledge,  and  the  westerly 
one  to  extend  in  a  northwest  and  southeast  direction,  overlying  Lud- 
dington  Eock.  The  report  of  the  Board  was  transmitted  to  the  Secre- 
tary of  War  by  the  Chief  of  Engineers  with  the  suggestion  that  the 
appropriation  ($30,000)  be  applied  toward  the  construction  of  the 
easterly  breakwater,  and  was  approved  by  him  January  31,  1880. 
Before  work  had  been  begun  the  details  of  cross  section  wercf  modified, 
witli  the  approval  of  the  Chief  of  Engineers,  so  that  the  exterior  slope 
should  be  1  on  2  and  the  interior  1  on  1. 

'  The  first  load  of  stone  was  delivered  April  22,  18M,  beginning  the 
east  breakwater  at  the  end  resting  ux>on  Southwest  Ledge.  Under 
subsequent  appropriations  it  was  extended  northeasterly  and  com- 
pleted to  and  across  Quixes  Ledge  on  February  22, 1800. 

The  river  and  harbor  act  of  1888  provided: 

And  the  Chief  of  Engiueerfi  may,  if  deemed  necubsary,  relocate  the  western  break- 
water, and  the  Secretary  of  War  is  authorized,  in  his  dli»oretion,  to  expend  any  por- 
tion of  Haid  sum  in  its  commencement. 

An  examination  in  reference  to  this  matter  was  made  in  the  fiEill  of 
1888  and  the  results  reported  to  the  Chief  of  Engineers  in  a  letter 
dated  January  26, 1889,  and  printed  in  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1889,  Part  I,  p.  679.  In  the  Annual  Beport  for  1889 
(see  Annual  Beport  of  the  Chief  of  Engineers  for  1889,  Part  I,  p.  678) 
was  presented  a  modification  of  the  project  adapted  to  the  presei^^t  and 
l>rospective  requirements  of  commerce  of  Long  Island  Sound.  This 
modification  contemplated  the  relocation  of  the  westerly  breiAwatcr 
by  changing  its  location  about  6,000  feet  to  the  soutii westward  and 
the  construction  of  a  middle  breakwater,  commencing  at  a  point  1,000 
feet  K.  540  E.  from  Luddington  Bock,  and  extending  S.  64^  W.  6,000 
feet,  crossing  the  rock;  and  also  a  breakwater  about  1,200  feet  long, 
to  partly  close  the  space  between  Quixes  Ledg[e  and  the  east  shore. 

The  cross  section  of  these  breakwaters  was  intended  to  be  the  same 
as  the  one  from  Southwest  Ledge  to  Quixes  Ledge,  viz  12  feet  wide  on 
top,  the  top  to  be  6  feet  above  mean  high  water,  with  outer  slope  of  1 
upon  2,  and  inner  slope  of  1  upon  1.  It  was  estimated  that  this  relo- 
cation of  the  western  breakwater,  including  the  intermediate  break- 
water across  Luddington  Koek,  would  increase  the  cost  of  completion 
($041,135  in  1889)  by  about  *750,000,  and  the  construction  of  the  break- 
Avater  at  the  east  shore  would  add  about  $90,000  more. 

By  act  of  Congress  approved  September  19, 1890,  $120,000  was  ap- 
propriated for  "constructing  breakwater  at  Kew  Haven, Conn.,  in  ac- 
cx)rdance  with  the  phnis  submitted  by  the  Chief  of  Engineers,  in 
Eeport  for  1889,  p.  678." 


completion  of  the  project  is  $1,541,134. 

Up  to  July  1,  1892,  the  breakwater  easterly  from  Southwest  I^dge 
liad  been  completed,  and  the  Avesterly  breakwater  across  Luddington 
Rock  had  been  begun ;  1,980  linear  feet  of  it  being  built  to  piutial 
height  and  width,  under  a  contract  then  in  progress. 

OPERATIONS  DURING   THK  FISCAL   YEAR  ENDING  JUNE  30,  1893. 

Under  the  contract  vritU  James  J.  Moran,  dated  December  20, 1890, 

with  supplementary  contracts,  ^oii^  ^vv^  ^ot^^um^xslwUI  December  22. 

1892^  when  the  contract \vaa  ^iQX3CL\f\^^^%  l>\xrai%\X52v&^vaRaSL^<^»^^<& 
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tons  of  granite  and  7,599  tons  of  sandstone  were  placed  in  the  break- 
water, extending  it  236  linear  feet,  and  enlarging  the  greater  part  of 
the  work.  The  total  amount  of  stone  delivered,  under  this  contract, 
was  110,026  tons,  of  which  77,936  tons  were  granite,  under  the  original 
contract  of  December  20, 1890,  and  32,090  tons  were  sandstone,  under 
the  supplementary  contract,  dated  October  6, 1801.  The  total  length 
of  breakwater  built,  under  the  contract,  was  2,216  linear  feet,  of  Avhich 
500  feet  lay  noi-theast  of  the  shoalest  part  of  Luddington  itock,  and 
1,716  feet  southwest. 

The  act  of  Congress,  approved  July  13, 1892,  appropriated  $120,000 
for  continuing  this  improvement.  Proposals  were  received  for  furnish- 
ing and  placing  riprap  to  extend  and  enlarge  the  breakwater,  and  Sep- 
tember 13, 1892,  a  contract  was  entered  into  with  John  Beattie  to  deliver 
^  and  place  about  110,000  tons  of  gi*anite,  at  the  rate  of  $1.09  per  ton. 
Work  under  this  contract  was  begun  September  29, 1892,  and  up  to  the 
close  of  the  fiscal  year  61,179  tons  of  rii)rap  had  been  delivered,  of 
Avhich  41,432  tons  were  applied  to  extending  the  breakwater  695  feet 
southwesterly,  and  19,747  tons  were  a])plied  to  enlarging  parts  of  the 
previously  built  work.    The  contract  expires  January  16, 1894. 

The  total  amount  of  stone  put  into  the  breakwater  during  the  fiscal 
year  was  81,921  tons,  and  the  total  length  of  extension  built  was  931  feet. 

PRESENT  CONDITION  OF  WORK. 

The  east  breakwater  was  completed  February  22, 1890^  it  is  3,450 
feet  long,  extending  from  the  foundation  of  the  light-house  on  South- 
west L^ge  northeasterly  to  and  across  Quixes  Ledge,  terminating  in 
a  depth  of  16  feet  of  water  at  the  edge  of  the  east  entrance  channel. 
It  contains  293,777  tons  of  riprap,  and  the  average  cost  (supervision, 
etc.,  included)  lias  been  $102.50  per  linear  foot.  The  whole  work  is  iii 
good  condition. 

The  breakwater  crossing  Luddington  Bock  is  now  2,911  feet  long, 
500  feet  of  which  lies  northeast  of  the  crest  of  the  rock,  and  2,411  feet 
southwest.  About  one-half  of  this  work  has  been  built  fully  up  to  the 
cross-section  adopted  temporarily — the  top  to  be  12  feet  wide  at  6  feet 
above  mean  high  water,  with  side  slopes  of  1  upon  1;  the  rest  is  in 
various  stages  of  progress. 

PROPOSED  OPERATIONS. 

Under  the  existing  contract  and  with  the  available  funds,  the  break- 
water will  be  extended  about  600  feet  farther,  and  the  whole  work  en- 
larged to  dimensions  as  at  present  proposed. 

Future  appropriations  wUl  be  applied  to  completing  this  breakwater, 
and  to  carrying  out  the  project  as  adopted. 

Appropriations  for  breakwaters  at  New  Haven  have  been  as  follows : 


Application. 


BMterly  bieftk  water 

Xh 

Do 

Do 

Do.. 

Do 

Completiiig  eomUrty  hreak  water. 
Kiddle  breakwaUr 

Do 


Mar.  3, 1879 
June  14. 1880 
Mar.  3,1881 
Aug.  2, 1882 
July  5,1884 
Aug.  5, 1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13, 1892 


Amount. 


$30,000 
30,000 
60,000 
60,000 
40,000 
75,000 
75,000 
120,000 
120,000 


INytal .\ A      Vka>^*» 
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New  HftTen.  the  port  of  entry  for  the  collection  district  of  NewHayen,  is  sitoated 
at  the  head  of  New  Haven  Harhor,  about  4  miles  north  of  the  breakwaters. 

There  is  a  light-house  on  Southwest  Ledge,  the  west  terminus  of  the  east  break- 
T^ater 

Fort  Hale,  2  miles  north  of  the  breakwater,  commands  the  harbor  channeL 

Money  af-atemenU 

July  1, 1892, balance  unexpended $52,628.91 

Amount  appropriated  by  act  approved  July  13, 1892 120, 000. 00 

172,628.91 
June  30, 1893,  amount  expended  during  fiscal  year 85, 571. 73 


Julyl,  1893,  balance  unexpended 

July  1,1893,  outstanding  liabiUties $28,477.96 

July  1, 1893,  amount  covered  by  uncompleted  contracts 53, 214. 89 


87,067.18 


81, 602. 95 


July  ly  1893,  balance  available 


5,864.33 


'  Amount  (estimated)  required  for  completion  of  existing  projoot 1, 541, 134. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1895 600,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Maioh  8, 1883. 


Ahitraci  of  proposaU  for  consirucHon  of  hreahwaier  •!  New  Haven,  Conm.,  epemei  If 
CoL  D,  C,  Houston,  Cot-pB  of  Engineen,  New  York  dig,  Auguei  26, 18BM, 


No. 

Name  and  address  of  bidders. 

Rate 

pert«)n 

of  2,240 

pounds 

for  stone. 

Amount 

of  bid 

(100,000 

tons). 

1 

2 
3 
4 

6 

S.  and  E.  S.  Beldon,  Hartford,  Ck>nn . . 

John  A.  Bouker.  New  York  City  . . . 
Jolin  Beattip,  Lcoten  Inland,  Conn.  *. 
Brown  &  Fleming,  New  York  City . . 

JamcB  J.  Moran,  Brooklyn,  N.  Y  . . .  < 

$1.17 

1.15 
1.09 

i.m 

1.25 
1.10 

$117,000 

115,000 
109,000 
117,500 
125,000 
110,000 

Portland  btowastoiie,  md  Branford 

sranite. 

Kmd  of  stone  not  stated. 

Granite.      ' 

Kind  of  stone  not  stated. 
>Granite. 
SSandstone  or  New  York  City  stone. 

*  Lowest  bid. 


Jhatract  of  contracts  for  construction  of  breakwater  at  New  Haven,  Conn.,  in  force  during 

the  fiscal  year  ending  June  SO,  189S, 


Name  and  addrcHS  of 
contractors. 

Date  of  con- 
tract. 

Snl^ect  of  contract. 

Rate  per 
ton. 

James  J.  Moran,  Brooklyn, 

N.Y.* 
JamoH  J.  Moran,  Brooklyn, 

N.  Y.      SupplcmoutAry  to 

above.* 
JanioH  J.  Moran,  Brooklyn, 

N.Y.* 
John  Beattie,  Loetcs  Island, 

Conn.t 

Dec.  20,1890 
Oct.     6, 1891 

Mar.  14, 1892 
Sept.  18, 1892 

Delivering  riprap  granite  and  oonstmcting 

breakwater. 
Substituting  Conneotiout  River  sandstone 

for  granite. 

Enlarging  work  already  built,  usiuff  10,000 
tons  of  stone,  at  additional  price  of. 

Delivering  riprap  granite  and  extending  and 
enlarging  breakwater ;  amountabout  110,000 
tons. 

$1.07 
L04 

.10 
LOS 

•  Contracts*  completed  December  22, 1892 ;  110,026  tons, 
f  Contract  in  progress, 
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COMMEBCIAL  STATISTICS  FOR  THK  CALENDAU   YEAR   1893. 

Fesaeh  jyasaing  New  Ifaven  breakwater. 

Men-of-war 34 

Steamers  of  all  kinds 42,860 

Steamships ^ 2, 075 

Ships,  barks,  and  brigs 1, 320 

Schooners  and  sloops 54, 750 

Barges  in  tow,  scows,  etc 36,500 

Total 137,639 

These  records  are  hot  complete,  as  many  vessels  pass  unobserved  in  night. 
The  value  of  this  commerce  cannot  be  ascertained. 


D8. 

IMPROVEMENT  OF  MILFORD  HARBOR,  CONNECTICUT. 

This  harbor  is  on  the  north  shore  of  Long  Island  Sound,  about  9  miles 
southwest  of  New  Haven,  Conn.  It  consists  of  a  broad,  open  bay,  from 
the  head  of  which  the  Wepauwog  Eiver,  a  small  tidal  stream,  extends 
three-quarters  of  a  mile  north  to  the  Milford  Wharves,  and  the  Indian 
Biver,  another  small  inlet,  extends  northeasterly.  The  mouth  of  the 
latter  stream  is  partly  closed  by  a  dam  formerly  used  to  create  power 
for  a  tide  mill. 

The  original  depth  on  the  bar  just  outside  the  mouth  of  the  river  was 
less  than  2  feet  at  mean  low  water,  and  in  some  places  between  there 
and  the  upper  wharves  low  tide  left  the  channels  nearly  bare. 
y  The  mean  rise  of  tide  is  6.2  feet. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  breakwater  at  Milford,  Conn.,  was  ordered  by  Congress 
in  the  river  and  harbor  act  of  1872.  There  being  no  breakwater,  a 
survey  of  the  harbor  was  made  for  a  breakwater,  and  in  his  report, 
dated  December  24, 1872  (printed  as  part  of  Ex.  Doc.  No.  107,  Forty- 
second  Congress,  third  session^  and  also  on  p.  1041  of  the  Annual 
Report  of  the  Chief  of  Engineers,  for  1873),  Gen.  Warren,  U.  S.  En- 
gineers, submitted  the  following  plan  of  improvement: 

1.  A  riprap  breakwater  from  Welch's  Point,  on  the  east  side  of  the  mouth 

of  the  harbor $67,000 

2.  Protecting  the  bluffs  on  the  east  shore  from  erosion  by  means  of  small 

stone  jetties 5, 500 

3.  Dredging  4  feet  deep  and  100  feet  wide  across  the  bar  at  the  mouth  of 

the  river 6, 250 

4.  A  Jetty  on  the  east  side  of  the  channel  to  prevent  dredged  area  from 

^ling,  and  to  confine  the  action  of  the  tide 5, 000 

Saperintendenoe 1,250 

Total.. 85,000 

In  1874  $5,000  was  appropriated  for  this  harbor,  and  work  under  the 
above  project  was  begun,  building  the  small  jetties  to  protect  the  east 
shore.  Twelve  such  jetties  were  built,  100  to  130  feet  long,  and  rising 
to  9  feet  above  mean  low  water.    The  appropriation  of  1875  ($13,000) 

SNa93 59 
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was  applied  to  the  repair  of  these  jetties,  to  constmction  of  a  jetty  from 
the  east  shore,  at  the  mouth  of  the  Indian  Elver  (Long  Jetty),  and  to 
dredging  across  the  bar. 

In  the  Annual  Keport  for  1876  (part  1,  p.  2251),  Col.  Barlow,  U.  S. 
Engineers,  recommended  that  the  dredged  channel  be  carried  up  to 
Town  Wharf,  about  half  a  mile  farther,  at  an  additional  estimated  cost 
of  $9,000. 

This  recommendation  was  renewed  in  1877,  and  was  included  in  the 
project  for  expenditure  of  the  appropriation  of  $10,000  made  in  1878. 
In  that  and  the  following  year  the  4-foot  channel  across  the  bar  was 
completed  to  100  feet  width,  as  originally  projected,  and  was  extended 
to  Town  Wharf,  with  width  from  60  to  76  feet,  and  Long  Jetty  was 
repaired;  also,  under  same  appropriation.  In  1879  and  1^0,  an  addi- 
tional jetty,  authorized  by  Department  letter  of  October  16, 1879,  was 
built  on  the  west  side  of  the  channel,  extending  southward  from  Burns 
Point.  This  appropriation  completed  the  original  project,  except  the 
breakwater;  sufQcient  money  for  beginning  that  had  not  been  appro- 
priated. 

June  14, 1880,  $5,000  was  appropriated,  and  in  accordance  with  a 
project  for  its  expenditure,  submitted  and  approved,  the  4foot-harbor 
channel  was  extended  from  Town  Wharf  to  the  Straw  Works  Wharf, 
at  the  upper  end  of  the  harbor,  with  a  width  of  40  feet.  This  was  com- 
pleted before  the  appropriation  was  exhausted,  and  <^at  the  earnest 
solicitations  of  those  most  interested  in  the  works  of  improvement 
there  an  experimental  channel,  25  feet  wide  and  8  feet  deep,  was  cut 
through  the  bar  at  the  entrance,  lying  within  and  on  the  west  side 
of  the  channel  already  made.  This  is  now  of  great  use  to  the  steam 
vessels  employed  in  the  fish-oil  works  at  that  place,  and  it  is  claimed 
that  the  Increase  of  shipping  in  the  harbor,  particularly  in  the  oyster 
business,  for  which  those  waters  seem  very  well  adapted,  will  soon 
require  an  8-foot  channel  of  fully  100  feet  width.  Such  a  channel  would 
Involve  the  removal  of  ^bout  45,000  cubic  yards  more  of  material, 
principally  sand  and  gravel,  which,  at  ruling  prices  would  cost,  includ- 
ing superintendence  and  incidental  expenses,  about  $11,000.^  (Extract 
from  Col.  Barlow's  annual  report  for  1881;  see  Annual  Eeport  of  the 
Chief  of  Engineers  for  1881,  Part  I,  pp.  598  and  599.) 

Under  the  appropriation  of  $5,000  made  August  2,  1882,  the  project 
above  suggested  was  adopted,  and  the  8-foot  channel  was  widened  to 
65  feet  from  the  bay  up  to  Merwin's  Wliarf,  with  100  feet  width  around 
the  bend  at  Burns  Point.  In  1889  this  channel  was  made  fully  100  feet 
wide,  and  some  needed  repairs  to  Long  Jetty  were  begun. 

By  act  of  Congress  approved  March  3,  1881,  a  survey  for  a  break- 
water and  harbor  of  refuge  at  Milford  Harbor  was  authorized.  The 
survey  was  made  and  a  report,  with  estimates,  was  submitted  January 
20,  1882.  This  report  is  printed  in  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1882,  Part  I,  p.  632. 

Under  date  of  December  14,  1889,  Hon.  O.  H.  Piatt,  United  States 
Senate,  wrote  the  Chief  of  Engineers,  requesting  an  examination  of 
Milford  Harbor,  and  a  report  upon  dredging  the  channel  to  the  upper 
wharves.  This  report  was  made  December  31, 1889.  In  compliance 
with  a  resolution  of  tlie  House  of  Representatives  of  January  18,  1890, 
a  copy  of  the  report  was  transmitted  to  the  House,  and  printed  as 
House  Ex.  Doc.,  No.  139,  Fifty-first  Congress,  first  session;  also  in  the 
Annual  Report  of  tlie  Chief  of  Engineers  for  1890,  Part  I,  p.  629. 

The  act  of  Congress,  approved  September  19,  1890,  'api)ropriated 
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$2,500  for  this  improvement.  This  auiount  was  estimated  in  previous 
annual  reports  as  required  for  repairs  of  the  jetties;  and,  with  the 
approval  of  the  Ohi^f  of  Engineers,  granite  was  purchased  in  open 
market  to  be  used  in  widening  the  base  of  Long  Jetty,  at  the  mouth  of 
the  Indian  River^  the  price  being  $2.60  per  gross  ton  delivered  and 
placed ;  840  tons  of  stone  were  so  delivered,  arid  the  entire  outer  side 
of  the  jetty  was  widened  and  the  most  exposed  part  of  the  inner  side. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

Nothing  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Long  Jetty,  as  now  repaired  and  enlarged,  has  dimensions  as  pro- 
vided in  the  project,  viz,  outer  slope  2  upon  3,  inner  slope  1  upon  1. 
There  yet  remain  about  300  feet  of  the  jetty  not  widened  on  the  inside. 

The  channel,  dredged  4  feet  deep,  with  width  of  60  feet  for  a^out  two- 
thirds  the  distance,  &om  the  mouth  of  the  river  to  the  Straw  Works 
Wharf  and  with  width  of  40  feet  for  the  rest  of  the  distance,  has  shoaled 
lomewhat. 

The  channel  across  the  bar  is  8  feet  deep  and  over  100  feet  wide. 

PROPOSED  OPERATIONS. 

The  project  is  completed,  and  nothing  further  is  contemplated  under 
it,  except  what  is  from  time  to  time  necessary  for  the  maintenance  of 
the  jetties  and  dredged  channels. 

No  appropriation  is  needed  for  the  ensuing  year. 

Appropriations  for  Milford  Harbor^  Connecticut,  have  been*made  as 
follows: 


Application. 


Survey ^ 

Jetties  on  east  shore 

Iiong  Jetty  and  dredging  at  month  of  river 

Dredging  to  Town  wharf. ^. 

Dredging  abore  Town  Wharf  and  (8  feet)  below  Merwin's  Wharf,  on  bar 

Sorvey  rar  breakwater 

Dredging  8  feet  on  bar 

Dredging  8  feet  on  bar  and  repairing  Long  Jetty 

BepMring  Jetties 


Total. 


Date. 


June 
June 
Mar. 
June 
June 
Mar. 
Aug. 
Aug. 
Sept. 


Amount. 


10,1872 

$1,500 

23,1874 

5,000 

3,1876 

13,000 

18, 1878 

10,000 

U,1880 

5,000 

3, 1881 

100 

2,1882 

5,000 

11,1888 

5,000 

19,1890 

2,500 

47,100 


Milford  Harbor  is  in  the  collection  district  of  New  Haven;  it  is  about  Smiles  west 
from  Fort  Hale,  New  Haven  Harbor. 
The  nearest  light-honse  is  on  Stratford  Point,  4  miles  to  westward. 

Money  statement. 


July  1, 1892,  balance  nnexpended 

June  30, 18$»,  amount  expended  during  fiscal  year. 


$175. 46 
175. 46 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  OF   1882. 

VeaeeU  arriving  and  departing, — Number  of  tripi, 
[Draft,  3  to  10  feet;  tonnage,  10  to  200  tons.] 

Steamers 1,825 

Sail  vessels '■' 700 

Barges 15 

Total 2,540 

Chief  articles  of  commerce  are: 

Tons. 

Oysters,  20,000  barrels  (about) ^ 1,900 

Seed  oysters,  60,000  bushels  (about) 1,T76 

Coal 3,600 

Total '. 7,276 

Estimated  to  be  worth  $150,000. 

This  includes  no  figures  for  the  oil  works  at  Welchs  Point,  at  the  month  of  the 
harbor. 
No  new  lines  of  transportation  hare  been  established  since  July  1, 1892. 


Dg. 

IMPROVEMENT  OF  HOUSATONIC  RIVER,  CONNECTICUT. 

The  Hoosatomo  is  a  long,  shallow  river  ranning  southward  through 
Massachusetts  and  Connecticut  and  emptying  into  Long  Island  Sound 
just  east  of  Stratford  Point,  about  15  mUes  southwest  fi*oin  iTew  Haven. 
At  Derby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  the 
iNTaugatuck,  a  small,  rapid  river.  This  point,  which  has  been  regarded 
as  the  head  of  navigation,  is  nearly  the  head  of  tide  water.  About  a 
mile  above  there  is  a  dam  across  the  Housatonic  Eiver,  furnishing  large 
water  power.  For  at  least  5  miles  below  Derby  the  water  is  always 
IVcsh. 

The  original  depth  on  the  worst  bars  in  the  river  (6  in  number)  was 
from  3.5  to  4.5  feet  at  mean  low  water;  there  was  also  a  bar  across  tlie 
river's  mouth  with  about  4  feet  low-water  depth. 

PROJECTS  FOR  IMPROVEMENT. 

In  pursuance  of  a  resolution  of  the  House  of  Eepresentatives  dated 
December  20,  18G9,  authorizing  a  survey  of  the  Housatonic  River  be- 
low Derby,  Vhich  resolution  was  referred  by  the  Secretary  of  War  to 
the  Cliief  of  Engineers  for  report  as  to  the  "necessity  for  the  survey,'^ 
an  examination  of  the  river  from  Derby  to  Long  Island  Sound  was 
made  by  Col.  D.  C.  flouston,  Corps  of  Engineers,  who  reported  Jan- 
uary 8,  1870,  and  recommended  a  detailed  survey  of  all  that  part  of  the 
river,  at  an  estimated  cost  of  $5,000.  This  report  was  printed  in  House 
Ex.  Doc.  No.  02,  Forty-lirst  Congress,  second  session. 

Uy  act  of  Congress  approved  July  11,  1870,  a  survey  of  Housatonic 
l?iv(M-  below  Derby,  Conn.,  was  directed,  and  an  allotment  of  $2,700 
was  made  for  a  survey  ^^  sufficient  to  determine  the  prominent  obstnic- 
iions  to  Uiivigation."  In  his  report  on  this  survey,  dated  January  23, 
ISTlj  and  printed  in  Uous^  1S»^,  Y>o^.^Q/i^^l2Q\\,^  drst  Congress,  third 
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session,  and  also  in  the  Annual  Eeport  of  the  Chief  of  ICngineers  for 
1871,  p.  781,  Gen.  G.  K.  Warren,  Cori)s  of  Engineers,  submitted  the 
following  estimates  for  making  a  channel  7  feet  deep  at  mean  low 
water,  to  be  200  feet  wide  over  the  bar  at  the  mouth  of  the  river  and 
160  feet  wide  in  the  river,  the  channel  at  the  river's  mouth  to  be  pro- 
tected on  the  east  side  by  a  breakwater  from  Miltbrd  Beach : 

Jetty  at  Sow  and  Pigs  Beef $1,000 

RemoYing  Drews  Rock,  367  cubic  yards 2, 000 

Dredging  inside  the  bar  at  the  mouth 18, 486 

Dredging  on  the  bar  at  the  mouth 12, 000 

Construction  of  breakwater  at  mouth ^ 368, 475 

The  breakwater  was  to  be  built  of  riprap  up  to  1.}  feet  above  mean 
low  water  and  of  dimension  stone  above;  it  was  to  "be  C  feet  wide  on 
top,  rising  to  11  feet  above  low  water,  and  was  to  extend  to  the  6-foot 
carve,  an  estimated  length  of  4,200  feet. 

March  3, 1871,  the  first  ai>propriation  for  improvement  of  the  river 
was  made,  and  work  in  accordance  with  the  project  was  begun.  In 
1872  the  project  was  modified  to  admit  of  a  jetty  connecting  Drews 
Rock  with  the  west  bank  instead  of  removal  of  the  rock.  This  was 
done  on  the  ground  of  economy,  and  the  jetty  was  built  in  1872.  The 
result  was  to  form  a  bar  below  the  jetty,  which  required  such  frequent 
dredging  that  it  was  found  expedient  to  remove  the  rock  as  originally 
projected.    This  was  done  in  1887-'88. 

Appropriations  were  not  made  in  sufficient  amounts  to  warrant  be- 
ginning the  breakwater  as  originally  designed,  and  in  1879  Col.  Barlow 
proposed  to  substitute  for  it  a  riprap  jetty,  at  an  estimated  cost  of 
$12,000. 

In  1882  the  estimate  was  changed  to  $20,250,  the  contemplated  jetty 
beinfiT  6,000  feet  long  and  rising  only  to  low-water  level.  Such  a  jetty 
could  subsequently  be  built  higher,  if  necessary,  and  there  seemed 
no  doubt  that  this  would  have  to  be  aone  before  any  useful  efiect  could 
be  realized.  Therefore,  in  the  Annual  Report  for  1887  (see  Annual  lie- 
I)ort  of  the  Chief  of  Engineei:?  for  1887,  Part  I,  p.  607),  Col.  Houston, 
U.  S,  Engineers,  then  in  charge,  presented  revised  estimates  for  a 
breakwater,  modifying  the  originally-proposed  method  of  construction 
to  one  for  using  riprap  only,  experience  at  haibors  on  Long  Island 
Sound  having  shown  this  construction  to  be  as  durable  as  dimension 
work  and  more  economical. 

At  the  same  time  estimates  based  on  recent  surveys  for  dredging, 
necessary  to  make  the  channel  7  feet  deep,  with  width  of  200  feet  at  the 
mouth  of  the  river  and  100  feet  above,  were  submitted.  The  latter 
width  was  adopted  in  1883  because  up  to  that  time  the  originally  pro- 
posed width  of  150  feet  had  never  been  obtained. 

Following  are  the  estimates  for  breakwater  and  for  dredging  sub- 
mitted in  1887: 

For  a  breakwater  5,750  feet  long,  extending  f^om  Milford  Boacli  3,250  feet 
in  a  course  abont  touth-eoutheaet,  theuce  paraUel  with  and  500  feet  from 
the  channel  2^500  feet  farther  to  the  12-foot  carve;  inHide  the  bend  to  be 
built  up  to  3  leet  above  mean  low  water,  top  widtli  6  feet,  side  slopes  1 
upon  1,  outside  the  bend  to  be  built  np  to  6  feet  above  high  water,  top 
width  12  feet^  outer  slope  1  on  2,  and  inner  slope  1  on  1 $175, 000 

For  dredginff  at  the  mouth  of  the  river  and  at  6  bars  in  the  river,  146,000 
cubic  yards^  at  16  cents,  with  about  15  per  cent  added  for  contingent 
expenses 27,000 

Total : : *is>ri,<^K*i 

to  whieh  ahoald  be  added  about  $4,000  annually  required  for  Tvi«^'ui\A^u>)Ai^^  oi  qV^a.'Ql- 
Hfiilsu 
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January  27, 1888,  a  letter  further  explaining  the  reasons  for  the  new 
estimate  for  breakwater  was  submitted  to  the  Chief  of  Engineers,  and 
was  subsequently  printed  as  Senate  Ex.  Doc.  Ko.  103,  Fiftieth  Con- 
gress, first  session,  and  also  in  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1888,^  Part  I,  p.  564. 

Up  to  July  1, 1892,  the  breakwater  at  the  mouth  of  the  river  had 
been  built  to  a  length  of  4,672  feet,  the  3,250  feet  nearest  the  shore  end 
being  built  to  half  tide  level  and  the  outer  1^322  feet  to  4  feet  above 
high  water,  with  top  width  of  5  feet.  The  available  depth  on  the  bars 
in  the  river  was  about  4J  feet  and  on  the  outer  bar  from  5  to  6  feet  in 
a  crooked  channel. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

Sealed  proposals  for  dredging  on  the  bar  at  the  mouth  of  the  river, 
invited  by  circular  letter,  were  opened  July  6, 1892,  and  with  approval 
of  the  Chief  of  Engineers,  dated  July  8, 1892,  the  lowest  bid,  that  of 
Elijah  Brainard,  at  24J  cents  per  cubic  yard,  was  accepted.  Dredging 
was  begun  July  17  and  completed  August  17!  1892, 18^300  cubic  yards 
of  sand  being  removed  from  the  crest  of  the  bar,  making  a  depth  of  7 
feet  at  mean  low  water  in  a  channel  132  feet  wide  and  about  1,000  feet 
long  where  the  previous  depths  had  been  from  4  to  7  feet. 

The  river  and  harbor  act  approved  Jjily  13,  1892,  appropriated 
$20,000  for  continuing  the  improvement  of  this  river.  Proposals  for 
extending  the  breakwater  at  the  mouth  of  the  river  were  received,  and 
a  contract  entered  into  under  date  of  October  4, 1892,  with  Brown  & 
Fleming,  to  do  the  required  work  with  riprap,  furnished  and  placed,  at 
the  rate  of  $1.12  per  gross  ton.  Work  was  begun  October  22;  Decem- 
ber 5  it  was  suspend^  on  account  of  weather,  and  it  is  to  be  resumed 
early  in  the  fiscal  year.  Up  to  the  date  of  suspension  3,300  tons  of 
riprap  had  been  placed  in  the  breakwater,  extending  it  168  feet  and 
making  its  total  length  4,740  feet.  The  contract  expires  December  31, 
1893. 

Proposals  for  hire  of  dredging  plant  to  deepen  the  several  bars  in 
and  at  the  mouth  of  the  river  were  received,  and  a  contract,  dated 
May  26,  1893,  was  entered  into  with  The  W.  H.  Beard  Dredging  Com- 
pany for  furnishing  and  operating  a  suitable  dredging  plant  at  the  rate 
of  $18.50  per  actual  working  hour.  Work  under  this  contract  was 
begun  June  21,  1893,  and  is  still  in  progress.  Up  to  July  1,  1893,  the 
plant  had  worked  fifty-one  hours,  dredging  and  removing  3,908  cubic 
yards  of  sand  from  the  bar  at  the  mouth  of  the  river,  making  a  depth 
of  about  9  feet  at  mean  low  water  in  a  cut  1,400  feet  long  and  25  feet 
wide. 

After  duly  advertising  and  receiving  proposals  for  construction  of  a 
dike  on  the  west  bank  of  the  river  at  the  "bend  below  Stratford,^  a 
contract  was  entered  into  under  date  of  May  25,  1893,  with  D.  V, 
II () well,  for  furnishing  and  i)lacing  about  2,000  tons  of  riprap  at  the 
rati^  of  $1.27  per  ton.  The  contractor  has  just  begun  shipping  stone  to 
the*  locality,  and  the  actual  construction  work  will  be  commenced  early 
in  July. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  breakwater  is  now  4,740  feet  long  and  contains  about  36,937  tons 
of  stone;  for  3,250  feet  weaie^t  \\\^  ^hore  end  it  is  built  to  about  half- 
tide  level;  the  outer  1,4\>^>  Vev\  ^T(i\i\3csV\,\si^\»^i'^\»^\^ve  mean  high 
water,  with  top  width  oi  5  feet. 
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Diiriug  the  past  seasou  the  channels  on  the  bars  in  the  river  have 
shoaled  slightly.  The  available  depth  on  the  bar  at  the  mouth  is  from 
6  to  7  feet,  and  on  the  bars  in  the  river  generally  from  4  to  5  feet  at 
mean  low  water. 

PBOPOSBD  OPERATIONS. 

Under  existing  contracts  it  is  proposed  to  extend  the  breakwater 
about  250  feet  farther,  to  continue  dredgiilg  at  and  near  the  moutli  of 
the  river,  and  to  construct  the  shore  end  of  the  dike  below  Stratford. 

Future  appropriations  should  be  applied  to  making  and  maintaining 
the  river  channel  and  to  completing  the  breakwater  and  dike. 

The  estimated  cost  of  completing  this  improvement  is  $112,000,  to 
which  should  be  added  about  $4,000  annually  for  maintenance  of 
dredged  channel  and  for  repairs. 

Appropriations  for  the  Housatonic  Bivei^  have  been  made  as  follows: 


Application. 


SzamiiiAtioxi 

Survey 

Sow  and  Pigs  Jetty,  dredeing 
Drew  Rock  jetty,  drodgnig. . 
l>redging 


Do. 
Do. 
Do. 
Do. 


BemoTing  Drew  Rock  and  Jetty  in  1887 

Do 

Do 

Commenciiig  breakwater,  dredging 

Bxtending  breakwater,  dredging 

Kxtending  breakwater, dike,  and  dredging. 


Total 


Mar. 

July 

Mar. 

June 

Mar. 

June 

Mar. 

J  line 

June 

Mar. 

Aug. 

July 

Aug. 

Aug. 

Sept. 

July 


2,1867 

11, 1870 

3. 1871 

10, 1872 

3, 1873 

23, 1874 

3. 1875 

18, 1878 

14,1880 

3,1881 

2,1882 

5,1884 

5, 1886 

11, 1888 

19, 1890 

13, 1892 


Amount. 


$42 

2,700 

15.000 

15,000 

10,000 

10,000 

5,000 

5,000 

2,000 

2,000 

2,000 

2.500 

5,000 

35, 000 

35,000 

20,000 


166,242 


The  Housatonic  River  is  the  boiuidary  between  the  coHection  dintricts  of  New 
Haven  and  Fairfield.  The  nearest  worlc  of  defense  is  Fort  Hale,  New  Haven  Harbor, 
about  15  miles  east.  The  nearest  ligbt-honse  is  on  Stratford  Point,  at  the  mouth  of 
the  rlyer. 

Money  statement 

July  1, 1892,  balance  unexpended $11, 044. 6^ 

Amount  appropriated  by  act  approved  July  13,  1892 20, 000. 00 

31, 044. 68 
June  30, 1893,  amount  expended  during  fiscal  year 14, 588. 49 

July  1,  1893,  balance  unexpended 16, 456. 19 

July  1,  1893,  outstanding  liabilities $1,648.76 

July  1,  1893,  amount  covered  by  uucoiApIeted  (;oiitract8 12, 980. 50 

14,629.26 

Julyl,  1893,  balance  available 1,826.93 

•  

{Amount  ^estimated)  required  for  completion  of  existing  project 112, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  100, 000. 00 
Submitted  in  compliance  with  renuiremeuts  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 
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Ahsirait  of  proposah  for  construction  of  breakwater  at   the  mouth  of  the  Houaatonic 
BiceTy  ConnecHcuty  opened  by  Col,  D,  CHouaton,  Corpa  of  Engineera,  at  New  York 


Citif,  September  26, 189. 


/^ 

>.»• 


No.  of 
bid. 

Name  and  address  of  bidder. 

Rate  per 
ton. 

Amount  of 

bid 
(7,500  tons). 

Remarks. 

1 

John  A. Booker.  New  York  Citv 

$1.02 
1.22 
L12 

$12,160.00 
0,150.00 
8,400.00 

2 

S.  Hnd  E.  S.  Belden.  Hartford.  Conn 

3 

Brown  &  Fleming,  New  York  City x. 

Lowest  bid. 

Abatract  of  propoaala  for  hire  of  dredging  plant  for  improving  Houaatonie  Steer,  Om- 
necUcutf  opened  by  Col,  />.  C,  Houaton,  (forpa  of  Engmeera,  at  New  York  Citg,  May 
Ig,  1893. 


No.  of 
bid. 

Name  and  address  of  bidders. 

Prieeper 
hour. 

Gnannteea 

rate  of 

excavation 

per  boor. 

Remarks. 

1 

s 

TLe  W.  fi.  Beard  Dredging  Go.,  New  York  City 

The  Hartford  Dredirlnfl^  OOr.  Hartfvrd.  Conn ..  r .......  - 

$18.50 
22.00 

Ou.  yards. 
76 

fO 

Bqnals  Si| 
oentsperon- 
bfc  yard. 
Lowck  bid. 

Bqnals  31^ 
cents  par  en- 
blcyard. 

Abatract  of  propoaala  for  conatrucHom  of  dike  in  HonaaUmie  Biver,  Conneeiicmi,  opened 
Coh  D.  C.  Houaton,  Corpa  of  Engineera,  at  New  York  City,  May  It,  1899, 


No.  of 
bid. 


Name  and  address  of  bidders* 


David  V.  Howell,  New  York  City. 


Rate  per 

gross  ton 

of  2,240 

pounds. 


$1.27 


Amount  of 

bid.  2^000 

tons. 


$2,640 


Only  bid 
owred. 


COMMERCIAL  STATISTICS  FOR  THR  CALENDAR  YEAR  1892. 

At  Shelton  and  Derby,  head  of  navigation. 


Steamers 

Sailing  vcHHelH. 
Barf^es 


Total 


Vessels  arriving  and  departing. 


Number. 


225 
175 
120 


Tonnags. 


81,000 
20,106 
34.200 


520 


80.256 


Freight  received  and  shipped. 


Lunilier,  2,750,000  feet 

Coal 

Iron 


Miscellaneous  (includiug  8,5U0  tons  of  rubber) 
Total 


Tons. 


4,125 
00,000 
10,000 
86,575 


Estimated 
value. 


100,700 


$68,760 
300.000 
140,000 

1,610,: 


2.028,038 
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937 


At  Straifordf  near  mouth  of  nver. 


YesseU  arrivingiuid  departiug. 


liarseTeMeU:- 

Steamen 

Sailing  yeMels 

Bargeaintow 

Small  vaasela: 

Qyatermen  (sail  vvsseli) 

Total 

4 

Freight  received  and  shipped. 

Coal 

Oystera 

Oyster  ahella 

liiaoeUaaeoaa 

Total 


Number.     Touuago. 


1,000 

620 

75 

10.000 


60,000 
88,000 
22,500 

85,000 


11,605 


155,500 


Tons. 


40,000 

125 

12, 500 

40,000 


Estimated 
value. 


$200,000 

12,500 

25,000 

800,000 


92,625 


1,037,500 


The  total  tonnage  of  rlTer  freight  as  above  reported  is  202,325,  being  6,155  tons 
less  Uian  that  reported  for  1891,  but  63,525  greater  tlian  reported  for  1890. 

No  new  lines  of  transportation  have  been  established  upon  this  river  since  July  1, 
1892. 


D  10. 
IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

This  harbor  extends  nearly  3  miles  inland  from,  the  north  shore  of 
Long  Island  Sound,  its  width  of  about  1  mile  at  the  mouth  decreasing 
to  200  feet  between  opposite  wharves  aj  its  upper  end.  The  channel, 
even  in  the  widest  part  of  the  harbor,  is  comparatively  narrow. 

Before  the  first  work  by  the  United  States  was  done  at  this  harbor 
the  depth  over  the  bars  at  the  harbor's  mouth  was  about  5  feet  at  low 
water,  equivalent  to  11.5  at  high  water,  and  the  low*  water  depth  above 
the  bridges  was  from  2  to  7  feet. 

PROJECTS  FOR  IMPROVEMENT. 

In  1833  a  petition  of  the  citizens  of  Bridgeport  was  presented  to 
Congress  asking  an  appropriation  of  $10,000  to  improve  the  haibor. 
This  was  granted  in  1^  and  the  agent  in  charge  was  instructed  by 
tlie  Engineer  Department  to  dredge  a  channel  8  feet  deep,  making  it 
200  feet  wide  tlurough  the  outer  bar  and  100  feet  wide  through  the 
inner  bar,  or  so  much  as  the  appropriation  would  admit  of.  The  work 
was  done  by  contract  in  1837.  The  rate  was  high  (understood  to  be 
72.8  cents  per  cubic  yard),  and  the  funds  were  exhausted  when  the 
channel  through  the  outer  bar  had  been  made  60  feet  wide. 

In  1838  Oapt.  Swift,  U.  S.  Engineers,  reported  that  the  channel  had 
been  sonnded,  and  was  found  to  be  12  feet  deep,  or  4  feet  deeper  than 
when  left  by  the  dredger. 

Nothing  mrther  was  done  until  1852,  when  a  second  appropriation  of 
•10,000  was  made. 

Capt  DnttoVLj  U.  8.  Engineers,  found  that  the  channel  on  the  outer 
^  was  then  6  fbet  deep  and  90  feet  wide,  and  on  the  inner  but  5  feet 
^^f  and  he  snbmitted  a  project  for  dredging  through  both  bars  to  a 
^m  of  8  feet  and  a  width  of  200  feet,  at  a  total  estimated  cost  of 
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5532,000.  This  project  was  approved  by  the  Secretary  of  War  February 
5, 1853,  and  with  the  $10,000  then  available  channels  8  to  13  feet  deep 
were  dredged  100  feet  through  the  inner  bar,  and  60  feet  wide  through 
the  outer  bar. 

By  act  of  Congress  approved  June  23, 1866,  a  survey  of  the  harbor 
was  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
was  to  ascertain  "the  present  state  of  the  harbor,  and  the  character 
and  extent  of  the  encroachments  upon  it  by  the  action  of  the  tides,^  it 
being  feared  that  Long  Beach,  on  the  east  side  of  the  harbor^s  mouth, 
was  making  northwestward  by  reason  of  sand  drifting  along  the  shore 
in  such  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above 
the  inner  bar.  Col.  D.  C.  Houston,  U,  S.  Engineers,  then  in  charge, 
in  his  report  on  the  survey,  dated  January  12, 1867,  stated  that  it  Imd 
been  proposed  to  construct  a  breakwater,  extending  out  from  Long 
Beach  to  arrest  the  sand;  but  the  danger  feared  did  not  seem  immi- 
nent, and  recommended  a  series  of  observations  for  the  purpose  of 
ascertaining  the  nature  and  amount  of  changes  taking  place. 

In  1867  a  survey  of  the  shore  line  of  Long  Beach  was  made. 

In  1868  the  officer  in  charge  was  directed  by  the  Chief  of  Engineers 
to  make  "  such  resurvey  of  Bridgeport  Harbor,  Connecticut,  as  may 
be  found  necessary  to  ascertain  what  changes  have  occurred  since  the 
survey  of  1866."  In  the  report  on  this  survey  it  was  stated  that  the 
channel  remained  the  same,  and  that  no  appropriation  was  needed  until 
"the  channel  is  found  inadequate  to  the  necessities  of  commerce,  and 
then  dredging  must  be  resorted  to." 

In  1870  a  petition  of  citizens  of  Bridgeport  was  presented  to  Congress 
asking  that  an  appropriation  "  be  made  to  remove  said  sand  bar  (the 
outer  bar)  and  to  widen  and  deepen  said  channel  and  harbor  in  order 
that  vessels  drawing  12  feet  of  water  may  be  enabled  to  enter  without 
being  grounded  and  without  the  aid  of  lighters,"  and  a  survey  or  ex- 
amination of  the  harbor  was  ordered. 

The  work  was  then  in  charge  of  Gen.  Warren,  XJ.  S.  Engineers.  He 
made  an  examination  of  the  harbor  and  found  it  unnecessary  to  make 
further  surveys.  In  his  report,  dated  January  12,  1871,  Gen.  Warren 
submitted  a  project  for  dredging  a  channel  100  feet  wide  and  12  feet 
deej)  at  extreme  low  water  (or  14  feet  deep  at  mean  low  water)  and  for 
building  a  pier  3,000  feet  long,  extending  out  from  Long  Beach,  to  be 
partly  of  riprap,  partly  of  dolphins.  The  estimated  cost  of  the  project 
was  $124,000.  After  an  appropriation  of  $20,000  was  made  in  1871, 
work  under  this  project  was  begun,  dredging  to  depths  of  12  and  13 
feet  at  mean  low  water,  and  substituting  a  riprap  jetty  for  riprap  and 
dolphins.  The  jetty  was  completed,  as  far  as  deemed  necessary,  in 
1873. 

In  1876  the  dimensions  of  the  projected  channel  were  modified  so  as 
to  make  it  12  feet  deep  at  mean  low  water  and  from  200  to  300  feet  wide. 
Tiiis  was  accomplished  in  1882. 

\n  1878,  in  compliance  with  the  terms  of  the  appropriation  act  of 
that  year,  a  channel  100  feet  wide  and  9  feet  deep  was  dredged  from 
the  lower  bridge  to  the  horse  railroad  bridge,  a  distance  of  about  3,000 
feet. 

After  the  ai)propriation  of  18Si>  a  ])roject  for  widening  to  600  feet  the 
channel  between  the  Inner  Beacon  and  Jhe  Naugatuck  Eailroad  Wharf 
was  adopted  to  prevent  overcrowding  the  main  channel  by  vessels 
entering  to  seek  refuge  during  storms.  The  estimated  cost  was 
$60,000.  This  is  nearly  conii)lcted,  a  small  area  near  the  Inner  Beacon 
remaining  to  be  dredged. 
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111  S'ovember,  1887,  a  i>etitioii  was  sent  to  the  Soorotary  of  War, 
signed  by  the  mayor  ami  other  liri/ens  of  Bridjjeport,  asking  that 
$10,000  be  appropriated  for  a  channel  8^  to  0  feet  deep  and  100  feet 
wide  above  the  horse  railroad  bridge.  This  i>etition,  with  indorsements 
and  reports  estimating  $18,000  as  the  eost  of  such  work,  is  printed  in 
the  Annual  Keport  of  the  Chief  of  Engineers  for  1S80,  Part  I,  i>i>. 
697-699. 

The  appropriation  act  of  1888  authorized  this  work,  and  the  project 
was  therefore  extended  to  include  it. 

March  8, 1889,  a  petition  was  addressed  to  the  Secretary  of  War  by 
the  mayor  and  other  citizens  of  Bridgeport,  representing  the  necessity 
of  a  breakwater  within  the  harbor  of  Bridgepi»rt.  This  i>etition,  witli 
indorsements,  is  printed  in  the  Annual  Eeport  of  the  Chief  of  Enginei*rs 
for  1889,  Part  I,  pp.  700-702.  The  indorsement's  estimate  the  cost  of  a 
breakwater  from  the  Tongue  to  the  Inner  Beacon  at  about  $30,000,  and 
authorize  the  extension  of  the  project  to  include  this  work. 

The  project  for  improving  this  harbor,  as  thus  extended,  consists: 

1.  In  dredging  to  make  and  maintain  a  channel  12  feet  deep  at  mean 
low  water,  and  300  feet  wide,  or  more,  from  Long  Island  Sound  to  the 
lower  bridge,  nearly  completed.    Estimated  cost  to  complete,  $17,000. 

2.  In  dredging  to  make  and  maintain  a  channel  9  feet  deep  and  100 
feet  wide  from  the  lower  bridge  to  the  head  of  the  harbor,  partly  com- 
pleted.   Estimated  cost  to  complete,  $3,000. 

3.  In  building  a  breakwater  from  the  Tongue  to  the  Inner  Beacon, 
partly  finished.  Estimated  to  cost  $30,000,  of  which  $15,000  have  been 
appropriated. 

It  is  probable  that  ultimately  an  extension  of  the  east  breakwater  will 
be  required. 

Up  to  July  1, 1892,  a  breakwater  had  been  built  at  Long  Beach  on 
fhe  east  side  of  the  harbor  entrance;  the  channel  from  Long  Island 
Sound  to  the  lower  bridge  had  been  dredged  12  feet  deep  and  300  leet 
wide,  or  over.  Above  the  lower  bridge,  the  channel  had  been  made  9  feet 
deep  at  mean  low  water,  with  width  of  100  feet  to  the  horse-railroad 
bridge;  thence  for  a  distance  of  about  2,000  feet  (to  within  25  feet  of 
the  upper  landing  in  the  harbor),  with  width  from  90  to  60  feet,  ^rjie 
breakwater  from  the  Tongue  to  the  Inner  Beacon  had  been  built  t^  its 
fall  length,  1,165  feet,  with  top  width  of  5  feet  at  3*  feet  above  liigli 
water,  a  cross  section  adopted  in  order  to  cover  the  whole  distance  at 
once  and  thus  prevenjt  scouring  on  line  of  work. 

OPEBATIONS  DUBINa  THE  FISCAL  YEAE  ENDING  JUNE  30,  1803. 

Under  act  of  Congress  approved  July  13, 1892,  $20,000  wvnt  appro- 

£riatedwitb  proviso  that  the  money  was  to  be  api)lied  to  drcclKing 
etween  the  Inner  Beacon  and  the  Kaugatnck  Wliarf.  After  duly 
advertising,  proposals  for  dredging  were  received  and  a  contract  wiMi 
Alouzo  J.  Beardsley,  for  dredging  about  190,000  cubi<;  yards  of  mate- 
riaL  at  the  rate  of  9^  cents  per  yard,  was  entered  into  ()cti)hcr  10, 
1892.  Dredging  under  this  contract  was  begun  November  11,  1802, 
and  completed  May  2, 1893, 190,132  cubic  yards  of  mud  being  removed. 
The cfaaimel  between  the  Inner  Beacon  and  the Naiigatuck  Whaif  was 
widened  170  feet  for  practiq^lly  the  wlioJe  lengtJi  (about  2,000  feet,) 
making  the  width  at  that  part  of  the  harbor  about  770  ft.<»i,  aiu\  adding 

11  acres  to  the  available  anchorage  in  the  harbor;  the  <i(*\>1h  made.  waH 

12  feet  at  mean  low  water. 


The  project  of  188S  for  making  600  teet  width  of  channel 
inner  beacon  and  the  Nangatuck  Bailroad  Wharf  was  n 
pleted  in  1887.  A  greater  width  (770)  feet  was  obtained  ii 
inner  beacon  has  since  been  rebnilt,  and  its  location  sligh 
which  makes  it  desirable  to  cut  off  a  short  point  outside  t 
tion  of  that  beacon.  ,Thia  was  partly  done  in  1888. 

The  breakwater  irou  the  Tongae  to  the  Inner  Beacon  hi 
to  faU  leugth,  but  not  to  the  cross  section  necessary  for  pe 

PROPOSED  OPEBi-TIONS. 

With  fdtnre  appropriations  it  is  proposed  to  complete 
above  the  bridges,  to  remove  the  shoal  places  above  the 
Railroad  Wharf,  and  to  widen  the  channel  eastward  to  thi 
an  additional  width  of  about  200  feet;  also  to  complete  tht 
from  the  Tongae  to  the  Inner  Beacon.  The  estimated  cost 
Work  is,  as  heretofore  reported,  (35,000;  the  appropriatioi 
made  in  1892,  was  applied  in  compliance  with  the  terms  c 
priatisn  act  to  work  not  included  in  the  general  project  fo 
tlie  harbor,  therefore  the  cost  of  completion  is  not  reduced. 

The  project  could  be  completed  to  advantage  in  a  single 
mated  cost. 

The  annual  cost  of  maintaining  the  dredged  channels  in 
is  estimated  at  (3,000. 

Appropriations  for  the  improvement  of  Bridgeport  Harb 
made  as  follows : 


Applioktion. 


=""•1."";-:::::";::":":::;:::: 

Dredging  aad  Sn  fMt  of  breskwUcr  .. 
UrwIglDg  and  8W  (Mt  ot  braakwater  ■ . 
Dmiglmg  Innei  bar  and  opper  harbor  . 
Dredging  brUg<  (0  Long  Tilaad  Soani.  ,. 
Dndfing  bridga  tn  Lowlalaiid  Sound  jl: 

Dndgtai  nppor  bariior  V  foet) 

Dndglng  ■&»■  bridgB  aaid  Odtoi  bar  Wuid  ISfo.., 

Dndiriaf  brldgoMLaaglalaadSoDadtlSfeM) 

Dredging  BboTv  Idht  bincon  [IS  feet) 

Diedglog  betveen  inner  beacon  aDd  railroad  vhart  (12  Ibet) . . . 


Jnlyl 
Haf. 

JUMl 


(tfee 

jlllB 


-wr 
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Bridgeport,  the  port  of  entry  for  the  collection  district  of  Fairfield,  is  situated 
aboat  2  miles  from  Long  Island  Soand,  at  the  head  of  Bridgeport  Harbor. 
There  is  a  light-house  at  the  entrance  to  the  harbor. 
Fort  Hale,  New  Haven  Harbor,  the  nearest  work  of  defense,  is  18  miles  east. 

Money  statement. 


July  1, 1892,  balance  unexpended $1,410. 15 

Amount  appropriated  by  act  approved  July  13, 1892 20, 000. 00 

21, 410. 15 
June  30, 1893,  amount  expended  during  fiscal  year 20, 221. 78 

July  1, 1893,  balance  unexpended 1,188.37 


'Amount  (eatimated)  required  for  completion  of  existing  project 35, 000. 00 

I  Amount  that  can  boprontably  expended  in  fiscal  year  ending  June  30,1895    35, 000. 00 
'^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ana  of  sundry  civil  act  of  March  3, 1893* 


Abstract  of  proposals  for  dredging  in  the  harbor  of  Bridgeport,  Conn,,  opened  hy  Col.  D, 
C.  Houston,  Corp$  of  Engineers,  at  New  Yoi'k  City,  September  i?,  180S, 


No.  of 
bid. 


•1 
2 


Name  and  address  of  bidder. 


AloDzo  J.  Beardsley,  Bridgeport,  Conn  . . . . . 
Charle*  and  H.  E.  I)iLBoiB,  New  York  City . 


Kate  per 
cubic  yard, 
scowmeas- 

nrment. 


Ovnt$. 
10 


Amoantof 

bid  (200,000 

cubic 

yards). 


$19,000 
20,000 


*  Entered  into  contract  October  10,  1892;  contract  completed  May  2^  1893;  190,132 
cubic  yards  dredged. 
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Arrivals  and  departures  of  vessels. 
[Draft,  6  to  18  feet] 


Foreign  arrivals • 

Foreign  departures 

Coastwise  arrivals  and  departures 

Total 

Cargoes, 

Receipts 

Sbipmenta 

Totil 


Tonnage. 


4,448 

2,425 

1, 837, 426 

1,844.^ 


Estimated 
value. 


$42,670,000 
41,629,000 

84,290,000 
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During  1892,  4,520  vessels,  carrying  369,350  tons  cargo,  entered  the  harbor  for 

refuge. 
The  above  report  shows  a  reduction  of  freight  of  11,684  below  that  reported  for 

1891. 

No  new  lines  of  transportation  have  been  established  since  July  1, 1892. 

The  severe  gale  on  the  20th  of  April,  1892,  destroyed  considerable  of  the  ovster 
industry,  which  to  some  extent  diminished  the  number  of  vessels  arriving  and  de- 
parting. 


D  II. 

IMPROVEMENT  OF  BLACK  ROCK  HARBOR. 

This  harbor,  1^  miles  long  from  northeast  to  soathwest,  and  from  300 
to  2,500  feet  wide,  lies  between  the  mainland  on  the  west  and  Fayer- 
weather  Island  on  the  east,  and  includes  the  navigable  part*  of  Cedar 
Creek,  a  small  tidal  inlet  which  extends  up  into  the  western  part  of  the 
city  of  Bridgeport,  and  affords  water  communication  of  great  value  to 
several  large  manufactories  in  its  immediate  neighborhood.  It  is  in 
the  interest  of  the  city  of  Bridgeport  that  the  improvement  of  Black 
Kock  Harbor  is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  6  to  12  feet  at  mean 
low  water.  This  part  of  the  harbor  was  formerly  much  used  as  a  refuge 
for  vessels  overtaken  by  storms,  but  it  is 'not  deep  enough  for  most 
vessels  now  engaged  in  commerce  through  the  sound.  Before  work 
was  done  in  Cedar  Creek  the  depth  there  was  from  frotn  2  to  4  feet,  and 
the  channel  was  narrow  and  crooked. 

The  head  of  the  harbor  was  separated  from  Long  Island  Sound  on 
the  southeast  by  a  broad,  flat  sand  bar,  which  was  bare  at  about  half- 
tide,  and  which  joined  Fayerweather  Island  with  the  main  shore. 

PROJECTS  FOR  IMPROVEMENT, 

Between  1836  and  1838  $21,500  were  expended  in  building  a  sea  wall 
across  a  breach  in  the  southern  part  of  Fayerweather  Island  to  pre- 
serve the  light-house  reservation  at  the  south  end  of  the  island  and  to 
prevent  shoaling  on  the  anchorage  ground. 

In  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
made  in  1883.  In  his  report  on  this  survey,  dated  December  12,  1883, 
Col.  McFarland,  U.  S.  Engineers,  submitted  a  project  providing — 

1.  For  protecting  the  upper  part  of  the  harbor  from  the  sea  by  build- 
ing a  breakwater  over  the  bar  northeast  of  Fayerweather  Island,  to  be 
about  half  a  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be  3J 
feet  above  mean  high  water  or  10  feet  above  low  water. 

2.  For  making  a  channel  80  feet  wide  and  6  feet  deep  at  mean  low 
water,  extending  up  Cedar  Creek. 

The  estimated  cost  was : 

Breakwater $58,  OOO' 

Dredging 22,000 

Total 80,000 

Work  under  this  project  was  begun  in  1885,  and  up  to  July  1, 1892, 
the  breakwater  had  been  built  to  its  full  length,  in  order  to  prevent  the 
currents  from  cutting  a  channel  across  the  bar,  but  its  cross  section 
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was  less  than  designed,  both  in  height  and  width ;  also  a  channel  6  feet 
deep,  or  over  had  been  dredged,  with  width  of  80  feet,  extending  from  deep 
water  northward  up  Cedar  Creek  to  within  500  feet  of  the  head  of  the 
creek,  being  2,200  feet  north  of  the  Forge  Company's  wharf.  This 
channel  was  farther  widened  and  deepened  in  places  by  private  par- 
ties. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $5,000  for 
continuing  this  improvement.  Proposals  for  dredging  were  received 
and  a  contract  with  Alonzo  J.  Beardsley,  for  dredging  about  25,000 
cubic  yards  at  the  rate  of  17  cent«  per  yard  was  entered  into  under 
date  of  October  10, 1892,  and  approved  by  the  Chief  of  Engineers  Oc- 
tober 18, 1892. 

Work  under  this  contract  has  not  yet  been  begun.  The  contract  ex- 
pires December  31, 1893. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  sea  wall  built  in  1836-1838  across  a  breach  iuFayerweather  Island 
is  still  eflfective  in  preserving  the  island  and  preventing  the  sea  from 
washing  over  into  the  harbor.    It  needs  some  repair. 

The  breakwater  between  Fayerweather  Island  and  the  mainland  is 
built  to  its  full  length,  2,744  feet,  with  diminished  cross  section. 

The  6-foot  channel  has  been  dredged  to  the  head  of  navigation  in 
Cedar  Creek,  the  east  branch  of  the  harbor,  with  full  projected  width 
and  depth,  and  is  now  in  good  condition. 

Additional  dredging  to  widen  and  deepen  the  channel  in  places  has 
been  done  by  private  parties. 

PROPOSED  OPERATIONS, 

Under  the  contract  now  in  force  it  is  proposed  to  remove  shoals  from 
and  to  widen  at  its  lower  end  the  channel  previously  dredged. 

Future  appropriations  will  be  needed  from  time  to  time  to  maintain 
the  dredged  channel  and  to  enlarge  or  repair  the  breakwater. 

Appropriations  for  the  improvement  of  Black  Bock  Harbor,  Connec- 
ticut, have  been  made  as  follows : 


Application. 


Bailding  sm  wall  on  Fayerweather  Island 

Survey , 

BnildiDg  breakwater  and  dredging 

Drednng 

Do 


Total 


1836-1838 
Aug.  2,1882 
July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 
Sept.  19, 1890 
July  13, 1892 


Amount. 


$21,500 

350 

20,000 

5,000 

10,000 

5,000 

5,000 


66,850 


Black  Book  Harbof  ia  in  the  Fairfield  collection  district,  of  which  Bridgeport  is 
tlie  port  of  entry.  There  is  a  light-house  at  the  harbor  entrance.  Fort  Hale^  New 
Haven  Harbor,  the  nearest  work  of  defense,  is  20  miles  east. 


P  OF  THE  CBIBF  OF  BHOmSEBB,  U.  B.  ABUT.  ' 
Money  xtulcment. 

Jaly  1,  1893,  halnnce  mioil>Pilile(l MOK.fiS 

AmoHDt  appropriiiteclby  act  apiirtivBilJnly  13,1892 5,000.00 

5, 405,  St 

Jane  30, 1893,  amonnt  eiiienilod  iliiring  liscnl  year 435. 9T 

July  J,  1893,  balanca  uiieipenileil *,9G9.6G 

July  1,  1803,  BuioQDt  (covered  by  Qncaiuijletcd  contracts 4, 250.00 

July  1,  1893,  balance  aval laWe Tl'J.GS 

{Amount  (estimated)  lennired  for  completion  of  eiistinj;  project 35,  OtX).  00 

Amount  that  can  beprolitablyexiicndod  in  ri8Ci(lyeBrendingJuDe30,l8.%  10,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  unci 
harbor  acts  of  ISGOand  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Namo  nod  aAdreaa  oC  biilrlcr. 

.sp. 

«r  bM 

110,000  cbUo 

Oita. 

*i.8m 

lAr.  sTATisnca  fob  tiik  CAUiKDan  i 

Freight  rccaced  and  ahipprd  hy  icaUr. 


Articles. 

Tons. 

"^S"' 

"Is 

5a,*s3 

m.va 

Vtiult  tucd  in  above  traffla. 
IDnlt,  e  to  12  feet ;  toaniigo.  JO  to  456  to 


Id  Addition  to  the  above  3,t00  vessels  entered  R lack  Rock  Harljor  for  r«fDg«  during 

The  above  fit'"!'''^  show  a  decrease  in  toannge  of  freight  below  that  nooTtod  f<BC 
1891  of  6,530  tons.  *^ 

No  new  lines  of  transportation  have  been  established  since  July  1, 1892. 


i 


▼M«   •( 

MTtK. 


7b  aeeom^«iny  Annual  Ac^ 
for-  ja^s. 

•2rreu*rtol.^o»^«  of  J5 
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D  12. 

IMPROVEMENT  OF  SAUGATUCK  RIVER,  CONNECTICUT. 

The  navigable  part  of  this  river  covers  a  distance  of  about  ^  miles 
by  course  of  channel  from  Westport  to  Long  Island  Sound;  near  its 
mouth  the  inlet  expands  into  a  rather  broad  bay,  the  chanuel  following 
the  we^t  and  south  sides  in  a  very  circuitous  course  before  reaching  the 
open  Sound.  About  IJ  miles  below  Westport  the  river  is  crossed  by  a 
wagon  bridge,  and  a  quarter  of  a  mile  further  down  at  Saugatuck 
village  by  the  bridge  of  the  New  York,  New  Haven,  and  Hartford 
Railroad,  both  having  draws  of  sufficient  width. 

The  available  depth  to  Saugatuck  is  about  5  feet  at  mean  low  water 
in  a  channel  for  the  most  part  narrow  and  crooked ;  above  Saugatuck 
the  depth  gradually  diminishes  to  practically  nothing  at  Westport. 
Part  of  the  way  there  are  dangerous  rocks  in  or  close  to  the  channel. 
Outside  the  mouth  of  the  harbor  lies  Oockenoes  Island  with  a  reef  of 
bowlders  extending  out  1 J  miles  to  the  east.  The  only  entrance  to  the 
harbor  at  low  tide  is  east  of  this  reef,  for  the  island  is  connected  with 
Great  Marsh  (imrt  of  the  right  bank)  by  a  broad  shoal  nearly  bare  at 
low  tide.  To  save  the  distance  around  the  reef,  a  canal  was  cut 
through  Great  Marsh  in  1836-'40,  but  for  about  forty  years  it  has  not 
been  in  condition  for  use. 

The  mean  rise  of  tide  is  about  7  feet. 

PROJECTS  FOR  IMPROVEMENT. 

Improvements  at  this  locality  have  heretofore  been  made  by  the 
United  States  for  Saugatuck  or  Westport  Harbor,  Connecticut,  as  fol- 
lows: 

In  1827-1836,  certain  obstructions  in  the  river  were  removed;  the 
amount  of  this  work  is  not  known,  but  is  supposed  to  have  been  very 
small. 

In  1826-1829  and  in  1837-'38,  a  breakwater  or  seawall  was  built  on 
Cedar  Point,  at  the  east  side  of  the  river's  mouth,  to  secure  the  beach 
which  was  in  danger  of  washing  away  and  into  the  channel ;  the  break- 
water was  built  about  390  feet  long,  10  feet  wide  on  top,  and  to  a  height 
of  4  feet  above  high  water.  In  1870  the  seas  had  cut  partly  through 
the  beach  at  the  north  or  shore  end  of  the  wall  ^nd  had  undermined 
part  of  the  wall;  64J  feet  of  the  old  wall  were  rebuilt  and  it  was  ex- 
tended northward  43f  feet,  making  its  prteent  length  about  434  feet; 
the  new  work  was  5J  feet  wide  on  top  and  from  1  to  2  feet  higher  than 
the  old  wall. 

In  1836-'40  a  caiial  was  cut  through  Great  Marsh,  extending  from  a 
bend  in  the  river  near  its  mouth  into  the  bay  outside,  with  the  object 
of  "facilitating  commercial  intercourse  between  the  port  of  Saugatuck 
(now  Westport)  and  the  city  of  Kew  York,"  by  cutting  off  the  natural 
channel  around  Cockenoes  Island,  saving  a  distance  of  from  4  to  6 
miles  between  the  points  named.  The  canal  was  made  68  feet  wide  at 
high  water,  44  feet  wide  at  the  bottom,  and  was  1,350  feet  long.  The 
material  removed  was  piled  up  on  the  banks.  Part  of  the  eji^^t  side 
was  protects  by  a  dry  wall  of  small  stones  extending  out  into  the  bay 
and  terminating  in  a  beacon. 

The  present  condition  of  the  breakwater  on  Cedar  Point  is  fair.  The 
canal  was  nsed  more  or  less  for  ten  years,  but  gradually  Mled  up,  and 
foT  forty  years  past  has  been  of  little  use,  except  for  the  smallest  ves- 
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selB  light  loaded.  At  either  end  it  is  nearly  bare  at  low  water,  with  an 
average  depth  of  1  to  2  feet  inside. 

In  1883  an  examination  of  this  harbor  was  made  in  pursuance  of  the 
river  and  harbor  act  of  August  2, 1882.  The  officer  in  charge  recom- 
mended that  the  canal  be  abandoned,  and  that  a  survey  be  made  to 
determine  the  cost  of  excavating  a  channel  4  feet  deep  up  to  the  village 
of  Westport,  as  being  an  improvement  worthy  to  be  made,  provided  it 
could  be  done  at  reasonable  cost.  A  survey  was  made  in  accordance 
therewith,  and  an  estimate  of  $36,000  submitted  for  such  a  channel,  to 
be  100  feet  wide,  including  removal  of  a  few  bowlders  in  and  near  the 
channel.  (See  Annual  Keport  of  the  Chief  of  Engineers  for  1884, 
Part  II,  p.  675.) 

In  1886  certain  citizens  of  Westport  addressed  a  petition  to.  the  Sec- 
retary of  War  urging  the  reopening  of  the  canal  through  Great  Marsh. 

^e  river  and  harror  act  of  1890  directed  a  preliminary  examination 
of  Saugatuck  Biver^hich  was  made  and  reported  upon  under  date  of 
January  8, 1891.  (Report  printed  in  House  Ex.  Doc.  No.  179,  Fifty- 
first  Congress,  second  session,  and  in  the  Annual  BejKxrt  of  the  Chief 
of  Engineers  for  1891,  Part  I,  p.  840.) 

In  the  report  estimates  were  presented — 

1.  For  a  cbann^  100  feet  wide  and  6  feet  deep  at  mean  low  water  up  to  the 
village  of  Westport $40,000 

2.  For  a  channel  100  feet  wide  and  4  feet  deep  at  mean  low  water  to  West- 
port , 10,000 

3.  For  reopening  the  oanal,  making  it  100  feet  wide  and  5  feet  deep  at  mean 

low  water ••••.. ^ 21,000 

with  recommendations  that  the  improvement  of  the  natural  channel 
should  precede  any  work  on  the  canal. 

By  act  of  Congress  approved  July  13, 1892,  $7,000  were  appropriated 
for  improving  Saugatuck  Iliver  <^to  be  expended  in  the  improvement 
of  the  natural  channd,"  and  by  approval  of  the  Secretary  of  War 
July  21, 1892,  the  project  was  adopted  providing  for  a  depth  of  4  feet 
and  width  of  100  feet  to  the  village  of  Westport,  at  an  estimated  cost 
of  $10,000. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING   JUNE  30,  1893. 

Under  the  appropriation,  as  above,  proposals  for  dredging  were  re- 
ceived, and  under  date  of  February  25,  1893,  a  contract  was  entered 
into  with  B.  E.  Seward,  of  Albany,  N.  Y.,  to  do  the  reciuired  work  at 
the  rate  of  27  cents  per  cubic  yard.  Dredging  under  this  contract 
was  begun  May  8, 1893,  and  up  to  the  close  of  the  fiscal  year  3,051 
cubic  yards  of  mud,  sand,  and  stones  had  been  dredged,  making  a 
channel  60  feet  wide  and  4  feet  deep  at  mean  low  water,  extending 
from  the  4-f()ot  curve  about  900  feet  northward  towards  the  WestiH)rt 
wharves.  Work  is  still  in  progress.  The  contract  expii*es  October  31, 
1893. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  condition  of  dredged  channel  is  as  above  described. 

% 

PROPOSED  OPERATIONS. 

Under  the  existing  contract  it  is  proposed  to  extend  the  4-foot  chan- 
nel as  far  as  the  available  funds  will  permit. 

Future  approx)iiation8  will  be  ai)i)lied  to  dredging  to  complete  the 
project.  ^ 
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Appropriations  for  the  improvement  of  fiaugatuck  Eiver,  Connecti- 
cut, have  been  made  as  foUftws: 


Application. 

Date. 

Amount. 

Undfrinff - 

July  13, 1892 

$7,000.00 

Sangatuck  River  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  is  the 
port  of  entry. 

The  nearest  light-house  is  on  Sheffield  Island,  5  miles  southwest  from  the  river's 
month. 

Fort  Hale,  New  Haven  Uarhor,  ahout  27  miles  east,  is  the  nearest  work  of  defense. 

Money  stateinenU 

Amonnt  appropriated  by  aot  approved  Jnly  13, 1892 $7, 000. 00 

June  30, 1893,  amount  expended  during  fiscal  year 970. 93 

July  1, 1893,  balance  unexpended 6,029.07 

July  1, 1893,  outstanding  liabilities $765.25 

July  1, 1893,  amount  covered  by  uncompleted  contracts 4, 954. 23 

5,719.48 


July  1, 1893,  balance  available. 


309.59 


{Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895    3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Ah$lraci  of  laropoaaU  for  dredging  in  Sangaiuclc  River y  Connectiouij  opened  hy  Coh  D.  C, 
Houston,  Corp$  of  Engineers,  at  New  York  City,  February  S,  189 J, 


Ko. 
of  bid. 


2 

♦3 

4 


Name  and  addreaa  of  bidder. 


Alonzo  J.  Beardsley  and  George  B.  Beardsley,  Bridge- 
port, Conn. 

AIonaoE.  Smith,  iBlip.N.Y 

£.R. Seward  Albany,N.Y 

The  Hartford  Dredging  Cumpany,  Hartford,  Coun  . . . 


R%te  per 
cable  yard, 
0COW  meas- 
urement. 


A  mount  of 

bid  (20,000 

cubicyurdH). 


Cents. 
28 

31 
27 
29 


$5,600 

6,200 
5,400 
5,800 


Remarks. 


Loweat  bid. 


*  Entered  into  oontraoi  February  25, 1803 ;  in  progrcas ;  contract  expiree  October  31, 1893. 


COMMKRCIAL  STATISTICS. 


These  statistics  have  been  asked  for  but  have  not  as  yet  been  received. 
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IMPBOTEMBNT  OF  KOBWALK  HABBOHy  OOimEOTlOUT. 

Korvalk  Harbor  or  Biyer  is  a  tidal  estoaiy,  with  a  narrow  channel 
extending  about  3  miles  north  from  Long  Island  Soond  to  the  town  of 
Korwalk.  Above  Norwalk  the  river  is  a  smftU  fresh-water  stream.  , 
South  Korwalk  is  on  the  west  bank  of  the  river^  1}  miles  below  Nor- 
^  widk.  At  this  point  the  river  is  crossed  by  two  drawbridges,  the  lower 
'one  a  highway  Bridge,  and  the  other  (450  feet  above)  the  bridge  ci  tbe 
New  York,  New  Haven  and  Hartford  Bailroad. 

In  1867  a  company  was  incorporated  under  the  laws  of  the  State  of 
Connecticut  for  the  improvement  of  the  river.  Little  work  was  done, 
and  when  improvement  was  begun  by  the  United  States  the  low-water 
depth  to  South  Norwalk  was  6  feet^  and  to  Norwalk  but  1  fbot. 

PBOJEOT  FOB  IMFBOVIBMENT. 

By  act  of  March  2, 1829.  Congress  appropriated  $80  <<  for  making 
a  survey  of  the  harbor  of  Norwalk,  Conn.,  with  a  view  to  ito  im- 

Jrovemenf    The  survey  was  made  by  Capt.  Hartmau  Baohe,  U.  S. 
ingineers,  who,  in  his  report  on  the  same,  dated  May  10, 1890,  recom- 
mended excavating  the  diLannel,  proposing  to  build  a  steam  dredge  for 
the  purpose. 
The  cost  was  estimated  as  follows: 

For  a  ohaEnnel  12  feet  deep  at  ordinary  hijch  water $19^668.95 

For  a  ehannel  10  feet  deep  at  ordinary  high  water » 1^4186.45 

Ko  money  was  appropriated  for  carrying  out  this  plan,  and  in  1871 
another  survey  was  ordered  by  Congress  which  was  made  in  the  same 
•    year. 

In  his  report  on  the  latter  survey,  dated  December  16, 1871  (printed 
in  Senate  Ex.  Doc,  No.  23,  Forty-second  Congress,  second  session;  also 
in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1872,  p.  900),  Gen. 
Warren,  U.  S.  Engineers,  submitted  a  project  for  dredging  a  channel  6 
feet  deep  and  100  feet  wide  from  Long  Island  Sound  up  to  Norwalk,  at 
an  estimated  cost  of  $34^000. 

In  1880  the  terms  01  the  river  and  harbor  act  provided  that  **  so 
much  of  said  appropriation  ($5,000)  as  shall  be  necessary  therefor 
shall  be  so  expended  as  to  have  a  channel  6  feet  deep  at  low  water  be- 
tween the  steamboat  landing  in  said  Norwalk  and  Long  Island  Sound." 
As  a  channel  of  the  projected  width  (100  feet)  and  depth  of  6  feet  at 
mean  low  water  existed,  this  was  interpreted  as  requiring  a  depth  of  6 
feet  at  extreme  low  water  (see  Annual  Eeport  of  the  Chief  of  Engineers 
for  1881,  Part  I,  p.  C09),  which  would  be  of  8  feet  at  mean  low  water, 
and  the  project  was  accordingly  modified  to  provide  for  obtaining  that 
depth  up  to  South  Norwalk,  where  the  steamboat  landing  was. 

The  latest  estimate,  made  to  include  the  cost  of  this  modification  and 
of  a  large  amount  of  dredging  already  required  to  maintain  the  chan- 
neh  places  the  total  cost  from  the  time  of  beginning  work  at  $84,000. 

Up  to  July  1,  1892,  the  channel  below  South  Norwalk  had  bf»n 
dredged  100  feet  wide  and  8  feet  deep  at  mean  low  water,  and  above 
South  Norwalk  it  had  been  made  from  60  to  100  feet  wide  and  6  feet 
deep,  and  the  project  was  considered  practically  completed. 
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OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 
Xotlung  was  done. 

PRESENT  OONDITION  OF  IMPROVEMENT. 

The  channel  below  South  Norwalk  is  100  feet  wide  and  8  feet  deep 
at  mean  low  water;  fh>m  South  Sorwalk  to  Norwall^  it  is  from  60  to 
100  feet  wide  aud  6  feet  deep,  except  some  slight  shoaliDg  which  has 
occurred  in  the  upper  part  of  the  harbor. 

PROPOSED  OPEEATIOKS. 

The  project  is  considered  practically  completed,  and  no  further  work 
under  it  is  reqaired,  except  such  dredging  as  may  be  necessary  from 
time  to  time  to  maintain  the  depths  already  made.  So  appropriation 
is  needed  for  the  enaning  year. 

Appropriations  for  improving  Sorwalk  Harbor  have  been  made  as 
follows: 


i„„l...... 

Du,«, 

Atuaunt, 

M«r.   S,182S 
Mar.   S.18T3 

iT'lii 
ts  is 

iS:,!;B 

SapLllMBM) 

WIO 
<IOt 

o» 

OIK 

!ssiP.is£!is.:Si'5s.ir..'^":'."5"' 

^- 

*Part  of  an  vpropriition  of  (28.000.  of  jtbich  ISS.OOO  wH  required  to  be  «ip«iided  at  Wllaoni  FolnC 

Nonr^k  la  in  tho  F^rfield  collection  district,  and  ia  II  miles  west  of  Bridgeport, 
the  port  of  entry. 

'  NorwBllc  ligbt-booM  Is  on  Sheffield  laUnd,  at  tbe  harbor  eaCrance. 

The  nuTMt  work  of  defense  is  Fort  Schuyler,  Thro^  Neck,  at  tbe  head  of  Long 
Islftnd  Soond,  about  29  ndlea  aouthweat. 

MoTiey  statement. 


Ootmitoui;  sTATUTics  for  tbr  calendar  txar  1 
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Commercial  BtatUHct  far  the  ealeni^t  $mr  180U . 

ABRIYALS  AlfD  DSPABTUBSS  OF  YESSELS. 

[Draft,  7  to  12  feet;  toamage,  100  to  500  tons.] 


Kind  of  yessels. 


Steamers 

Sailveeaela 

Barges  and  canal  boats 

Totsl 


No.  of 
round 
trips. 


1,051 
475 
OUO 


2,iae 


CABGOES. 


Articles. 


N 


Coal 

Lumber  (18,000,003  feet) 
General mercbandise  ... 

Total 


'^--      ""'r^^ 


100.000 

18,600 

250.000 


868,500 


$400,000 

3»».000 

15,000.0(10 


15,790,000 


D  14. 
IMPROVEMENT  OF  HARBOR  AT  WILSONS  POINT,  CONNECTICUT, 

Wilsons  Point  Harbor  is  a  bay  on  the  north  shore  of  Long  Island 
Sonnd,  about  1^  miles  west  from  the  mouth  of  Norwalk  Biver  or  Har- 
bor. 

The  lower  half  of  the  harbor  is  about  half  a  mile  widc^  with  depth 
decreasing  from  16  feet  gradually  to  6  feet  at  Wilsons  Point ;  the  up- 
per half  is  from  1,000  to  500  feet  wide,  with  depth  of  3  feet  or  less  at 
low  tide.  The  harbor  is  sheltered  by  the  mainland  and  by  She£Beld 
Island  (the  most  westerly  of  the  Norwalk  Islands)  from  all  quarters, 
exrept  the  southwest ;  it  is  partly  sheltered  from  the  southwest  by 
Bell  Island,  an  island  separated  from  the  mainland  by  a  marsh  and 
narrow  creek. 

WilsoDS  Point  Harbor  has  been  used  to  some  extent  for  many  years 
as  a  harbor  of  refuge  and  place  to  lie  up  for  the  night  by  fishing  boats 
and  oyster  steamers,  and  occasionally  by  barges  caught  out  in  storms. 

There  is  no  settlement  upon  the  shores  of  the  harbor,  except  a  col- 
lection of  summer  cottages  on  Bell  Island. 

A  few  years  ago  the  Danbury  and  Nor  walk  Eailroad  Company  (now 
a  branch  of  the  Housatonic  llailroad  Company)  made  Wilsons  Point 
their  terminus,  and  subsequently  the  New  England  Terminal  Com- 
pany was  formed  to  construct  docks,  car  yards,  and  coal  sheds,  and 
to  operate  in  the  interest  of  the  Housatonic  Bailroad  and  its  connec- 
tions. A  large  dock  was  built,  with  transfer  bridges,  by  which  freight 
cars  were  taken  on  board  steamers,  and  freight  carried  to  New  York 
City  without  unloading  and  reloading. 

PEG JEOTS  FOB  IMPROVEMENT. 

March  3, 1888,  a  letter  was  sent  by  the  Hon.  William  P.  Prye,  United 
States  Senator,  to  the  Secretary  of  War,  asking  that  a  special  exami- 
nation of  Norwalk  Harbor  be  made  with  reference  to  developing  busi* 


Ihl  IB?!. 
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ness  which  urgently  required  further  improvements.  This  letter  was 
referred  to  Col.  Houston,  U.  S.  Engineers,  for  report.  Upon  inq^uiry  it 
was  learned  that  the  business  referred  to  was  that  of  the  railroad  ter- 
minus at  Wilsons  Point,  and  that  it  was  desired  that  the  United  States 
undertake  dredging  a  channel  15  feet  deep  and  300  feet  wide  up  the 
harbor  to  the  vicinity  of  the  railroad  wharves.  There  was  no  money 
available  for  a  detailed  examination  of  the  locality,  but  estimates  for 
dredging,  based  upon  recent  U.  8.  Coast  Sui-vey  charts,  were  made 
as  follows  : 

230, 000  cubic  yards  at  20  cents $46,000 

Contingencies,  15  per  cent 6,900 

Total 52,900 

The  river  and  harbor  a<jt  of  1888  made  appropriation  for  Norwalk 
Harbor,  Connecticut,  of  $28,000,  with  provision  as  follows : 

Twenty-flve  thousand  doHam  of  Tirhicli  shall  be  expended  in  dredging  and  deepen- 
ing the  channel  in  the  lower  harbor,  np  to  Wilson  Point. 

Up  to  July  1, 1892,  the  channel  close  to  the  docks  had  been  dredged 
by  the  Terminal  Company  to  12  feet  depth  at  mean  low  water ;  outside 
this  the  channel  had  been  made  15  feet  deep  at  mean  low  water  to 
Long  Island  Sound,  and  700  feet  wide  with  an  additional  width  of  200 
feet  on  the  east  side  for  a  distance  of  750  feet  south  from  the  wharves; 
the  15-foot  channel  had  also  been  extended  northward  parallel  to  the 
wharves  and  75  feet  westward  from  them,  with  200  feet  width. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893, 

Nothing  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channels,  as  above  described,  remain  in  good  condition. 

PROPOSED  OPERATIONS. 

The  improvement  of  this  harbor  is  completed  as  far  as  now  designed; 
no  further  work  is  projected  and  no  appropriation  is  required. 

Appropriations  for  improving  harbor  at  Wilsons  Point  have  been 
made  as  follows: 


Application. 


Dredjy^g* 
Do.. 


Total. 


Date. 


Ang.11,1888 
Sept.  19, 1890 


AmouDt. 


$25,000 
30,000 


55,000 


*Part  of  an  appropriation  of  $28,000  for  Norwalk  Harbor,  directed  by  the  appropriation  act  to  be  ex- 
pended at  Wilsons  Point. 

Wilsons  Point  is  in  the  Fairiield  collection  district,  and  is  about  14  miles  sonth- 
west  from  Bridgeport,  the  port  of  entry. 

Norwalk  light-hoase,  on  Sheffield  Island,  is  about  half  a  mile  south  of  the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  at  the  head  of  Long 
Island  Sound,  abont  29  miles  southwest. 

Money  statement. 

July  1, 1892,  balance  unexpended $8,333.70 

June  30, 18Si3,  amount  expended  during  fiscal  year 7, 010. 60 

July  1,1893,  balance  unexpended 1,323.10 


^52         EEPORT  OP  THE   CHIEF   OP  ENGINEERS,  U.  fl.  ABICT. 

COMMERCIAL\8TATI8TIC8  FOR  TIIR  CALENDAR  YEAR  1892. 

No  statistics  of  the  commerce  of  this  harbor  have  been  received  since  1890,  when 
221,202  tons  were  reported. 

The  conditions  have  changed  since  then  and  the  tonnage  for  1892  was  preanmably 
very  much  less. 


D  IS. 

IMPROVEMENT  OF  FIVE  MILE  RIVER  HARBOR,  CONNECTICUT. 

This  harbor  is  an  inlet  on  the  north  shore  of  Long  Island  Sound, 
about  2  miles  west  of  the  mouth  of  Norwalk  Harbor,  Connecticut.  It 
is  about  1  mile  long  and  from  300  to  800  feet  wide.  About  three- 
quarters  of  a  mile  above  its  mouth  it  runs  bare  at  low  tide.  At  the 
mouth  the  depth  is  about  3  feet,  increasing  to  9  feet  at  a  point  about 
750  feet  out  into  the  Sound.    The  mean  rise  of  tide  is  about  7  feet. 

Since  1848  Five  Mile  River  has  been  largely  engaged  in  oyster- 
growing,  and  in  this  business  now  employs  about  140  vessels. 

These  vessels  could  only  enter  or  leave  the  harbor  at  high  tide;  con- 
sequently during  their  busy  season  they  were  obliged  to  Ue  up  for  the 
night  at  other  and  less  convenient  harbors. 

PROJECT  FOR  IMPROVEMENT. 

By  act  of  Congress  approved  August  5, 1886,  a  survey  or  examina- 
tion of  this  harbor  was  ordered,  which  was  made  in  the  following 
fall,  and  reix)rted  on  under  date  of  December  7, 1886  (rejwrt  printed  in 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1887,  Part  I,  p.  639). 

In  this  report  a  project  for  improvement  was  proposed,  which  con- 
sisted in  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100 
feet  wide,  to  extend  up  the  harbor,  and  to  be  about  6,000  feet  long;  the 
estimated  cost  was  $25,000.  This  project  was  adopted  in  1888,  when 
work  under  it  was  ordered  by  the  appropriation  of  $5,000  made  by  act 
of  Congress  of  August  11,  1888. 

Up  to  July  1,  1892,  52,938  cubic  yards  had  been  dredged  under  this 
project,  making  the  channel  about  2,450  feet  long,  60  feet  wide,  and  8 
feet  deep  at  mean  low  water. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

Five  thousand  dollars  was  appropriated  for  continuing  this  improve- 
ment by  a<*t  of  Congress  approved  July  13,  1892;  proposals  were  re- 
ceived and  a  contract  for  dredging  about  30,000  cubic  yards  at  the 
rate  of  14 J  cents  per  yard  was  entered  into  with  Alonzo  J.  Beardsley, 
dated  October  10, 1892.  Work  has  not  yet  been  begun;  the  contract 
expires  July  31, 1893. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Under  the  existing  project  the  channel  has  been  dredged  from  deep 
water  in  Long  Island  Sound  about  2,450  feet  up  the  harbor,  with 
width  of  60  feet  and  depth  of  8  feet  at  mean  low  water.  It  retains  its 
depth  fairly  well,  the  only  shoaling  being  from  a  slight  falling  in  of  its 
banks. 


APPENDIX  D — REPORT  OF  LIEUT.  COL.  ROBERT. 


963 


PROPOSED  OPERATIONS. 


TJnder  the  contract  now  in  force  it  is  proposed  to  extend  the  channel 
about  1,000  feet  farther  up  the  harbor,  and  with  future  appropriations 
to  extend  and  widen  it  as  provided  for  in  the  project  for  improvement. 

Appropriations  for  improving  harbor  at  Five  Mile  Eiver,  Connecti- 
cut, have  been  made  as  tbllows : 


Application. 

Dredging 

Do 

Dredging  (not  yet  expended) 

Total 


Date. 


Ang.  11, 1888 
Sept.  10, 18(H) 
July  13, 1892 


Amount. 


$5,000 
5,000 
6,000 


15,000 


FiVe  Mile  River  is  in  the  Fairfield  collection  district,  and  is  about  13  miles  west  ot 
Bridgeport,  the  port  of  entry. 

The  nearest  light-house  is  on  Sheffield  Island,  nearly  2  miles  from  the  mouth  oi 
the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  at  the  head  of  Long  Island  Sound, 
27  miles  southwest. 

Money  statement 

July  1, 1892,  balance  unexpended $113.04 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

5, 113. 04 
June  30, 1893.  amount  expended  during  fiscal  year 84. 46 

July  1, 1893,  balance  unexpended 5,028.58 

July  1, 1893,  amount  covered  by  uncompleted  contracts 4, 350. 00 

July  1, 1893,  balance  available 678.58 

{Amount  ^estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18i66  and  1867  and  of  sundry  civil  act  of  March  3,  1893. 


Abstract  of  prapotals  for  dredging  in  the  harbor  of  Five  Mile  River,  Connecticutj  opened 
by  CoL  D,  C.  Houston f  Corps  of  Engineers ,  at  New  York  Ciiyj  September  26,  1892, 


No.  of 
bid. 

Kame  apd  address  of  bidder. 

Batepor 
cubic 
yard- 
scow 

measure- 
ment. 

Amount  of 

bid,  20.000 

cubic  yards. 

Bemarks. 

* 

1 

Hartford  Dredffinff  Co..  Hartford.  Conn 

Centi. 

15 
Hi 

$3,380 
3,000 
2,900 

2 

rriiArlAfi  find  R,  K.  M»lb«i*.  N«w  York  f  Mtv 

•8 

Alonvo  J'  BeardslAv,  Stratford,  Conn 

Lowest  bid. 

.' 

*  Entered  into  contract  October  10, 1892,  for  about  30,000  cubio  yards ;  work  not  yet  bc^un ;  contract 
expires  Ji4y  81, 1803. 
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COMMRRCIAL  STATISTICS  TOR  CALENDAR  YEAR  1892. 
[From  informAtion  furnished  by  Mr.  Chaa.  W.  Bell,  of  Five  Mile  Hiver,  Conn.] 

Oysters  raised bnsliels..  720,000 

Value  of  oysters  raised $432,000 

Steatiiers  employed 26 

Sail  vessels  employed 112 

Draft  of  above  vessels feet..  1\  to  8 

Tonnage  of  above  vessels tons..  2  to  100 

Value  of  above  vessels,  about $225, 000 

Coal  received  by  water tons..  11,000 

One  thonsand  four  hundred  barrels  of  oysters  were  packed  here  for  export  to 
Great  Britain ;  28,000  barrels  were  packed  at  Norwalk  and  other  places  for  export  by 
planters  that  belong  here,  for  we  still  lack  Water  and  wharfage  to  accommodate  the 
business  that  would  be  done  here.  Round  clams  shipped'  from  here,  800  barrels. 
Five  cargoes  of  bricks  brought  here.  Two  hundred  and  fifty  thousand  bnshels  of 
oysters  delivered  on  board  of  vessels  here.  One  hundred  vessels  eame  in  this  har- 
bor for  refuge  in  the  past  year. 

No  new  lines  of  transportation  have  been  established  since  Jnly  1, 1891« 


D  i6. 
IMPROyEMENT  OF  STAMFORD  HARBOR,  CONNECTICUT. 

This  is  a  small  harbor  on  the  north  shore  of  Long  Island  Sonnd, 
about  6  miles  east  of  the  New  York  State  line.  The  harbor  consists  of 
a  bay  about  a  mile  long  and  a  mile  broad,  at  the  head  of  which  two 
channels  extend  up  nearly  a  mile  toward  the  middle  of  the  village. 
The  west  branch  is  the  mouth  of  Mill  Biver,  a  small  stream  dammed 
at  Oliver  Street  Bridge,  the  head  of  the  harbor;  the  origin^  low- water 
depth  for  a  mile  below  the  bridge  was  from  1  to  3  feet  in  a  crooked 
channel,  and  the  7-foot  curve  in  the  bay  was  about  7,600  feet  below  the 
bridge;  all  the  wharves  are  in  the  upper  half  of  this  distance.  The 
east  branch  was  originally  a  crooked  stream  running  through  Salt 
Marsh ;  it  was  straightened  and  deepened  by  private  enterprise  and 
was  known  as  "the  canal.''  Though  nominally  under  control  of  the 
corporation  which  deepened  it,  the  east  branch  has  been  for  a  long  time 
practically,  and  recently  has  been  formally,  opened  to  fr^e  public  use. 
In  1892  it  had  an  available  depth  of  6J  feet  at  mean  low  water,  with 
width  of  about  60  feet  nearly  to  its  bead. 

The  mean  rise  of  tide  in  Stamford  Harbor  is  about  7.9  feet. 

PROJECTS  FOR  IMPROVEMENT. 

By  act  of  March  2,  1829,  Congress  appropriated  $100  for  making  a 
survey  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  in^irove- 
ment.  The  survey  was  made  by  Capt.  llartmann  Bache,  U.  S.  Engi- 
neers, in  1829.  In  his  report  on  the  same,  dated  May  10, 1830,  Capt 
Bache  recommended  excavating  the  channel  (proposing  to  build  a 
steam  dredge  for  the  purpose),  the  cost  being  estimated  as  follows: 

For  a  channel  12  feet  deep  at  ordinary  high  Trater  (about  4  feet  at  mean 

low  water) '. $13,2>0.00 

For  a  channel  10  feet  deep  at  ordinary  high  water 11, 035. 20 

No  money  was  appropriated  for  carrying  out  this  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  following  year.  In  his  report  on  this  survey, 
dated  December  12,  1883  (printed  in  Senate  Ex.  Doc.  Ko.  50,  Forty- 
eighth  Congress,  first  session;  also,  in  Annual  Report  of  the  Chief 
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of  En^neers  for  1884,  Part  T,  p.  672),  Col.  McFailand,  U.  S.  Enjjineers, 
submitted  a  project  for  dredging  a  cliaiinel  80  feet  wide  and  5  feet  deep 
at  mean  low  water,  from  deep  water  in  the  bay  up  to  Oliver  Street 
Bridge,  estimated  to  cost  as  follows: 

Dredging,  80,000  cubic  yards  of  mud,  at  20  cents $16,000.00 

Contingencies 4,000.00 

Total 20,000.00 

It  was  not  intended  to  include  the  removal  of  the  ledge  under  and 
just  below  the  bridge. 

The  beginning  of  the  work  under  this  project  was  approved  by  the 
Secretary  of  War  August  30, 1886,  after  the  first  appropriation  for  im- 
proving the  harbor  h^  bfien  made. 

Up  to  July  1, 1892,  the  channel  of  the  west  branch  had  been  made  5 
feet  deep  at  mean  low  water  and  about  80  feet  wide  up  to  within  1,000 
feet  of  the  head  of  the  harbor.  Near  the  head  of  the  harbor  the  width 
was  from  50  to  70  feet;  at  the  bends  of  the  channel  the  width  had  been 
made  from  100  to  140  feet.  Ko  work  had  been  done  in  the  east  branch. 
The  project  of  1883  was  considered  practically  completed. 

Under  the  river  and  harbor  act  approved  September  19, 1890,  a  sur- 
vey of  Stamford  Harbor  was  made,  the  report  on  which,  dated  Septem- 
ber 16, 1891,  was  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1891,  Part  I,  p.  849,  et  seq.  This  report  presents  a  project  for 
enlarging  the  channel  of  the  west  branch  of  the  harbor  to  accommodate 
the  growing  commerce  of  Stamford,  and  estimates  were  submitted,  as 
follows: 

Dredging  to  make  the  channel  150  feet  wide  and  7  feet  deep  at 

mean  low  water :  190,000  eabic  yards,  at  21  cents « . .  $39, 900. 00 

Contingenoies  and  supervision,  about 6, 100. 00 

$46,000.00 

Dredging  to  make  the  basin  between  harbor  lines  at  the  head 
of  the  harbor  7  feet  deep:  150, 000  cubic  yards,  at  28  cents..    42,000.00 

Contingenoies  and  supervision,  about 7, 000. 00 

49,000.00 

Total  estimated  cost - 95,000.00 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $15,000  for 
improving  harbor  at  Stamford,  Conn.,  with  proviso  that  not  less  tlian 
one-half  the  sum  shonld  be  expended  on  the  east  brancli.  This 
appropriation  was  evidently  based  upon  the  survey  of  1890-'yi,  which 
was  before  Congress  at  the  time,  and  also  upon  a  desired  improve- 
ment of  the  east  branch,  which  had  not  been  asked  for  at  the  time 
when  the  survey  was  made.  Therefore  the  east  branch  was  surveyed 
and  a  project  submitted  for  making  the  channel  9  feet  deep  at  mean 
low  water,  to  be  100  feet  wide  for  a  length  of  8,535  feet  and  50  feet 
wide  for  about  1,200  f^t  to  the  head  of  navigation,  by  dredging  and 
removing  rocks  and  bowlders,  at  an  estimated  cost  of  $28,500.  The 
plans  for  improvement  of  both  branches  were  adopted,  and  the  project 
of  1892  now  consists  of : 

Dredging  to  make  the  channel  in  the  West  Branch  150  feet  wide  and  7  foot 
deep  at  meim  low  water,  190,000  cubic  yards,  at21  cents $39,900 

Dredging  to  make  the  basin  between  harbor  lines  at  the  head  of  the  West 

Branch  7  feet  deep  at  mean  low  water,  150,000  cubic  yards,  at  28  cents. .        42, 000 

Dredging  to  maketne  channel  in  the  East  Branch  9  feet  deep  at  mean  low 
water,  100  feet  wide  to  the  Steamboat  Wharf,  a  distance  of  about  8,535 
feet,  and  50  feet  wide  for  1,200  feet  further,  160,000  cubic  yards,  at  16 
oents 25,000 

Coutingendes-,  inspection,  etc.,  estimated  at 16,000 

Total  estimated  cost  of  project  of  1892,  A'om  beginning 123,500 


date  of  February  26, 1893,  a  conti'act  vas  entered  into 
Seward,  of  Albany,  N.  T.,  for  dredging  at  the  rate  o 
cubic  yard.  The  contract  expressly  provided  that  worl 
April  1, 1893,  The  contractor  bad  no  plant  of  his  own 
at  that  time,  and  was  unable  to  promiae  to  begin  be 
therefore,  by  authority  of  the  Chief  of  Engineers,  date 
contractor  was  notified  by  letter  of  April  21,  1893,  th 
was  annulled  "because  of  failure  to  commence  on  the  • 
the  contract,"  and  an  offer  of  the  Hartford  Dredging  Coi 
ford  Conn.,  to  do  the  work  at  the  same  rate,  16^  cents,  ar 
May  15,  1893,  was  accepted.  Under  this  arrangement 
begun  May  16, 1893,  and  up  to  the  close  of  the  fiscal  yt 
yards  of  sand  aud  mud  had  been  removed,  making  the 
deep  at  mean  low  water,  with  width  of  60  feet  up  to  "Ti 
distance  of  about  1,600  feet.    A  few  small  boulders  wet 

PRESENT   CONDITION  OP  IMPEOVEMINT 

The  channel  of  the  West  Branch  practically  retains  itf 
at  mean  low  water,  with  width  from  60  to  80  feet,  as  i 
project  of  1884. 

The  channel  of  the  East  Branch  is  as  above  described 
in  progress  being  the  only  public  work  of  improvemei 
part  of  the  harbor. 

PROPOSED   DFEKATIOKS. 

With  the  available  funds  it  is  proposed  to  make  the 
East  Branch  9  feet  deep  at  mean  low  water  aud  60  feet  wi< 
boat  Lauding,  a  distance  of  about  8,500  feet  from  dei 
outer  harbor.  With  future  appropriations  it  is  propoi 
this  channel  and  to  dredge  the  channel  and  basin  of  the 
as  described  above. 


\   ^ 
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/ 


Pr^«ctcd.  channel*  •t70W7  by  )>c^v 
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Application. 


Amount. 


►orv©; 


Li: 


>red|niig,  West  Branch. 

Do.".".'.".'.'.".'.'!'.!!.'*; 

)Tedging,  East  Branch. . 


Mar.  2,1829 
Ang.  2,1882 
Aug.  5,1886 
Ang.  11, 1888 
Sept.  19, 1890 
July  13, 1892 


Total 


$100 

350 

10,000 

6,000 

6,000 

15,0Q0 


35.450 


Stamford  Harbor  is  in  the  Fairfield  collection  diRtrlct,  of  which  Bridgeport  is  the 
><)rt  of  entry.  There  is  a  light-house  on  the  middle  ground  at  the  harbor  entrance. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  20  miles  to  the  south- 
vest. 

Money  Statement. 


fuly  1,  1892,  balance,  unexpended $60.73 

Lmount  appropriated  by  act  approved  July  13,1892 15, 000. 00 


Tune  30, 1893,  amount  expended  during  fiscal  year. 


15, 060. 73 
965.79 


Tuly  1,  1893,  balance  unexpended 14,094.94 

Fuly  1,  1893,  putstanding  liabUities $3,572.30 

Fuly  1,  1893,  amount  covered  by  uncompleted  contracts 9, 755. 30 

13,327.60 


767.34 


Fuly  1,  1893,  balance  available. 

I  Amount  (estimated)  required  for  completion  of  existing  project 108, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895    50,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  Marob  3, 1893. 


Ahstraot  of  proposals  for  dredging  in  Stamford  Harbor ,  ConneoHout,  opened  hy  Col,  D, 
C.  Houston  J  Corps  of  Engineers  ^  at  New  York  City,  February  g,  189$, 


No.  of 
bid. 


1 

•2 

3 

4 


Name  and  address  of  bidder. 


The  Hartford  Dredgine  Co.,  Hartford,  Conn. 

K.  R.  Sewanl,  Albany,  N.  Y 

J.  H.  Fenner,  Jersey  City,  N.  J 

Alonso  E.  Smith,  Islip,  K.  Y 


Rate  per 
cnbio 
yard, 
scow 

measure- 
ment. 


Genu. 

^^ 
19 

20 


AmonnttOf 

bid 
(50, 000  cn- 
bio yards). 


$8,650 
8,250 
9,500 

10,000 


BomarVs. 


Lowest  bid. 


*  Entered  into  contract  February  25, 1893;  contract  annnlled  April  21,  1893,  for  failurcTto  commence 
n  tlie  day  specified. 


Commercial  statistics  for  the  calendar  year  189S, — Vessels  arriving  and  departing^ 

[Draft  5  to  12|  feet.] 


Eind  of  vessel. 


UDsrs 

^•Jing  vessels 

BS 

Totsl.... 


No.  of 
ronnd 
trips. 


1,4U 
461 
313 


2,188 


OBT  OF  THE   CHUiF  OF  ENQINEEBS,  V.&.  IBICF. 

Frduhl  received  and  uliipited. 


im,„.. 

TOIM. 

1 

59  421 

LnmbiT.biirjT 

■  imdbal 

K-m 

Tot«l.. 

IM,«IT 

inplete  dftla  were  roneivcd  for  yirevionH  yiuira  whiuh  ooald  bs  nned  j 


Tlii8  hiirbor  is  a  tidal  inlet  extt'inling  about  2  miles  nortliwardl 
Long  Isliind  Soiiiiil  nt  n  point  4  miles  i-a^t  of  tho  New  York  Stai 
It  has  a  higli-wator  width  of  from  800  ti>  2.000  ftjct,  but  thp  low 
channel  is  narrow  and  bouuded  by  muti  flats.  At  low  tide  then 
available  depth  of  7  feet,  with  width  of  about  LHH)  feet  for  the  fir 
mile,  the  depth  above  gradually  decreasing  to  alnu)8t  zero  at  thi 
of  tho  harbor. 

MianuB  ia  a  small  settlement  at  the  north  end  of  the  inlet; 
thre«' quarters  of  a  mile  below  the  ntream  itt  crosxed  by  the  draw 
of  the  Now  York,  New  Haven  and  Hartford  Railroad,  whioli  has  st 
known  as  Riverside  and  Cos  Gob,  on  the  east  and  west  banks  n 
jvely.  Tbo  commerce  of  the  harbor  ia  practically  confined  tot) 
plies  of  the  comunitics  living  along  its  shores.  At  Cos  Cob,  ab^ 
railroiidbriilgc,  is  a  sliijtyiird,  wlicn^  a  I'oiisidiTiible  nnmbei'  of 
boats  are  repaired  and  some  built;  at  Riverside,  below  tho  bridj 
the  houses  and  docks  of  the  Riverside  Yacht  Club, 

The  mean  rise  of  tide  is  about  7  j  feet. 

PROJECT  FOB  IMPROVEMENT. 

By  act  of  Congress  approved  September  10, 1890,  a  prelimini 
amination  and  survey  of  this  harbor  were  ordered.  The  report 
survey,  dated  July  31,  ISDl,  and  printed  in  the  Annual  Rejiort 
Chief  of  Engineers  for  18dl,  Part  1,  p.  855,  Contains  plan  and  est 
for  improvement,  to  make  by  dredging  a  chaitiiel  of  6  feet  depth  a 
low  water,  150  feet  wide  up  to  the  railroad  bridge,  and  lOU  {a 
thence  to  Mianus,  at  cost,  as  follows: 

DiwI^nK  160,000  cubic  yar<1a,  at  20  cents 

Contingencies 

Total 

This  project  was  adopted  by  approval  of  the  Secretary  of  War 
July  ^1, 1892,  after  the  lirst  appi-opriation  lor  the  improvemei 
been  made. 


tirn 


APPENDIX   D ^REPORT   OP   LIEUT.    COL.    ROBERT. 


959 


OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

Seven  tliousand  dollars  were  appropriated  for  this  work  by  the  river 
and  harbor  act  approved  July  13, 1892  j  and  after  duly  advertising  and 
receiving  proposals  for  dredging  a  contract  was  entered  into  with 
Alonzo  J.  Beardsley,  of  Bridgeport,  Conn.,  to  dredge  about  40,000  cubic 
yards  of  material  at  the  rate  of  16  cents  per  cubic  yard.  Work  under 
this  contract  was  begun  May  9, 1893,  and  to  the  close  of  the  fiscal  year 
23,953  cubic  yards  of  mud  had  been  dredged  from  the  channel  making 
it  75  feet  wide  up  to  the  railroad  bridge  with  25  feet  greater  width  for 
about  half  the  distance.  The  depth  made  was  7  feet  at  mean  low  water, 
that  being  thought  necessary  (on  account  of  the  softness  of  the  mate- 
rial) in  order  to  retain  6  feet  depth.    Work  is  still  in  progress. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  present  4X)ndition  of  channel  is  as  above  described,  this  being  the 
first  public  work  of  improvement  done  in  Cos  Cob  Harbor. 

PROPOSED  OPERATIONS. 

With  future  appropriations,  it  is  proposed  to  continue  dredging  iu 
accordance  with  the  approved  project. 

The  only  appropriation  made  for  this  improvement  is  that  of  $7,000 
made  by  the  river  and  harbor  act  of  July  13,  1892,  expended  as  above 
described. 

Cos  Cob  Harbor  and  Mianus  River  are  in  tbe  coUection  district  of  Fairfield,  Conn., 
of  which  Bridgeport  is  the  port  of  entry.  The  nearest  light-honse  is  on  Groat  Cap- 
tains Ishindy  about  3  miles  sonthwest  from  the  harbor  entrance.  Fort  Schuyler, 
Throgs  Neck,  New  York,  18  miles  to  the  southwest,  is  the  nearest  work  of  defense. 

Money  statement. 

Amonnt  appropriated  by  act  approved  July  13, 1892 $7, 000. 00 

June  30,  1893,  amonnt  expended  during  liBcal  year 441. 44 

July  1,  1893,  balance  unexpended 6,558.56 

July  1,1893,  outstanding  liabilities $3,717.95 

July  1, 1893,  amount  covered  by  uncompleted  contracts 2, 407.  Go 

6, 125. 00 

July  1,  1893,  balance  available 433.56 

{Amount  (estimated)  required  for  completion  of  existinf^  project 29, 000. 00 
Amount  that  can  be  profitably  exx>ended  in  fiscal  year  ending  J  nne  30, 1895    20, 000, 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  dredging  in  ike  harbor  ai  Cos  Cob  and  Mianus  Biver^  Connect- 
icutj  opened  by  Col,  D,  C,  Eouston,  Corps  of  Engineers,  at  New  York  City,  September 

26,  1892.  • 


No.  of 
bid. 

Name  and  address  of  biddeon. 

Rate 

per  cubic 
yard, 
scow 

measure- 
ment. 

Cents. 

}?* 

30| 
15 

Amount  of 
bid  (30.000 
cubio 
yarda). 

Kemarka. 

1 

Hartford  nredirimr  Comnanv.  Sartford.  Conn ......... 

$5,070 
5,100 
9,150 
4,500 

2 

Charles  and  H.  B.  DuBcna.  New  York  Uitv 

8 

WilliAm  H.  Tavlor.  Jorsev  Citv.  N.  J................. 

4* 

AlonaoJ.  Dearafilev.  Stratford.  Conn   .,.,,.,, 

Lowest  bid. 

*  Entered  into  oontnMt  Ootobor  lO,  \W\  to  progress;  contract,  expiring  Jane  80, 1893,  extended  <S0 
days. 
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OOMBOBBOIAL   8TATI8TI08. 


Gpmnieroial  rtfttistios  for  the  calendar  year  1892  were  asked  for  Jane  1, 1893,  but 
have  not  yet  been  reoeived. 


D  z8. 
IMPBOVEMEHT  OF  FORT  CHESTER  HARBOR,  NEW  TORE!. 

■ 

This  harbor  consists  of  the  lower  part  of  the  Byram  Biver  and  a  bay 
at  its  month  opening  into  Long  Island  Sound.  The  river,  for  abont 
U  miles  from  its  month,  forms  the  boundary  line  between  tne  States  of 
!New  York  and  Oonneoticut.  It  was  formerly  navigable  to  within  a  ft w 
hundred  feet  of  the  bridge  at  Port  Chester^  a  little  more  than  a  nvile 
above  the  mouth. 

Before  improvement  the  available  depth  up  to  the  wharves  was 
about  1  foot  at  mean  low  water. 

The  meanrise  of  tide  is  7.4  feet 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1871,  and  a  project  for  improve- 
ment, based  on  it,  was  submitted  and  adopted.  Thd  project  provided 
for  the  removal  of  two  rocks — Sunken  Bock,  at  the  entrance  to  the 
bay,  with  5.7  feet  low-water  depth,  to  be  removed  to  11  feet,  and  Salt 
Bock,  about  1,000  feet  above  the  mouth  of  the  river,  partly  iMure  at  low 
water,  to  be  removed  to  9  feet  depth;  it  also  provided  for  a  break- 
water 400  feet  long  at  Byram  Point.    The  estimated  cost  was  as  follows: 

Sunken  Rock,  1,474.5  oabio  yards,  at  $40 168,960 

SaltRook,  316.3  «iibic  yards,  at  $40 13,663 

Breakwater  at  Byram  Point 36,000 


Total. 96, 

Under  this  project  Salt  Bock  was  removed  in  1873.  No  ftirther  work 
was  done  until  1884,  when  a  survey  of  the  channel  was  made  under 
the  appropriation  of  August  2, 1882,  and  a  project  for  expending  the 
funds  available  in  1884  (about  $16,000),  was  submitted  and  approved. 
It  provided  for  making  a  channel  from  60  to  100  feet  wide  and  2^  feet 
deep  at  mean  low  water,  from  the  bay  to  the  vicinity  of  the  bridge  at 
Port  Chester.  The  channel  was  completed  to  within  150  feet  of  the 
bridge  in  May,  1885. 

In  1886,  9,232  cubic  yards  of  sand  and  gravel  were  dredged,  straight- 
ening the  channel  and  removing  small  lumps  and  irregularities.  Under 
the  ax)propriation  of  $5,000,  made  in  1888,  the  project  was  modified  to 
omit  the  removal  of  Sunken  Bock,  and  to  change  the  location  of  the 
proposed  breakwater,  making  it  extend  from  Sunken  Bock  toward  the 
shore.  Sunken  Bock  was  dangerous  only  because  it  was  submerged,  and 
was  at  the  side  of  the  channel ;  the  channel  width  at  the  rock  was  ample. 
A  breakwater,  with  the  end  on  the  rock  rising  some  distance  above  high 
water,  would  serve  as  a  beacon,  and  would  be  an  aid,  instead  of  a  danger, 
to  navigation,  besides  affording  more  shelter  than  the  originally  pro- 
posed breakwater;  thus  it  would  take  the  place  both  of  the  breakwater 
and  of  the  removal  of  Sunken  Bock,  together  estimated  to  cost  $83,980. 
On  account  of  this  modification,  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1890,  the  estimated  cost  of  completion  of  project  was  t^ 
duced  from  $64,632  to  $25,000. 


APPENDIX   D REPORT   OF   LIEUT.    COL.    ROBERT.  961 

Up  to  July  1, 1892,  Salt  Eock  had  been  removed,  a  channel  2J  feet 
deep  at  mean  low  water  had  been  dredged  up  to  the  Port  Chester  High- 
way Bridge,  and  685  linear  feet  of  breakwater  had  been  constructed 
from  Sunken  Eock  toward  Byram  Point. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

Under  the  appropriation  of  $5,000  made  by  act  of  Congress  approved 
July  13, 1892,  proposals  for  extending  and  enlarging  the  breakwater  were 
received,  and  under  date  of  October  7,  1892,  a  contract  was  entered 
into  with  Humphrey  Toomey,  of  Guilford,  Conn.,  for  furnishing  and 
placing  about  3,600  tons  of  riprap  at  the  rate  of  $1.24  per  gross  ton. 
Delivery  of  stone  under  this  contract  was  begun  December  30, 1892, 
and  up  to  the  close  of  the  fiscal  year  1,985  tons  had  been  delivered,  of 
which  896  tons  were  used  in  extending  the  breakwater  shoreward  about 
198  linear  feet,  and  1,089  tons  were  used  in  enlarging  about  500  feet  of 
the  old  work.  By  terms  of  the  contract  the  enlargement  is  not  to  be 
accepted  until  the  ext'Cnsion  is  completed.  Work  is  still  in  progress; 
the  contract  expires  September  30, 1893. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Salt  Eock  has  been  removed  to  a  depth  of  9  feet  at  mean  low  water. 
The  breakwater  at  Byram  Point  has  been  made  783  feet  long. 

An .  available  channel  2 J  feet  deep  at  mean  low  water  has  been 
dredged  to  a  point  150  feet  below  the  bridge;  thence  to  the  bridge  the 
width  is  25  feet.  In  front  of  the  wharves,  where  vessels  lie  aground  at 
low  tide,  the  bottom  has  been  leveled  as  nearly  as  practicable. 

PROPOSED   OPERATIONS. 

With  future  appropriations  it  is  proposed  to  complete  the  breakwater 
at  Byram  Point  and  to  maintain  and,  if  necessary,  to  deepen  the  river 
channel. 

Appropriations  for  improvement  of  Port  Chester  Harbor,  Kew  York, 
have  been  made  as  follows: 


Application. 


Bemoving  Salt  Bock 

DredEinff  in  Byram  River  and  Bay 
BnaxwMer 

Do 

Do 


Total 


June  10, 1872 
Aug.  2,1882 
Ang.U,1888 
Sept.  10, 1890 
Jny  13, 1892 


Amount. 


$12,000 

15,000 

5,000 

5,000 

5,000 


42,000 


Port  Chester  Harbor  is  in  the  collection  district  of  New  York. 

The  nearest  light-house  is  on  Great  Captain  Island,  If  miles  east  of  the  month  of 
the  harbor. 

The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  15  miles  south- 
irest. 

Money  statement 

July  1, 1892,  balance  unexpended '..        $612.02 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

5, 612, 02 
June  90, 1893,  amount  expended  during  fiscal  year *     1,284.78 
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July  1,  189S,  balance  unexpended $4,327.24 

July  1,  1893,  outstanding  liabilities $2,055.85 

July  1,  1893,  amount  covered  by  uncompleted  contracts 1, 878. 60 

3,934.45 

July  1,  1893,  balance  available 392.79 

(Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  tnat  can  be  profttably  expended  in  fiscal  year  ending  June  30, 1895  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3«  1893. 


Ahatract  of  proposals  for  consimotion  of  hreakxoater  at  Port  Chester  Marhor,  New  York, 
opened  hy  Col.  D,  C.  Houston,  Corps  of  Engineers,  at  Neto  York  City,  Septembers?,  1892. 


Ko.of 
bid. 


*1 
2 
8 

4 
5 
6 


Name  and  address  of  bidde^. 


Humphrey  Toomey,  Guilford,  Conn  . 
S.  and  E.  S.  Belden,  Hartford,  Conn. 
John  A.  Boaker,  New  York  City — 

William  C.  Whvte,  New  York  City.. 

John  Voorhis,  Greenwich.  Conn 

Brown  &  Fleming,  New  York  City.. 


Rate  per 
ton. 

$1.24 
1.72 
1.75 

1.93i 

1.50 

1.50 

Amount 

of  bid 

(2,500  tons). 


$3,100.00 
4,300.00 
4,375.00 

4,837.50 
3, 750. 00 
3,750.00 


Bemarki. 


Lowest  Ud. 

Proposal   not 
signed. 


*  Entered  into  contract  October  7, 1892,  for  about  3,500  tons;  in  progress.    The  contract  expires  Sep- 
tember 30, 1893. 


COMMERCIAL  STATISTICS  FOB  THE  CALENDAR  TEAR  1892. 

These  were  promised,  hut  have  not  yet  heen  received.    They  would  prohably 
difier  little  from  those  reported  (or  1891,  which  were  as  follows : 

Arrivals  and  departures  of  vessels, 

[Draft,  5^  to  9  feet;  tonnage,  25  to  300 tons.] 


Steamers ... 
Sail  vessels 
Barges 


Total 


No.  of 
round 
trips. 


550 
400 
600 


1,550 


Tonnage. 


00,000 

22.000 

125,000 


207,000 


Freight  received  and  shipped  by  water. 


Receipts 

Shipinent  8 » 

Total 


Estiraated 
value. 


$1,100,000 
900,000 

.2,000,000 


The  above  figures  show  an  increase  in  tonnage  of  freights  since  1890  of  11,000  tons. 
The  principal  articles  of  commerce  by  water  are  manufactured  goods,  coal,  iroUj 
farmers'  produce,  and  general  merchandise. 
JNo  new  lines  of  transportation  have  been  established  since  July  1,  18^. 
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D  zg. 

IMPROVEMENT  OF  LARCHMONT  HARBOR,  NEW  YORK. 

Larclimont  Harbor  is  a  bay  on  the  northwest  shore  of  Long  Island 
Sound,  about  26  miles  by  water  from  the  Battery,  New  York  City,  and 
6  miles  southwest  from  the  boundary  between  the  States  of  New  York 
and  Connecticut.  The  harbor  is  about  half  a  mile  wide  and  extends 
rather  more  than  half  a  mile  inland  ;  it  is  a  basin  with  no  definite 
channel,  the  low-water  depth  of  18  feet  at  the  entrance  gradually 
decreasing  towards  the  shores,  east,  north  and  west. 

The  harbor  is  chiefly  used  by  the  Larchmont  Yacht  Club,  but  is  more 
or  less  sought  by  small  coasters  and  fishing  vessels  for  refiige  or  for 
night  anchorage.  It  is  exposed  to  storms  from  east  to  south,  and  dur- 
ing northeast  storms  heavy  seas  roll  around  Long  Beach  Point,  east 
of  the  harbor,  and  compel  vessels  to  go  well  up  into  shoal  water  for 
shelter. 

The  entrance  is  divided  into  three  channels  by  two  rocks :  Umbrella 
Eock,  about  800  feet  from  the  west  shore,  being  a  large  ledge  with 
least  depth  of  3.1  feet  at  mean  low  water,  and  Huron  Eock  about  900 
feet  southwest  from  the  east  shore,  a  smaller  ledge  with  least  depth  of 
9.8  feet.  The  channel  between  the  rocks  is  over  900  feet  wide,  And  is 
the  one  almost  invariably  used.  There  are  other  rocks  inside  the  har- 
bor which  are  well  known  and  are  marked  by  spindles;  they  are  too 
near  the  west  shore  to  interfere  with  the  use  of  the  harbor  for  general 
navigation. 

The  mean  rise  of  tide  is  7.4  feet. 

PROJECTS  FOR  IMPROVEMENT. 

The  river  and  harbor  act  of  August  11, 1888,  provided  for  a  survey 
of  Larchmont  Harbor,  which  was  made  the  following  year.  The  report 
on  the  survey,  dated  November  26, 1889,  was  printed  as  House  Ex. 
Doc.  No.  40,  Fifty-first  Congress,  first  session;  and  also  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1890,  Part  I,  jp  675.  With  the 
report  were  presented  two  alternative  projects  for  improvement,  one 
for  removal  of  Umbrella  and  Huron  rocks,  the  other  for  breakwaters 
to  cover  each  rock  and  extend  to  the  nearest  shore.  The  cost  of  remov- 
ing the  rocks  to  16  feet  depth  at  mean  low  water  was  estimated  at 
$126,000  and  the  cost  of  the  two  breakwaters  at  $105,000.  At  the 
date  of  the  report  the  preference  of  those  most  interested  in  the  har- 
bor was  expressed  in  favor  of  removing  the  rocks;  after  further  con- 
sideration they  changed  their  views,  preferring  the  breakwaters,  and, 
in  accordance  with  their  petition  or  request,  a  clause  in  the  first  draft 
of  the  river  and  harbor  act  of  1890  which  required  that  the  money 
appropriated  for  the  harbor  be  expended  "  to  remove  obstructions  at 
mouth  of  harbor  ^  was  struck  out. 

The  project  for  constructing  two  breakwaters  at  the  mouth  of  the 
harbor  was  approved  by  the  Secretary  of  ^ar  September  27, 1890, 
after  the  first  appropriation  for  improving  the  harbor  was  made. 

Up  to  July  1,  1892,  74  linear  feet  of  Umbrella  Breakwater  and  64 
Unear  feet  of  Huron  Breakwater  had  been  built. 

OPEBATIONS  DUBma  THE  FISCAL  TEiiB  EI^DINa  JtmE  30^  1893. 

Kothing  was  done. 
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PBESEHT  CONDITION   OF  IMPIIOTEMENT. 

The  only  public  work  done  in  this  harbor  is  tlie  beginning  of  con- 
stiuctiou  of  two  breakwaters.  Umbrella  Breakwater  baa  been  made  74 
feet  long  and  Huron  Breakwater  (i4  feet  long.  Both  were  beRun  upon 
tUe  rocka  and  were  built  tfl  10  feet  above  low  water,  witli  top  width  of  4 
feet,  the  out«r  ends  being  elighly  higher  to  serve  as  beacons  on  the  rocks. 
At  their  present  lengths  they  serve  uo  other  purpose  than  to  unuk  the 
rocks. 

PROPOSED  OPEBATIOKS. 

Puture  appropriations  should  be  applied  to  completing  both  break- 
waters, as  provided  for  in  the  project. 

The  only  appropriation  for  improving  Larchmont  Harbor,  Sew  York, 
is  the  one  of  $5,000  made  by  act  of  Congress  approved  September  1',*, 

1890. 
Larchmont  Harbor  ia  in  the  collection  diBtrict  of  New  Tork.     Tho  ncH^wt  licht- 

houHP  is   on  Execution  Hook,  3  mites  sootbward.     Fort  ScLujkr,   about  8  aulca 
BOutliwcst,  is  Uio  uoarcfat  n'ork  of  defense. 

Money  staicmeat. 

Jiilj  1, 1892,  lialdnce  nnexpendod $120.95 

July  1,  1893,  balaiire  niiexpendcd 120,86 

f  Amount  (ebtiniated)  required  fur  completion  of  existiae  project 100,000.00 
AmoiintttaatcanbeproQtsblj'expeoiledinliai'iilyparendTncJiuirtSO,  1895    EiO,  000.00 
Submitted  io  compliance  with  re'iuiremants  of  Koctione  3  of  river  and 
liarboc  acta  of  I80i3  and  1867  mid  Biindr.y  civU  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS  POU  THE  CALEKPAR  TGAB  1803. 

ThcRe  were  asked  for,  hut  hnve  not  yet  liocn  received. 

The  lieiiruB  mould  presumably  differ  little  from  tlioso  reported  for  1891,  irlilch 
wereaafollon-s: 

Number  of  yachta  enteriog  harbor  daring  1691  (estimatod) 2,S(n 

Draft  of  these  yachts ; feet..     StalS 

Tonnage  of  these  yachts tons..  3  to  400 

Nnmher  of  vessels  other  than  yachts  entering  harbor  for  iefag« 

or  for  night  darin?1891  (estimated)  _ 250 

Draft  of  Boch  vcHselfl fo«t..     4  to  10 

Tonnage  of  such  Tcssels tons.. 10  to  300 

Freight  diMckargei  tn  Lareknonl  Earhor  ■«  lS9t. 

Nnmber  of  cargoes 30 

Amount  in  tons .......2,000 

TetieU  owived  iy  ZarcAntonI  FooAt  Clith. 
[DraH.  frnm  3  to  II  leot ;  fainniige,  B  to  300  tona  ;  total  limnage,  5,001)  Iodb. 

Steamets , « 

lilx'oners 38 

Sloops as 

Smaller  boata 87 

Total 251 

No  new  lines  of  transportation  have  been  established  aince  July  1,  1893. 
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D   20. 

IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Creek,  called  also  Hutchinson  Eiver,  is  a  small  stream 
which,  as  a  tidal  inlet  for  the  last  4  miles  of  its  course,  traverses  marshes 
of  one-quarter  to  one  mile  in  width  and  empties  into  East  Chester  or 
Pelham  Bay,  a  large  bay  on  the  northwest  shore  of  Long  Island  Sound, 
just  east  of  Throgs  Keck,  and  20  miles  by  water  from  the  Battery, 
[New  York  City.  The  width  of  the  creek  varies  from  25  feet  to  a  half 
mile  at  high  water,  but  the  channel  is  narrow  everywhere. 

Pelham  Bridge,  a  highway  bridge,  crosses  the  creek,  near  its  month. 
A  short  distance  above  is  the  bridge  and  trestle  of  the  Harlem  River 
branch  of  the  INew  York,  New  Haven  and  Hartford  llailroad,  and  at 
Lockwood,  about  2  J  miles  above  its  mouth,  the  stream  is  crossed  by  the 
Boston  road.    All  three  bridges  are  draw  bridges. 

The  mean  rise  of  the  tide  at  the  mouth  of  the  creek  is  7.1  feet. 

For  half  a  mile  up  the  creek  there  was  originally  a  channel  from  4  to 
9  feet  deep  at  low  water,  but  the  depth  decreased  farther  up,  and  at 
lown  Dock,  the  principal  landing,  about  IJ  miles  from  the  mouth,  the 
available  depth  ac  high  water  was  only  about  equal  to  the  rise  of  the 
tide.  Above  Town  Dock  the  stream  was  narrow  and  crooked  and  the 
depth  about  the  same  as  just  below. 

The  commerce  at  Town  Dock  was  principally  in  coal  and  building 
materials  for  East  Chester  and  Mount  Vernon;  the  latter  is  a  rapidly- 
growing  place  with  a  present  population  of  about  14,000.  The  main 
part  of  the  city  of  Mount  Vernon  is  about  2  miles  from  Town  Dock.  It 
is  understood  to  be  mainly  for  the  benefit  of  prospective -Mount  Vernon 
commerce  that  the  improvement  of  East  Chester  Creek  is  desired. 

PROJECTS  FOR  IMPROVEMENT. 

In  1871  a  survey  of  East  Chester  Creek  was  ordered  by  Congress.  It 
was  made  in  the  same  year,  and  in  the  report,  dated  January  19, 1872, 
and  printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1872,  p. 
812,  three  plans  of  improvement  were  outlined,  viz: 

For  making  and  maintaining,  by  means  of  a  tidal  basin  and  a  system 
of  dikes,  a  channel  9  feet  deep  at  mean  low  water,  estimated  to  cost 
$L646,000. 

For  making  and  maintaining  in  the  same  way  a  channel  11  feet  deep 
at  mean  high-water  (about  1  feet  at  low  water),  estimated  to  cost 
$731,000. 

For  securing  7  feet  depth  at  slack-water  navigation  by  means  of  a 
lock  above  Goose  Island  (about  half  a  mile  fr*om  the  mouth  of  the  creek), 
estimate<i  to  cost  $300,000. 

Ko  recommendation  as  to  the  worthiness  of  improvement  accompanied 
these  estimates.  March  25, 1872,  the  House  of  Eepresentatives  passed 
a  resolution  inquiring  the  cost  of  removing  obstructions  between  tide- 
gauges  No.  1  and  "No.  2,  so  as  "to  afford  the  same  depth  of  water  above 
Station  No.  1  as  now  prevails  below  it." 

In  reply  to  this  resolution  a  report  was  submitted  April  3,  1872 
(see  Annual  Report  of  Chief  of  Engineers  for  1872,  p.  814),  containing 
the  following  estimates: 

Baaiii;  pnrchase  of  site,  18  acres,  at  $150 $2,700 

Excavation  to  level  of  mean  low  water,  200,000  cubic  yards,  at  40  cente 80, 000 

Excavation  of  cnt,  60,000  cubic  yards,  at  40  cents 24, 000 

Diking  and  revetting  banks  of  cut 12,000 

Engineering  and  contingencies 17,805 

Total 136,606 
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This  plan  contemplated  (as  appears  from  map 
the  channel  at  Lockwood  and,  as  it  was  Decesi 
place  the  old  arch  bridge  of  the  Boston  road  b; 
ing  the  location  of  snch  bridge  to  a  point  abon 
as  to  give  a  straighter  and  cheaper  channel  for  1 

In  1ST3  (26,0W  was  appropriated  for  improvi 
It  was  designed  to  expend  it  io  accordance  wit! 
which  were  then  considered  an  adopted  prqjf 
been  provided  for  acquiring  the  land  needed  : 
Lockwood,  BO  no  work  was  done  at  that  time. 

In  1875  it  became  apparent  that  the  proposet 
the  drawbfidge  at  Lockwood  conid  not  be  made, 
the  boundary  between  the  towns  of  East  Chestc 
sapported  by  the  towns  jointly.  Under  the  pn 
tion  the  new  bridge  would  be  within  the  town  i 
wonld  then  have  to  support  it;  therefore  the  toT 
consent  to  the  change,  and  the  old  bridge  was  re 
bridge  in  the  same  location.  The  proposed  lot 
therefore,  to  be  altered  to  bring  it  to  the  dran 
tated  excavating  a  considerable  amount  of  rock 
$10,000.  (See  Oen.  Kewton's  letter  to  the  Gfaiel 
ber  24, 1875.) 

In  1876,  $12,000  more  traa  appropriated  for 
it  was  not  until  1877  that  a  commission,  appoint 
York,  finally  obtained  the  land  for  the  proposec 
of  way  wa«  secured,  in  1877,  a  contract  was  enl 
cut  9  feet  deep  at  mean  high  wat«r  (2  feet  at  lo^ 
of  100  feet  at  high-water  level;  this  contrad 
cubic  yards  of  rock  excavation,  1,210  line^  fei 
linear  feet  of  crib  dike.  It  was  completed  in 
and  in  1879,  under  an  appropriation  of  $10,00 
dredging  was  done  by  hired  labor,  removJQg  a 
outside  of  Pelham  Bridf^e,  and  making  a  chan. 
and  9  feet  deep  at  high  water  on  the  west  side 
an  extension  of  the  original  project. 

In  1879  $3,500  was  appropriated  for  continnin; 
$3,500  in  1880.    These  appropriations  were  not 

In  the  Annual  Bepori;  for  1879  it  was  stated  ac 
the  improvement  from  Pelham  Bridge  to  Loc 
dikes  from  the  lower  end  of  the  cut  to  Ooos< 
5,800  feet."    In  1880  these  dikes  were  estimated 

The  appropriations  were  not  large  enough  to 
cut  above  Lockwood  or  the  above-mentioned  dik 
works  were  apparently  abandoned  for  the  timt 
Newton,  U.  S.  Engineers,  then  in  charge,  report 

Fnrthermore,  antil  it  is  pioTsd  that  a  depth  of  9  or  1( 
raaintaineil  nnder  the  scale  of  improvement  alrend;  compl 
to  inaugurate  new  works.  The  amoont  of  funds  aTaila 
sufQcient  for  the  present  wants  of  the  case, 

Ttiis  money  was  expended  io  1884  in  dredging , 
a  work  not  included  in  the  original  estimate. 

Augii8t5, 1886,  $10,000  were  appropriated  for  tl 
was  mostly  expended  in  1888  and  1889  in  dredgii 
and  Ijockwood,  to  remove  shoals  from  the  previi 

In  1887  an  estimate  was  made  of  the  cost  of  tl 
tensions  of  project,  from  which  it  appears  that  $ 
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expended  or  estimated  for  works  not  included  in  the  first  estimate,  and 
that  estimate,  therefore,  should  be  increased  to  $221,000  if  it  is  pro- 
posed to  carry  out  the  original  plan  with  these  extensions. 

It  was  proposed  to  expend  the  appropriation  of  $5,000  made  August 
11, 1888,  in  dredging  a  cut  above  Lockwood,  and  in  January,  1889,  the 
line  of  cut  was  staked  out  and  a  description  given  to  the  State  com- 
missioners for  securing  right  of  way.  They  were  asked  to  obtain  per- 
mission to  deposit  the  material  oa  the  marsh  lands  adjacent  to  the  cut, 
which  could  be  done  cheaply  as  compared  with  the  cost  of  carrying  it 
out  into  Long  Island  Sound.  The  commissioners  reported  that  this 
consent  could  not  be  obtained;  and  as  the  available  funds  were  not 
sufficient  to  begin  work  under  any  other  plan  for  disposing  of  dredged 
materials,  work  was  postponed  until  larger  appropriations  should  be 
made. 

Up  to  July  1, 1892,  no  work  had  been  done  above  Lockwood.  The 
channel  below  Lockwood  had  an  available  depth  of  9  feet  at  mean  high 
water,  with  widths  from  50  to  125  feet,  and  was  used  by  such  com- 
merce and  freight  as  could  be  conveniently  discharged  at  Town  Dock 
and  at  Lockwood. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

With  the  available  balance  of  previous  appropriations  dredging  was 
begun  to  extend  the  channel  above  Lockwood  by  open  market  trans- 
action, that  method  being  most  economical  and  advantageous  to  the 
Government.  An  offer  of  the  Mount  Vernon  Suburban  Land  Company, 
to  do  the  required  dredging  and  to  deposit  the  material  upon  adjacent 
banks  at  the  rate  of  22  cents  per  cubic  yard,  prism  measurement,  was 
accepted,  with  approval  of  the  Chief  of  Engineers,  dated  September 
26, 1892.  Dredging  was  begun  November  21, 1892,  and  completed 
April  22, 1893,  27,7W)  cubic  yards  of  mud  being  dredged  and  deposited 
on  the  west  side  of  the  cut.  The  channel  was  made  9  feet  deep  at  mean 
high  water,  60  feet  wide  at  the  bottom,  with  side  slopes  of  1  upon 
1,  extending  northward  for  a  distance  of  1,300  feet  above  the  draw- 
bridge at  Lockwood.  .  The  upper  1,000  feet  of  this  distance  was  mainly 
through  the  salt  meadows,  the  natural  channel  being  too  crooked  for 
navigation. 

The  Mount  Vernon  Suburban  Land  Company  had  acquired  title  to, 
or  control  of,  the  meadows  as  far  up  as  the  cut  extended  j  they  have 
graded  off  the  dredged  deposits  to  a  height  of  about  4  feet  above  mean 
high  water,  and  have  built  a  dock  front  along  the  west  side  of  the  cut 
for  about  1,000  feet  length. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

There  is  a  channel  of  9  feet  depth  at  mean  high  water  (2  feet  at  low 
water)  from  the  bay  to  a  point  1,300  feet  above  Lockwood,  with  width 
of  100  feet  or  over  to  a  point  1,000  feet  above  Town  Dock;  thence  to 
Lockwood  from  60  to  75  feet  wide,  and  above  Lockwood  60  feet  wide. 

The  dikes  on  the  east  side  of  the  channel  below  Lockwood  are  in 
fair  condition. 

PROPOSED  OPERATIONS. 

With  ftiture  appropriations  it  is  proposed  to  widen  the  channel 
below  Lockwood  and  to  widen  and  deepen  it  above  Lockwood^  as 


Dredging  ftom  40  to  90  feet  wide  firom  Pell  Point  to  Town  Dock < 

Dredging  above  Town  Dock : 

Dredging  above  Lockwood 


Total 


Mar.  3, 
June  14, 
Aug.  5, 
Aug.  11, 


East  Chester  Creek  is  in  the  collection  district  of  New  York. 
The  nearest  light-house  is  on  the  "Stepping  Stones/'  3  miles  sou 
mouth  of  the  creek. 
The  nearest  work  of  defense  is  Fort  Schuyler,  Throgs  Neck,  about  3j 

Money  statement. 

July  ly  1892,  balance  unexpended 

June  30, 1893,  amount  expended  during  fiscal  year 

July  1,1893,  balance  unexpended 

(Amount  (estimated)  required  fbr  completion  of  existing  project 
Amount  that  can  be  nrontabl  v  expended  in  fiscal  year  endine  June  30, 18 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  ai 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 18J 


a 


Commercial  statisiicBfor  the  calendar  year  1S99. 

These  were  asked  for  but  have  not  yet  been  received.    The  figui 
somably  not  vary  much  from  those  reported  for  1891,  which  were  as  fo 

ArrivaU  and  departvree  ofveeeeU, 

Schooners 

Sloops 

Barges..^ 

Total r. 

Freight  received  and  ehipped. 

Lumber...-.'..... 

Building  material 

Stone 

Water  pipe  (iron) 

Coal 


1  111 


!W0 


Under  fiie  casting  ambraet  it  is 
inovaoethe  zndoiacie  ana  iBcide  t 
flie  ynjttt  tar  {■pionfL 

Ayprmiiiatiem  tor  iiptoTiag  GucBport 
fiiDon: 


KEFOVr  <V  TOE   CHIEF   OT  ESGISEKKS,  IE.  S.  AKMT. 


to  coBtiaae  dredging  to 
TfaJBviD  complete 


Pa.  I  _  Aai^   1.  xm'  iM 

D*  -  —     akk.il  ws  I        i.m 

ToUl  '  ...-  (LM 

OnwB|rart  ia  a  Mrt  of  deliverjr  in  the  ooUectien  dinrirt  of  Sa^  Harbor. 
Hie  neartat  liiiAt-bonme  ia  a«  Lwig  Botcb  PoiDt.  3  Bilca  ta  tbo  eastward. 
Tbe  ncsteal  work  of  defeoie  u  Fori  Traabiill,  New  Lo«io«  Harbor,  CflBaectiefit, 
21  milM  dktaat  in  »  rtraight  line. 

Maneji  statemaU. 

Jnly  1.  ISre,  balance  noerpeode*! tlSe.Sl 

AiuouDt  appropriated  by  act  apprnrvd  JdIj  13,  IS93 11.0<.«>.CO 

ll.ISe.9l 
JoDO  30,  1S93,  amonDt  eipeaded  dnring  fiscal  year... t,33i2.43 

July  1,  1993,  balance  nueTpended 9,840.18 

July  1,  1893.  ont*tafiding  hftbilitiwi «l.35t.l8 

July  1,  IStrj,  amoant  covered  by  uoconipI«Ud  couUacta t^9I9.^) 

S,270.3S 

Jnly  1, 1893,  balance  araOable 1,ST0.10 


ietl^p)fop«taUfor  tbreJgitig  in  Iht  harbor  of  Grtenport,  Jf.  T.,  a 
:.  HouiUm,  Corpg  of  Engiaeeri,  at  Iftw  i'ork  City,  Seplrmber  27, 1! 


'£f 

ir>niB  and  >ddre«  of  bidder. 

y«;d. 

Amonntor 

bid  (1S.000 

lubio 

r«d.). 

B«D>rki. 

3 

Ctnti. 

m;«o 

Lowest  hid. 

■Enleieil  into  contract  October  12,  ISK;  la  progreu. 


COUMBRCIAL  STATISTICS  FOR  THB  CALENDAR  YEAR  1S92. 

ThRBe  were  oakcd  for  June  1,  1893.  but  liave  not  been  received, 
llio  loBt  BtHtcmeiit  nf  cnmmercereceiveil  foi  Greeupoit  Harbor  was  for  the  calen- 
dar year  of  1890,  when  43,500  tonH  of  freight  were  reported. 
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D  22. 

IMPROVEMENT  OF  PORT  JEFFERSON  HARBOR,  NEW  YORK. 

Port  Jefferson  Harbor  is  on  the  north  shore  of  Long  Island  and 
about  50  miles  east  from  Kew  York  City.  It  is  a  mile  long  and  averages 
three-quarters  of  a  mile  wide,  and  a  large  part  of  the  area  has  a  depth 
of  18  feet  or  more  at  low  tide.  Tributary  to  this  harbor,  on  the  west, 
are  Setauket  Harbor  and  Conscience  Bay,  two  shallow  tidal  basins. 
Port  Jefferson  Harbor  is  surrounded  on  three  sides  by  hills,  and  is 
separated  from  Long  Island  Sound  on  the  north  by  a  beach  of  sand 
and  gravel,  through  which,  and  nearly  in  the  axis  of  the  harbor,  is  a 
single  entrance  4(K)  feet  wide.  This  entrance  is  Port  Jefferson  Inlet, 
and  through  it  a  tidal  reservoir  of  2  square  miles  area  receives  and 
discharges  some  300,000,000  cubic  feet  of  water  with  every  tide,  pro- 
ducing a  current  whose  maximum  velocity  exceeds  4  miles  per  hour. 
In  that  narrow  part  of  the  inlet  the  depths  have  always  been  consid- 
erable, but  a  short  distance  out  into  the^Sound  was  a  broad,  flat  bar, 
which  originally  had  a  depth  of  4  feet  at  low  water  j  until  the  begin- 
ning of  Government  improvement  in  1871  the  location  of  the  inlet  had 
been  shifting;  since  1838  it  has  moved  westward  790  feet,  an  average 
annual  rate  of  24  feet. 

The  village  of  Port  Jefferson,  with  a  population  of  about  3,000,  lies 
at  the  head  or  south  end  of  the  harbor.  The  mean  rise  of  tides  at  the 
village  wharves  is  6.2  feet;  in  Long  Island  Sound,  outside  the  inlet,  it 
is  7  feet.    The  difference  is  wholly  in  the  low-water  levels. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  the  harbor  was  made  in  1853  by  Lieut.  Harrison,  U.  8. 
Engiueers.  In  1870  an  examination  was  ordered  by  Congress.  The 
first  project  for  improvement  was  submitted  by  Gen.  Warren,  January 
16, 1871,  after  an  examination,  and  provided  for  building  a  jetty  on 
the  east  side  of  the  entrance,  extending  out  to  the  9-foot  curve  and 
rising  to  11  feet  above  mean  low  water,  to  be  built  partly  of  dimension 
st/one;  also  for  dredging  a  channel  200  feet  wide  and  7  feet  deep  at 
mean  low  water  through  the  bar.  (See  Annual  Eeport  of  the  Chief  of 
Engineers  for  1871,  p.  805.)    The  estimated  cost  was  as  follows: 

Construction  of  j etty $150, 125 

Dredging 15,000 

Total 165,125 

When  the  project  was  adopted  under  the  appropriation  of  March  3, 
1871,  it  was  provided  that  the  jetty  should  be  of  riprap,  rising  only  to 
the  level  of  mean  high  water,  except  between  the  high  and  low  water 
marks  on  the  beach,  where  it  was  to  be  carried  to  the  level  of  the  high- 
est tides;  but  no  change  was  made  in  the  estimates.  Under  this  ap- 
propriation 600  feet  of  the  jetty  were  built,  and  under  the  appropria- 
tion of  June  10, 1872,  it  was  extended  to  1,052  feet.  An  estimate  made 
in  1873  of  the  cost  of  completion  ($35^000)  made  the  estimate  for  the 
whole  project  $65,000.  In  1875  a  modification  of  the  project,  based  on 
the  observed  eflfect  of  the  jetty,  was  made,  providing  for  a  jetty  on 
the  west  side  of  the  entrance,  about  1,076  feet  long  and  rising  4  feet 
above  mean  high  water,  designed  to  increase  the  force  of  the  tidal  cur- 
rents. The  width  of  the  channel  was  also  reduced  to  100  feet,  ^o 
J^^^  estimate  was  submitted  at  the  time,  but  in  1877,  after  about  $8,000 
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had  been  expended  ou  the  west  jetty,  it  was  estimated  that  *I2,250 
would  be  required  to  complete  it,  or  $20,250  in  all.  A  revised  eati- 
inate,  made  iu  the  same  year  for  the  whole  improvement,  contemplated 
extending  the  east  jetty  to  the  9-foot  eiuve,  extending  the  west  jetty 
600  feet  farther,  and  dredging  a  channel  100  feet  wide  and  8  feet  deep 
(this  increase  of  depth  on  account  of  increased  draft  of  vessels  using 
the  harbor),  at  an  estimated  cost  of  «34,000;  $45,000  had  then  been 
appropriated  and  nearly  expended,  making  the  total  estimate  from  the 
beginning  f  70,000  (including  $6,000  appropriated  in  1876  and  then  un- 
expended). This  estimate  was  incorrectly  reported  in  1878,  but  was 
reverted  to  in  1879,  and  repeated  in  each  subsequent  annual  i-eport. 
In  1877  one  cut  25  feet  wide  and  8  feet  deep  was  dredged  through  the 
bar.  The  channel  was  dredged  to  a  width  of  100  feet  uuder  the  ap- 
propriation of  March  3, 18T9.  In  1877  the  east  jetty  was  raised  to  a 
height  of  5  feet  above  mean  high  water  and  extended  oO  feet.  In  1878 
the  west  jetty  was  extended  450  feet,  but  the  height  was  made  only  2 
tfeet  above  mean  low  waf«r,  except  the  out«r  end  and  an  intermediate 
])oint,  which  were  raised  to  4  feet  above  mean  high  water,  to  serve  as 
guides. 

Between  1879  and  1883  both  jetties  were  extended  and  repaired,  mak- 
ing their  respective  lengths  1,390  feet  for  the  east  jetty  and  940  feet 
for  the  west  jetty.    This  completed  the  then  existing  project. 

By  act  of  Congress  of  August  11, 1888,  an  examination  of  Port  Jefifer- 
Bon  Inlet  was  ordered.  A  preliminary  examination  was  I'ound  sufficient 
with  recent  Coast  Survey  charts  for  all  requu-ed  puri>oses,  and  with  the 
report  on  this  examination,  dated  December  5,  1888,  and  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  Part  I,  p.  751, 
were  presented  plans  and  estimates  for  making  and  maintaining  chan- 
nels through  the  inlet  of  10  and  12  feet  depth,  respectively.  The  10-foot 
channel  was  considered  by  interested  parties  as  sufficient  for  present 
needs.    The  estimates  in  detail  were  as  follows: 

For  A  cbannel  10  feet  iloop  and  300  feet  vide : 

Eepairingaud  eulttrgingeoat  jetty $M,900 

Hepairing  ami  enlarging  west  jetty IS,  150 

Drodgiug 25,S90 

Coatijjgenoioa,  eay 12,260 

Total 90,000 

Oommencement  of  work  under  this  project  lor  10  feet  depth  was  ap- 
proved by  the  Secretary  of  War  November  1,  1890,  after  au  appropria- 
tion }iad  been  made  for  ''the  project  to  give  a  channel  10  feet  deep  and 
200  feet  wide.'' 

Fp  to  July  1, 1892,  the  east  jetty  had  been  enlarged  aa  required  for 
its  whole  length  outside  high- water  mark,  and  about  250  linear  feet  of 
the  west  jetty,  at  its  outer  end,  had  been  enlarged;  dredging  had  been 
began  on  the  10-foot  channel  at  the  inlet. 

OPEBATlOMS  DDEIHQ  THE  FISCAL  TBAE  ENDING  JUNE  30,  1893. 

At  the  date  of  the  last  Annual  Beport  dredging  to  make  a  10-foot 
channel  through  the  inlet  had  been  begun,  under  a  contract  with 
Bicbard  Parrott,  to  dredge  about  40,000  cubic  yards  of  material  at  the 
rate  of  21 J  cents  per  yard.  Work  was  continued  until  August  12, 1892, 
when  the  contractor  became  financially  involved,  and  after  efforts  to 
clear  himself  finally  decided  that  he  was  unable  to  go  on  with  the  work. 
With  approval  of  the  Chief  of  Engineers,  dated  October  19, 1892,  hia 
contract  was  allowed  to  expire  by  limitation  on  December  1  1892.  The 
amount  dredged  under  this  contract  during  the  past  fiscal  year  tw 
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Jnly  I,  1893,  balnnce  nnoxpended 

July  1,  1893,  ontetanding  liftbilities 

July  1,  1893,  amouut  covered  by  nncompleted  contrac 

July  1, 1S93,  balance  available 

CAmoaat  (eatimated)  required  for  oompletion  of  exiB 
J  Am  0  ant  that  can  be  profitably  expended  inflscal^eati 
1  Submitted  in  oompliaoce  with  TeqniTementa  ot  eecl 
I.     harbor  aoU  of  1866  and  1867  and  of  sundry  civil  a, 


Bids  rejected  as  being  too  bigh. 


Kama  ud  addnH  of  blddn. 


'd|[[iig  Co. 
Bartfiird, 


3i>lB  rejected  ae  being  too  high. 


Game  and  sddreu  of  bi 


(ward,  AlbaoT,  N.  T. 

Btiner.  Jeraev  Cilv.  K.J 

E.  Sniilh.  Ulip,  N.  T 

rtford  DrodiJiiig  Co.,  HBrtford.  Conn 
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the  head  or  Booth  end  of  the  harbor  the  orig 
and  decreasing  in  depth  to  zero  at  low  tide. 

Huntington  village  lies  about  a  mile  sontb  c 
it  lias  4,000  to  6,000  popnlation. 

The  mean  rise  of  tide  is  7.2  feet. 

PSOJBCTS  FOE  rUPBOTES 

By  aot%3f  Congress,  approved  March  3, 1871 
\ras  authorized.  It  ^as  made  in  that  year,  ai 
December  11, 1871,  and  print«d  in  the  Annua 
Engineers  for  1872,  p.  907),  wa8aubmitt«dan 
co?t  of  dredging  oat  a  shoal  at  the  entrance  to 
ing  the  S-foot  channel  150  feet  wide  for  aboa 
-wharf,  the  property  of  the  town. 

By  act  of  Congress  of  June  10, 1872,  $22,E 
the  harbor,  and  the  project  for  improvement 
1873,  the  outer  shoal  being  removed  to  8  feet  i 
nel  being  extended  2,200  feet  to  the  old  town 
feet  was,  however,  reduced  to  130  feet  in  th» 
accotmt  of  exhausuon  of  funds.  It  had  beei 
moat  of  the  dredged  materia  on  the  flabs  in  tl 
of  maeh  local  opposition  this  was  abandoned 
had  been  damped  there,  and  the  rest  of  the  d 
posited  in  deep  water  in  Long  Island  Sound. 
91j786  cubic  yards. 

The  river  and  harbor  act  of  July  5,  1834, 
amination  of  this  harbor.  A  survey  was  mat 
port  of  which  (printed  in  the  Annual  Beport  i 
for  1885,  Part  I,  p.  703,  et  seq.)  contains  a  pla; 
taining  the  depth  of  8  feet,  made  by  dredging 
sequently  lost  by  settling  of  the  banks,  with  e 
ing  the  channel  up  to  the  old  town  dock,  as  t 


VUo  protection,  1,400  linear  feet,  at  t5  per  lineal  foot . 


Saperiotendenoe  and  cootingeuciea. . 


with  an  estimate  of  additional  cost  of  $10,00 
carry  the  channel  up  to  the  last  wharf  on  tb 
800  feet  farther. 

The  beginning  of  work  under  this  project  i 
retary  of  War,  November  3,  1890,  after  an 
provement  had  been  made  by  Congress. 

Up  to  July  1, 1892,  the  channel  of  Sfeet  dep 
been  dredged  90  feet  wide  up  to  within  60 
upper  landing  in  the  harbor,  a  total  distauc 
beud  in  the  channel,  the  width  for  400  feet  ha 

OPEBATIONS  DUBINa  THE  PISOAL  TEAR  : 

The  river  and  harbor  act  approved  July  13, 
for  continuing  this  improvement.  After  adv 
proposals  for  dredging,  a  contract,  dated  'So\ 
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COMMERCIAL  STATISTICS  FOR  TUB  CALENDAR  YEAR  1892. 

Arrivals  and  departures  of  vessels. 
[Draft,  5  to  8  feet;  tonnage,  70  to  400  tons.] 

Kind  of  vessels; 


Steamers 

Sailing  vessels 
Barges 

Total.... 


Tonnage. 


78,000 

75,fl00 

5,376 


158,976 


Freight  received  and  shipped  by  water. 


Receipts . . . 
Shipments 


Total 


Estimated 
value. 


$660,000 
*270,'000 

920,  two 


No  new  lines  of  transportation  have  been  established  since  July  1, 1892. 

The  deepening  of  the  channel  has  enabled  the  daily  steamer  from  here  to  New 
York  City  to  make  landing  a  half  mile  or  more  farther  np  the  harbor,  and  so  much 
nearer  the  center  of  population  and  business — a  great  saving  in  time  and  money  as 
to  passengers  and  freight.  In  the  lumber  and  coal  business  on  the  east  side  freight 
is  now  landed  at  the  yards  from  the  vessels,  where  formerly  it  had  to  be  taken  by 
lighters — a  great  saving.  Vessels  large  and  small  now  arrive  and  depart  i¥om  the 
upper  docks,  while  before  the  improvement  thev  had  to  await  the  rise  of  tide,  and  the 
accruing  advantages  are  very  great.  Our  people  are  greatly  pleased  wil^  the  work 
that  has  been  done.  It  is,  however,  greatly  desired  that  the  channel  may  be  widened 
as  a  protection  against  filling  in  from  the  sides  and  safety  and  convenience  of  navi- 
gation. 


D  24. 

IMPROVEMENT  OF  GLEN  COVE  HABBOR,  NEW  YORK. 

• 

Glen  Cove  Harbor  is  a  small  estuary  or  creek  opening  into  the  east 
side  of  Hempstead  Bay,  Long  Island,  about  13  mUes  from  Long  Island 
Sound  aud  about  27  miles  by  water  from  the  Battery,  New  York  City. 
The  channel  in  the  creek  is  about  2  feet  deep  at  mean  low  water,  and  a 
bar  at  the  entrance  has  a  foot  less  depth.  Vessels  entering  Glen  Cove 
Harbor  have  to  wait  for  high  tide,  anchoring  in  Hempstead  Bay,  where 
they  are  exposed  to  storms  from  the  north  and  northwest.  When  such 
storms  are  heavy  it  is  impossible  to  tow  over  the  bar,  and  from  this 
cause  vessels  have  been  obliged  to  remain  in  the  bay  for  three  or  four 
days  exposed  to  heavy  seas. 

The  mean  rise  of  tide  in  this  harbor  is  7,7  feet. 


PROJECT  FOR  IMPROVEMENT, 


The  act  of  Congress  approved  August  5,  1886,  provided  for  a  survey 
or  examination  of  Glen  Cove  Harbor.  A  preliminary  examination  was 
all  that  was  deemed  necessary,  and  upon  this,  with  the  assistjince  of  the 
U.  S.  Coast  Survey  charts  recently  published,  a  report  with  estimates 
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• 

of  cost  of  iraprovemente  was  presented,  dated  December  7,  1886,  and 
printed  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1887,  Part  I, 
p.  645. 

^  The  plan  of  improvement  described  in  this  report  contemplated  a 
breakwater  about  2,600  feet  long  and  extending  in  a  general  westerly 
direction  from  Mosquito  Point  on  the  east  side  of  Hempstead  Bay  and 
north  of  the  entrance  to  Glen  Cove  Inlet,  the  breakwater  to  be  built  of 
riprap,  the  top  to  be  5  feet  wide  and  3  feet  above  high  water,  with  side 
slopes  of  1  upon  1,  at  an  estimated  cost  as  follows : 

136, 000  tons  of  riprap,  at  $1.35  per  ton $183,600 

Contingencies,  10  per  cen  t : 18, 360 

Total 201,960 

This  project  was  adopted  in  1888,  an  appropriation  being  made  by 
Congress  ibr  beginning  the  work,  and  the  location  of  the  shore  end  of 
the  breakwater  was  definitely  fixed  to  be  at  the  northwest  corner  of 
the  Glen  Cove  Dock  and  its  course  to  be  west-southwesterly  toward 
Mott  Point. 

Up  to  July  1, 1892, 1,056  linear  feet  of  the  breakwater  had  been  built 
to  a  height  of  1  foot  above  high  water,  with  top  width  of  3  feet. 

OPERATIONS  DUBINa  THE  FISCAL  TEAR  ENDING  JUNE  30,  1893. 

Ten  thousand  dollars  were  appropriated  for  continuing  this  improve- 
ment by  act  of  Congress  approved  July  13, 1892.  After  advertising  for 
and  receiving  projKisals,  a  contract  dated  October  4, 1892,  was  entered 
into  with  Brown  &  Fleming,  of  'New  York  City,  to  enlarge  and  extend 
the  breakwater  by  furnishing  and  placing  about  13,000  tons  of  stone 
at  the  rate  of  69  cents  per  ton. 

Work  under  this  contract  was  begun  December  8, 1892,  and  up  to 
the  close  of  the  fiscal  year  8,250  tons  of  gneiss  had  been  placed  in  the 
work,  enlarging  it  to  3  feet  top  width  at  4  feet  above  high  water  for  a 
length  of  1,000  feet. 

The  contract  expires  August  30, 1893. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  breakwater  is  now  1, 056  feet  long  and  has  been  enlarged  to  3 
feet  top  width  at  a  height  of  4  feet  above  high  water  for  1^  000  feet  of 
this  length. 

PROPOSED  OPERATIONS. 

Under  the  existing  contract  it  is  proposed  to  enlarge  the  breakwater 
for  the  rest  of  its  length  and  to  extend  it  about  50  linear  feet. 

Future  appropriations  should  be  applied  to  further  extending  the 
breakwater,  as  provided  by  the  approved  project. 

Appropriations  for  improving  Glen  Cove  Harbor,  I^ew  York,  have 
been  made  as  follows: 


AppliMiion. 

Date. 

Amonnt. 

Breakwater 

Ang.11,1888 
Sepl  19, 1890 
July  13, 1892 

$20,000 

Do , 

15.000 

Do -         

10,000 

TWal 

45,000 

^ 

".-"^  .       *"■■':  ; •■  ;-■■-■■;■.;■'-  ,>*?&^b?^f^ 
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Qloi  Oore  Harbor  la  In  the  oolleotlon  diatriot  of  New  Toili ;  the  nearait  Itght- 
honM  U  on  Samda  Point,  aboat  4  mile*  west;  Fort  Schuyler, ^ew  York  Harbor,  the 
nenreet  work  of  defense. 

Money  at€UemenL 

Jnly  1, 18S3,  balenoe  nnezpended ■ t3S7.97 

Amount  appiopiikted  fay  act  ftppioved  July  13, 1892 IC^  000.00 

I  10,SS7.S7 

June  30, 1893,  Bjuuaut  expended  dnrlag  flacal  jear 3,442.32 

Jiilv  1,  1893,  balauee  unexpended S,7!)5.06 

July  1,  1893,  ontBtsnding  Iinbililiea 83,417.17 

Jul;  1,  1893,  BuiOQut  coraied  by  uucompleted  contracts 3, 1177.50 

6,e94.BT 

July  1,  1893,  balance  available 100.38 

{Amount  (oetiniated)  required  for  completion  of  oxiHlina  project 156,960.00 
Amount  that  oiinbeprolitably  expended  in  GBi;a].VPar«iKlinK  June  30, 1895    50,000,00 
Submitted  in  compIiaDce  with  reqiiirempnta  of  Bcctioua  2  of  river  aud 
harbor  acU  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Aiitraet  of  propoiaU /or  conilrueflng  brtakiiHiler  at  filtn  Cov»  Ilarhor,  ,Veio  Torlt.  opened 
Sj  Col.  D.  C.  SouttoB,  Corpt  of  Enginetn,  at  New  York  Cits,  September  t7,  ISOS. 


"a?/ 

Vimt  Mid  tiintt  ot  bidder. 

"i-' 

bwTiToai 

Stmaiii. 

Lmeal  bid. 

MoantrMtODUib«r«.l(m;  In  progim 


uplniB  AitKOHt  SO,  iiuta. 


D25. 

mPROVEMBNT  OF  FLUSHING  BAT,  NEW  TOEK. 

Flnstiing  Bay  is  on  the  north  shore  of  Lons^  Islaad,  about  14  miles 
by  water  from  the  Battery,  New  York  City.  The  town  of  Flashing  is 
on  the  east  bank  of  Flushing  Greek,  just  above  the  head  of  the  bay. 
The  bay  is  about  1  mile  wide  aud  2  niiles  long;  the  bottom  is  of  soft 
mud,  nearly  level;  the  depth  in  the  original  channel  being  not  much 
great«F  than  elsewhere.  In  1861  a  depth  of  6  feet  at  low  water  was 
reported  in  the  channel  leading  up  to  Flushing,  At  the  beginning  of 
the  improvement  by  the  United  States  the  depth  there  was  but  3,9  feet. 
The  mean  rise  of  tide  is  7.1  feet. 

PEOJBCT8  FOE  IUFBOVEU£m'. 

A  survey  of  Flushing  Bay  was  made  in  1878,  aud  a  project  for  im- 
provement based  upon  the  survey  was  proposed  and  adopted.  This 
project  provided  fur  constructing  two  dikes,  the  first  to  extend  northerly 


I 


Kb 

C. 
C< 

c. 

.1,        Ci 

W 
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from  the  head  (or  south  end)  of  the  bay  along  the  west  side  of  the  chan- 
nel, then,  bending,  to  continne  westward  to  Ucirick  Point,  at  the  west 
side  of  the  mouth  of  the  bay,  thus  forming  a  large  tidal  basin,  which 
Bhoold  till  and  discharge  through  the  maiTi  channel;  the  second  to 
Btart  from  a  point  near  the  middle  of  the  east  shore  and  extend  nortli- 
ardly  to  the  6  foot  curve,  fionliuing  the  channel.  It  alao  pmvided  for 
iredging  to  make  and  maintain  a  channel  6  feet  deep  at  mean  low 
Water.    The  estimated  cost  of  this  work  was  as  follows: 

ConstrDctiiig4,400  linear  feet  of  pile  lUke,  at  $10  per  foot $44,000 

CoDstcnoting  7,800  linear  feet  of  pile  dike,  at  $9  per  foot 70,200 

Conatructing  900  linear  feet  of  pile  dike,  at  «T.50  per  foot 6,750 

Conatructiag  3,600  linear  ftot  of  aingte  piling,  at  $3.70  per  foot 13,330 

For  83,000  oubio  yards  Dfdreilging,«t  20  cents  per  onbio  yard 10,600 

lantiugenoiea 33,630 

Total 173,500 

All  the  timber  work  of  the  dike  was  to  be  creosoted. 

The  first  appropriation  was  expended  in  building  3,057  linear  feet 
of  pile  dike  on  the  west  side  of  the  channel,  extending  northward  from 
near  the  head  of  the  bay.  Subsequent  appropriations  until  188S  were 
expended  jjq  dredging  to  make  and  maintain  the  required  channel 
depth,  it  being  found  necessary  to  dredge  repeatedly  in  the  same 
places.  The  total  amount  of  material  dredged  in  this  period  was 
about  335,000  cubic  yards. 

In  September,  1888,  a  modification  of  the  original  project  was 
approved,  which  provided  for  "extending  the  dike  northward  and 
towards  the  west  side  of  the  channel  at  College  Point,  and  for  dredging, 
omitting  the  dikes  running  westerly  to  Herrick  Point,  and  the  single 
row  of  piles  on  the  east  aide.''  In  1891,  owing  to  strong  opposition  to 
the  dike  by  a  lai'ge  number  of  property  owners  at  Flushing,  College 
Feint,  and  Ifewtown,  further  work  upon  it  was  discontinued,  and  the 
project  was  modified  to  provide  for  maintaining  the  channel  by  dredging 
only. 

Up  to  July  1,  1832,  4,663  linear  feet  of  the  dike  had  been  built.  The 
channel,  which  had  been  repeatedly  dredged,  had  nearly  the  required 
lepth  of  6  feet  at  mean  low  water,  with  width  of  about  90  feet. 


OPERATIONS  DURING  THE  FISCAL  TEAR  ENDTNO  JUNE  30,  1893. 


k 


The  river  and  harbor  act  of  1892  appropriated  $10,000  for  continu- 
ing this  improvement.  Proposals  for  dredging  were  invited,  by  adver- 
tisement, to  be  opened  September  27, 18y2.  A  single  bid  was  received 
at  35  cents,  which  was  rejected  as  being  too  high  and  the  work  was 
readvertised.  Proposals  were  opened  December  16,  1892,  and  under 
date  of  January  11,  1893,  a  contract  was  entered  into  with  Ghas.  & 
Henry  Du  Bois,  of  New  York  City,  to  dredge  about  30,000  cubic  yards, 
at  tlie  rate  of  28  cents  per  yard.  Work  under  the  contract  was  begun 
April  29,  1893,  and  completed  June  3,  1893—31,378  cubic  yards  of 
material  being  dredged.  At  the  bend  of  the  channel  at  the  south  end 
of  the  dike  a  shoal  was  removed  and  the  channel  widened  to  100  feet 
for  a  length  of  about  1,600  feet;  north  of  the  north  end  of  the  dike  the 
channel  dredged  in  1891  was  extended  1,400  feet  to  deep  water  in  the 
mouth  of  the  bay,  with  width  of  70  feet;  and  at  the  hejid  of  the  harbor 
just  below  tlie  Wagon  Bridge  a  cut  of  about  100  feet  width  was  made 
through  a  shoal  of  sand,  gravel,  and  stones,  removing  four  large  bowl- 
ders averaging  about  foor  tons  each,  and  several  smiUler  stones. 
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along  the  sides;  in  1891,  about  200  linear  feet  of  the  piling  remained, 
but  badly  injured;  the  riprap  could  be  traced  for  nearly  the  whole 
lencth  of  the  work,  but  no  trace  of  the  dredged  channel  remained. 
The  mean  rise  of  tide  at  Patchogue  Eiver  is  1.1  feet. 

PROJECTS  FOR  IMPROVEMENT. 

The  river  and  harbor  act  of  June  4,  1880,  provided  for  a  survey  of 
the  river,  which  was  made  that  year;  the  report,  dated  October  30, 

1880,  and  printed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 

1881,  Part  I,  p.  674,  contained  estimates  for  a  plan  of  improvement,  as 
follows: 

The  eatimate  to  secnre  a  depth  of  6  feet  at  mean  low  water  by  dredging  in 

the  river,  and  from  its  mouth  to  the  6-foot  curve  in  the  bay  is $21, 000 

For  diking,  from  river  to  6-foot  curve  in  bay 15,800 

Engineering,  contingencies,  etc.,  15  percent 5,520 

Total 42,320 

One  dike  was  to  be  on  the  west  side  of  the  river's  mouth,  and  another 
and  shorter  one  on  the  east  side ;  the  total  lengtli  of  the  two  to  be  about 
2,400  feet,  to  be  of  carbolized  timber  filled  with  riprap,  and  to  be  from 
5  to  7  feet  wide  from  out  to  out. 

jS^othing  had  been  done  toward  the  desired  improvement,  and  in  1886 
anotlier  examination  (ordered  by  the  river  and  harbor  act  of  that  year) 
was  made. 

The  report  on  this  examination  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1887,  Part  I,  p.  769.  This  rei)ort  contained  a 
project  and  estimates  for  dredging  a  channel  60  feet  wide  ^nd  6  feet  deep 
from  the  Highway  Bridge  at  Patchogue  (4,000  feet  above  the  mouth  of 
the  river)  to  the  6-foot  curve  in  Great  South  Bay,  a  total  length  of 
about  a  mile,  and  to  protect  the  channel  in  the  bay  by  a  dike  or  jetty 
on  its  west  side  1,700  feet  long;  the  plan  also  mentioned  the  }>o88ible 
necessity  of  a  dike  on  the  east  side,  but  it  was  not  included  in  the  esti- 
mates, which  were  as  follows : 

Dredging  from  the  head  of  navigation  at  the  bridge  to  the  6- foot  eontonr  tn 
Great  South  Bay,  the  channel  being  60  feet  wide  and  6  feet  deep,  would 
require  the  removal,  by  scow  measurement,  of  about  60,000  cubic  yards  of 

sand,  at  30  cents  per  cubic  yard ". $18,000 

Diking  1,700  linear  feet,  at  $10  per  linear  foot 17,  (HX) 

Superintendence,  contingencies,  etc 5, 000 

Total 40,000 

Beginning  of  work  under  tliia  project  was  approved  by  the  Secretary 
of  War,  October  4,  1890,  after  the  first  appropriation  for  the  improve- 
ment had  been  made. 

Up  to  July  1, 1892,  the  jetty  had  been  built  1,340  feet  long,  terminat- 
ing in  4^  feet  depth  of  water;  the  top  was  1  foot  above  high  water 
and  3  feet  wide.  The  dredged  channel  which  had  been  made  50  feet 
wide  and  0  feet  deep  at  mean  low  water  to  a  point  350  feet  inside  the 
shore  end  of  the  jetty,  had  shoaled  considerably,  especially  along  the 
edges,  from  subsidence  of  the  very  soft  banks. 

OPERATIONS  DURING   THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

The  river  and  harbor  act  of  1892  appropriated  $8,000  for  continu- 
ing this  improvement.  Proposals  for  dredging  were  received,  and  a 
contract  for  dredging  and  placing  upon  adjacent  banks  about  20,000 
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cubic  yards  of  material,  prism  measurement,  at  34  cents  per  yard,  was 
entered  into  with  Alonzo  E.  Smith,  under  date  of  October  7,  1892. 
Under  this  contract  dredging  was  begun  April  3, 1893,  and  completed 
June  6, 1893.  Twenty  thousand  cubic  yards  of  material  were  removed 
and  placed  upon  the  east  bank,  dredging  a  channel  1,426  feet  long, 
e:xtending  northward  from  the  dredged  channel  of  1891  to  and  across 
Gilberts  Point:  the  point  on  the  east  side  of  the  river's  mouth  was 
cut  off,  widening  the  entrance  chanpel  by  85  feet;  above  that  entrance 
the  channel  was  made  60  feet  wide  and  a  middle  ground  between  the 
Government  channel  and  one  dredged  by  private  parties  was  dredged 
out. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  channel  from  Great  South  Bay  to  the  mouth  of  the  river, 
dredged  50  feet  wide  and  6  feet  deep  in  1891,  has  shoaled  so  that  the 
available  depth  is  now  scant  5  feet  at  mean  low  water;  above  the 
entrance  to  Gilberts  Point,  the  depth  is  ftilly  6  feet  and  width  from  60 
to  150  feet,  partly  dredged  at  private  expense.  Above  Gilberts  Point, 
the  available  d^pth  to  the  head  of  the  stream  is  3^  feet,  though  it  is 
considerably  deeper  in  places,  the  result  of  private  dredging. 

The  jetty  is  in  fair  condition ;  it  was  damaged  slightly  by  ice  during 
the  past  winter,  but  not  so  as  to  urgently  need  repair. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  completing  the  dredged 
channel  and  extending  the  jetty. 

Appropriations  for  improving  Patchogue  Eiver,  Kew  York,  have 
been  made  a«  follows: 


AppUcation. 


Constmcting  jetty  and  dredging. 
Dtedging 


Total 


Date. 


Sopt.  19, 1890 
July  13,1892 


Amount. 


$15,000 
8,000 


23,000 


Patchogne  River  is  in  the  collection  diBtrict  of  New  Yorlc.  The  nearest  light- 
house is  at  Fire  Island  Inlet,  14  miles  southwest.  The  nearest  work  of  defense  is 
Fort  Hale,  New  Haven  Harbor,  Connecticut,  about  35  miles  in  a  direct  line  north- 
ward. 

Money  statement 

July  1, 1892,  balance  unexpended $1,258.99 

Amount  appropriated  by  act  approved  July  13,  1892 8, 000. 00 

9, 258. 99 
June  30, 1893,  amount  expended  during  fiscal  year 5, 078. 82 

July  1, 1893,  balance  unexpended 4,180.17 

July  1,  1893,  outstanding  liabilities 2,798.39 

July  1, 1893,  balance  available 1,381.78 

{Amount  ^estimated)  required  for  completion  of  existing  project 17, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1895    17, 000. 00 
Submitted  in  compliance  with  reouirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  ^d  of  sundry  civil  act  of  March  3, 1893. 
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AhitraH  nf  vToposaJt  for  dredging  in  Palehntpie  River.  New  York,  opened  bn  Col.  D.  l . 
Bouilon,  Corpi  of  Engineers,  al  Mw  Fork  Citg,  September  Hi,  iX9S. 

No.  of 
bid. 

Hume  and  «dd«H  of  \,\AA<a. 

eublr  v*rd 

mrnin   o 

Rgmnrb. 

1 

Cmtt. 

•9.  WO 

•  Sotond  tnto  watCBUt  Ontaber  T,  1813 ;  dontnat  conpleted  Jnns  0,  IBM. 

COMMBRCIAI.   STATlSTlCfi    FOR   THE   T 

ArritaU  and  d^arlnrea  o 

fvcuttli. 

ruAR  1892 

Stenntf^rB T...      100 


Totiil 1,« 


i^ei'i^At  rtwdvril  anrf  sAipjied  hjf  icafer. 


Tom. 

K*t[m>te< 

■S:S 

iw.ooo 

A-. 

mfiei'  o/  flfseU  built  and  repaired,  tSOS. 

Ko. 

T«..C<- 

K 

No  new  linos  of  traiianortation  have  been  established  ainoe  July  1,  1892. 
The  report  for.  1892  shows  an  incream  in  tonnage  of  freight  over  the  flgare*  m- 
poited  for  1891  of  15,000  tout. 


IMPROVEMENT    OF    BEOWNS  CRKKK,   8AYVILLE,   LOSG  ISLAND.  K.  T. 

Browns  Greek  is  ft  small  stream  flowing  midway  between  the  vil- 
lages of  Sayville  and  Bayport,  near  the  Boiith  shore  of  Long  Island, 
and  emptying  into  Great  South  Bay,  about  11  milfw  northeast  of 
Fire  Island  Inlet.  From  Fire  Island  Inlet  to  the  vieinity  of  Browns 
Creek  there  is  a  rather  crooked  channel  of  about  8  feet  available  deptb. 
The  original  entrance  to  the  creek  wa«  crooked,  narrow,  and  shifliDg. 
Its  deptti  at  meax.  low  wftter  was  about  .4  foot.    In  tlie  Btream  itself 
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the  low- water  level  was  from  .3  to  1.3  feet  higher  than  low  water  in 
Great  South  Bay,  and  the  channel  depths  from  zero  to  3  feet  below  low 
water  in  the  bay.  The  width  of  the  stream  from  the  bay  to  the  High- 
way Bridge,  about  6,000  feet,  averages  77  feet.  Its  course  lies  through 
a  sandy  marsh  from  one-quarter  to  one-half  mile  in  width,  separated 
from  the  bay  by  a  low  and  narrow  beach.  In  its  natural  condition 
this  stream  was  not  available  for  any  purpose  of  navigation. 

The  permanent  population  of  Sayville  is  said  to  be  3,500. 

The  mean  rise  of  tide  in  Great  South  Bay  is  1.1  feet;  at  the  Highway 
Bridge,  except  in  dry  seasons,  it  is  scarcely  noticeable. 

PROJECT  FOB  IMPROVEMENT. 

In  pursuance  of  the  river  and  harbor  act  of  August  11, 1888,  a  sur- 
vey of  Browns  Creek  was  made,  the  report  on  which  was  printed  in 
House  Ex.  Doc.  No.  22,  Fifty-first  Congress,  first  session;  and  also  in 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  1890,  Part  I,  pp. 
669-674.  With  this  Eeport  plans  and  estimates  for  work  were  pre- 
sented as  follows: 

The  object  of  the  desired  improvement  is  to  secnre  an  anchorage  ground  or  place 
where  the  fishing  boats  can  lie  in  safety  during  rough  weather.  This  cau  be  accom- 
plished by  widening  and  deepening  the  creek  and  improving  its  mouth.  To  pre- 
vent the  entrance  from  filling  up  by  drift  and  wave  action,  jetties  will  probably  be 
needed  on  both  sides,  certainly  on  the  west  side,  as  the  drift  of  sand  along  the  shore 
is  from  west  to  east.  The  jetties  should  be  of  riprap,  the  top  and  slopes  to  be  of 
stone  weighing  not  less  then  onerfourth  ton,  the  top  to  be  3  feet  wide,  and  1  foot 
above  high  water,  with  slopes  of  1  on  1.  The  stone  on  the  top  and  slopes  should  be 
selected  and  carefully  laid,  so  as  to  present  as  smooth  a  surface  as  possible,  to  re* 
sist  the  action  of  the  moving  ice. 

The  cost  of  dredging  a  channel  100  feet  wide  and  6  feet  deen  at  mean  low  water 
£rom  the  6-foot  curve  in  the  bay  up  to  the  first  bend  in  the  creek  (l,b50  feet)  is  esti- 
mated to  be : 

33,000  cubic  yards,  at  30  cents  per  cubic  yard,  the  material  to  be  deposited 
in  the  bay , $9,900 

For  a  4-foot  channel  100  feet  wide  above  this  point  to  the  Highway  Bridge, 
4,680  feet,  86,000  cubic  yards,  at  14  cents  per  cubic  yard,  the  material  to 
be  placed  on  the  banks 12, 040 

Cost  of  west  jetty,  1,600  feet  long,  3,700  cubic  yards  of  riprap,  at  $2.50  per 
cubic  yard ^ 9,250 

Cost  of  east  jetty,  1,400  feet  long,  3,100  cubic  yards  of  riprap,  at  $2.50  per 
cubic  yard 7,750 

Contingencies 7,060 

Total 46,000 

The  first  work  to  be  done  should  be  the  deepening  at  aud  near  the  mouth,  and  the 
construction  of  jetties,  commencing  at  the  shore  end.  These  works  should  be  car- 
ried on  simultaneously. 

This  improvement  would  not  only  benefit  those  engaged  in  oystering  and  fishing, 
but  wonld  enable  many  articles  of  commerce  to  be  brought  to  Say  ville  by  water, 
instead  of  by  rail,  as  at  present.  A  partial  improvement  would  be  of  great  benefit 
to  small  vessels. 

The  beginning  of  work  under  this  project  was  approved  by  the  Secre- 
tary of  War,  October  4, 1890,  after  the  first  appropriation  for  improv- 
ing Browns. Greek  had  been  made;  up  to  July  1,  1892,  492  linear 
feet  of  the  west  jetty  and  275  feet  of  the  east  jetty  had  been  completed, 
and  176  feet  additional  of  the  east  jetty  partly  built,  and  a  channel 
1,450  feet  long,  100  feet  wide  and  4  feet  deep  had  been  dredged  from 
deep  water  in  Great  South  Bay,  extending  about  1,150  feet  inside  the 
mouth  of  the  creek. 
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OPERATIONS  DUBTNa  THE  FISCAL  YEAB  ENDING  JUNE  30,  1893. 

At  the  date  of  the  last  Annual  Eeport  a  contract  with  E.  Bailey  & 
Sons  for  construction  of  jetties  was  in  force,  and  not  completed. 
During  August,  1892,  273  tons  of  stone  were  placed  in  the  east  jetty, 
and  accepted,  and  part  of  the  stone  in  the  extreme  outer  end  was  re- 
moved and  used  to  build  tiie  rest  of  the  work  to  fhll  dimensions;  the 
completed  work  was  thus  extended  from  275  feet  to  438  feet  length. 
The  outer  end  was  also  made  2  feet  higher  than  the  rest  of  the  work, 
to  serve  as  a  temxK>rary  beacon. 

Under  the  appropriation  of  $5,000  made  by  act  of  Congress  approved 
July  13, 1892,  after  advertising  for  and  receiving  prop(Mials  a  contract 
was  entered  into  with  Alonzo  £.  Smith  for  dredging  about  12,000 
cubic  yards  of  mud,  prism  measurement,  and  depositing  it  upon  acya- 
cent  banks,  at  the  rate  of  34  cents  per  cubic  yard.  "Work  was  begun 
in  December,  1892,  and  the  contract  completed  April  12,  1893, 12,000 
cubic  yards  having  been  dredged. 

The  channel  drraged  in  the  previous  year  was  deepened  for  practi- 
cally its  whole  length,  to  remove  shoals,  and  was  extended  northward 
.  443  feet,  making  its  total  length  1,893  feet,  with  width  of  100  feet^  and 
depth  of  4  feet  at  mean  low  water. 

PBESENT  CONDITION  OF  HCPBOVEICENT. 

The  west  jetty  has  been  made  492  feet  long  and  the  east  jetty  438 
feet  long,  with  top  widths  of  3  feet  at  height  of  1  foot  above  mean  high 
water.  Both  jetties  are  in  fair  condition;  they  suffered  slight  damage 
from  ice  during  the  past  winter,  but  not  sufficiently  to  reauire  immedi- 
ate repairs.  The  dredged  channel  as  yet  retains  its  filll  drmenaions, 
as  made  under  the  contract  recently  completed.  It  is  used  fireely  for 
night  anchorage  by  small  oyster  boats  owned  and  operated  in  tiie 
vicinity,  and  the  anchorage  area  has  been  extiended  by  two  bra^6heB 
dredged  into  the  east  marsh  by  private  parties. 

PBOPOSED  OPEBATIONS. 

Future  appropriations  will  be  applied  to  maintaining  and  extending 
the  channel,  and  to  completing  the  jetties,  as  contemplated  in  the  ap- 
proved project. 

Appropriations  for  improving  Browns  Greek  have  been  made  as  fol- 
lows: 

Application.  Date.  Amoanl. 

Constructing  Jetties  and  dredging Sept.  19,1890 

Dredging Joly  18,189S 

Total 17,000 

Brewns  Creek  is  in  the  collection  district  of  New  York. 

The  nearest  light-honse  is  at  Fire  Island  Inlet,  about  11  miles  aontbwett. 

The  nearest  works  o£  defense  are  the  fortifications  at  Willets  Point,  New  York, 
about  35  miles  west,  and  Fort  Hale,  New  Hayen  Harbor,  Conneotioa^  about  the 
same  distance  northeast  wardly. 
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Money  statement. 

Jnlyl,  1892,  balance  unexpended $1,471.40 

Amount  appropriated  by  act  approved  July  13, 1892 5, 000. 00 

6, 471. 40 

June  30, 1893,  amount  expended  during  fiscal  year 6,095.57 

July  1, 1893,  balance  unexpended 375.83 

{Amount  (estimated)  required  for  completion  of  existing  project 29, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895  20,  OOQ.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


AhMtract  ofpropoBaU  for  dredging  in  Browns  Creeks  New  Torle,  opened  hy  Col.  2>.  C. 
Moustdn,  Corps  of  Engineers,  at  New  Yofk  Cityy  September  26, 1892, 


No.  of 
bid. 

Kame  and  address  of  bidder. 

Rate  per 
cubic  yard 
(15,000  cu- 
bic yards) 

approx. 

Amount 
of  bid. 

1 

•1 

Alonzo  E.  Smith 

CenU. 
34 

$5,100 

*  Entered  into  oontraot  October  7,  1802;  contract  completed  April  12, 1893. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1892. 

Draft  of  vessels  using  harbor,  from  2  to  5  feet. 

Number  of  oyster  boato  and  small  vessels  belongring  in  the  harbor  (esti- 
mated)    250 

Amount  of  oysters  taken  during  the  year  by  vessels  belonging  in  the  har- 
bor (estimated  bushels) 240, 000 

Number  of  vessels  (estimated)  using  the  harbor  for  shelter,  or  for  night, 
which  could  not  have  used  it  before  improvement,  over 200 

I  know  of  no  actual  count  of  the  number  of  vessels  observed  at  one  time  in  the 
harbor,  but  the  number  must  have  considerably  exceeded  115  during  the  early 
winter. 

No  new  lines  of  transportation  have  been  established  since  July  1,  1892. 

Sayville,  Long  Island,  N.  Y.,  June  17 y  189S. 

Dear  Sir:  In  addition  to  the  statistics  furnished  above  (which  are  in  accordance 
with  the  best  estimates  obtainable),  I  beg  to  direct  attention  to  the  following  mem- 
oranda: 

1.  During  the  year  1892  there  were  actually  laid  out  by  the  town  authorities  four 
highways  approaching  this  harbor  and  affording  more  ready  public  access  to  it  than 
had  previously  been  ei^oyed. 

2.  Private  enterprise  in  connection  with  the  improvement  continued  and  300  feet 
of  private  cafial  were  dug,  forming  an  arm  of  the  harbor. 

3.  Oyster-shipping  establishments  continued  to  center  about  the  mouth  of  the 
creek,  as  offering  the  best  commercial  advantages  in  this  vicinity. 

4.  The  past  winter  being  unusually  severe,  the  Great  South  Bay  was  twice  frozen 
over  from  shore  to  shore  so  solidly  that  at  one  time  for  a  fortnight  or  more  teams 
with  loaded  sleighs  crossed  and  recrossed  daily.  During  these  times  nearly  all  the 
shipping  of  thfs  neighborhood  was  safely  harbored  in  the  creek.  When  the  ice 
broke  up  it  piled  upon  the  shore  and  about  the  jetties  at  the  month  of  the  harbor  to 
a  height  of  20  to  30  feet,  and  it  would  be  difficult  to  estimate  (hardly  possible  to 
overestimate)  the  damage  which  the  shipping  of  this  part  of  the  bay  would  have 
sustained  had  it  not  been  fur  the  safe  refuge  which  this  improvement,  even  in  its 
present  incomplete  condition,  afforded. 

Veiy  respectfully,  yours, 

Joseph  Wood, 
On  behalf  of  the  Village  Improvement  Society  of  Sayville  and  Baypori, 
• 
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D  28. 

PRELIMINARY  EXAMINATION  OF  WESTPORT  HARBOR,  CONNECTICUT. 
[Printed  in  House  Ex.  Doc.  No.  114,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  C,  December  5,  189J2, 

Sir:  I  have  the  honor  to  submit  herewith  a  copy  of  report,  dated 
November  1, 1892,  by  Col.  D.  0.  Houston,  Corps  of  Engineers,  of  the 
results  of  a  preliminary  examination  of  Westport  Harbor,  Connecti- 
cut, made  to  comply  with  requirements  of  the  river  and  harbor  act 
approved  July  13, 1892. 

This  harbor  is  regarded  by  Col.  Houston  as  worthy  of  improvement 
by  the  Geueral  Government,  -and  I  concur  in  his  views.  He  estimates 
that  the  survey  necessary  to  the  preparation  of  plan  and  project  for 
improvement  proposed  will  cost  jlSOO. 

Very  respectfidly^your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.j  Ohief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


report  of  col.  d.  c.  houston^  corps  of  bngineebs. 

Engineer  Office,  U.  S.  Army, 
New  York,  N.  Y.,  November  i,  1892. 

General  :  I  have  the  honor  to  submit  the  following  report  on  pre- 
liminary examination  of  Westport  Harbor,  Connecticut,  made  in  pur- 
suance of  the  river  and  harbor  act  approved  July  13, 1802. 

This  harbor  comprises  the  portion  of  the  Sangatuck  Biver,  Con- 
necticut, below  Westport.  I  made  a  report  on  this  harbor,  dated  Jan- 
uary 8,  1891,  under  the  head  of  "preliminary  examination  of  Sauga- 
tuck  River,  Connecticut,"  which  was  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1891,  p.  840. 

I  reported  that  the   harbor   was  worthy  of  improvement,  for  the 

reasons  stated  in  that  report,  a  coi)y  of  which  is  forwarded  herewith.* 

•  •••••  • 

The  river  and  harbor  act  approved  July  13,  1892,  appropriated 
$7,000  for  "improving  the  Sangatuck  River,  Connecticut,  to  be  ex- 
pended in  the  improvement  of  the  natural  channel."  In  addition  to 
the  matters  above  mentioned,  it  is  found  that  the  breakwater  or  sea 
wall  on  Cedar  Point  needs  some  rej)air8  *  *  *  which  would  come 
under  the  head  of  improving  the  natural  channel,  as  the  object  of  the 
wall  is  to  prevent  the  wearing  away  of  the  point  which  protects  the 
entrance  to  the  harbor. 

It  is  represented  that  the  entrance  to  the  harbor  is  shoaling  by  sand 
washing  over  the  point,  but  .the  extent  of  this  and  the  remedy,  if  any, 
can  only  be  determined  by  a  survey.  It  may  probably  be  advisable  to 
extend  the  breakwater  beyond  the  point.  There  is  also  a  ledge  rock 
in  the  middle  of  the  river  opposite  Stony  Point,  with  a  least  depth  of 
3J  feet  at  mean  low  water.    While  there  is  sufficient  depth  on  either 

"Omitted. 
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side,  the  existence  of  the  rock  is  a  menace  to  navigation.    The  cost  of 
removal  will  necessitate  a  detailed  survey. 

I  am  of  opinion  that  this  harbor  is  worthy  of  improvement  by  the 
General  Government,  'and  would  therefore  submit  an  estimate  of  $500 
for  a  survey  to  determine  what  fiirther  improvements  are  necessary, 
and  to  make  a  project  and  estimate  of  cost. 
No  complete  survey  of  this  harbor  has  been  made  since  1872. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Colonel,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chi^  of  Engineers,  U.  8.  A. 


D  29. 

PRELIMINARY  EXAMINATION  OF  NORWALK  HARBOR,  CONNECTICUT. 
[Printed  in  Hoaae  Ex.  Doo.  No.  82,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineebs, 

United  States  Army, 
Washingtonj  D.  0.,  December  5, 1892. 

Sib:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  November  3^  1892,  by  Col.  D.  C.  Houston,  Corps  of  Engineers,  on 
preliminary  examination  of  Korwalk  Harbor,  Connecticut,  made  to 
comply  with  provisions  of  the  river  and  harbor  act  approved  July  13, 
1892. 

It  is  the  opinion  of  Col.  Houston,  concurred  in  by  this  office,  that 
Norwalk  Harbor  is  worthy  of  improvement  by  the  General  Govern- 
ment. 

It  is  estimated  that  $500  will  be   required  for  surveys  necessary  to 
preparation  of  plan  and  proje<5t  for  improvement  proposed. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engifveers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 

BEPOBT  of  col.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Engineer  Office,  IT.  S.  Army, 
New  York,  N.  Y.,  November  3, 1892. 

Gbnebal:  I  have  the  honor  to  submit  the  following  report  on  pre- 
liminary examination  of  Korwalk  Harbor,  Connecticut,  made  in  pursu- 
ance of  the  river  and  harbor  act  of  July  13, 1892 : 

There  has  been  appropriated  for  the  improvement  of  this  harbor, 
jBx)m  1872  to  1890,  inclusive,  the  sum  of  $83,000,  which  has  been  ex- 
pended in  dredging  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low 
water  up  to  South  Norwalk,  and  thence  to  Norwalk  60  to  100  feet  wide 
and  6  ^t  deep;  and  in  additional  dredging  to  repair  and  maintain 
these  channels.  •  i 

Of  the  total  amount  appropriated  it  is  estimated  that  36  per  cent 
(930,000)  has  been  expended  in  maintaining  the  channel. 

The  channel  had  been  wholly  completed  to  dimensions  stated  above 
by  the  fall  of  1885,  and  some  parts  had  been  redredged;  appropriations 
since  1885  have  been  wholly  applied  to  maiutenance. 
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The  originally  projected  widtli  of  100  feet  above  South  Norwalk  was 
reduced  to  60  feet  on  account  of  the  largo  eost  of  iDaintenaDce,  owing 
to  small  annual  appropriations.  When  the  improvement  was  com- 
menced by  the  United  States  the  low-water  depth  to  South  KorwaJk 
was  5  feet  aud  to  Norwalk  bat  1  foot. 

The  project  heretofore  contemplated  has  been  practically  completed, 
bat  fui-ther  iraprovemeuta  are  now  de»ired  by  the  people  of  Norwalk 
and  South  Horwalk. 

It  is  necessary,  in  the  first  place,  that  the  present  channel  be  main- 
tained, and  it  is  also  desirable  that  certain  sharp  bends  be  cut  off,  so  as 
to  give  greater  ease  to  navigation,  as  follows: 

At  the  entrance  to  the  harbor,  south  of  Keysers  Point,  where  the 
channel  is  very  tortuous. 

Above  this  point  to  the  railroad  bridge  it  ia  desirable  that  the  chan- 
nel be  straightened  and  widened. 

For  the  location  of  these  pointis  I  would  refer  to  the  U.  8  Coa^t  aud 
Geodetic  Survey  chart  of  "Entrances  to  the  Norwalk  and  Saugatuck 
rivers,"  issued  April,  1888,  which  extends  up  to  the  railroad  bridge. 

Above  the  bridge  to  the  head  of  navigation,  a  distance  of  1 J  miles, 
periodical  dredgiug  will  also  be  necessary  to  maintain  and  widen  the 
channel.  The  location  of  this  iKirtion  of  the  harbor  is  shown  on  the 
accompanying  blue  print.  • 

It  isi  also  suggested  by  the  Norwalk  Board  of  Trade  that  a  "channel 
ehould  be  ultimately  dredged  through  the  flat  below  Jennings  to  South 
Norwalk  in  a  substantially  straight  course,  avoiding  the  crooked  and 
much  longer  channel  around  Oyster  Shell  Point."    The  location  is 

shown  approximately  by  the  dotted  red  line  A C  on  the  blue  print; 

This  is  a  work  of  considerable  magnitude,  which  does  not  appear  to  be 
necessary  at  present.  It  involves  the  acquisition  of  a  right  of  way 
through  private  property,  which,  however,  it  is  stated,  can  be  obtained 
without  cost  to  the  United  States.  Borings  would  be  needed  to  aaoer- 
tain  whether  a  channel  at  this  locality  would  require  rock  excavation. 
This  project  would  probably  meet  with  opposition  from  the  owners  of 
property  on  the  ciist  side  of  the  existing  channel,  which  would  doubt- 
less suffer  from  the  proposed  cut.  ' 

I  am  of  opinion  that  this  harbor  is  worthy  of  improvement  by  the 
General  Government.  It  is  but  the  oontinuation  of  a  usefal  improve- 
ment commenced  in  1872  and  continued  up  to  1891. 

The  Annual  Keport  oflS92  gives  the  following  statistics  for  the  cal- 
endar year  ending  December  31, 1891,  which  are  the  latest  I  have  bceu 
able  to  obtain: 

ArrivaU  and  iepartnrti  of  r«(elf . 
(Oraft,  TlaI2fM)t.    TonaaRS,  100  to  £00  tana.] 


KlndorveMnla. 

™d 

trip*. 

Btonmera 

al,<Ml 

t.U> 

a  I  thlDlc  it  -would  be  perfooll;  fair  t«  odd  to  this  report,  aay ,  100  trlna  eaob  or  tO  ni 
•l™""  •Tomge  ciTjto  of  iD  tooa  eaoh.  at  an  average  value  of  |I0  per  ton.  or  1,000  trip 
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Articles. 


Coal 

Lumber  (lO,CiOO,000  feet). 
Gen^:al  xnerchandiae  . . . 


Total 


Estiinated 
value. 


$400,000 

'   390,000 

16, 000, 000 

15, 790, 000 


The  above  figures  show  an  increase  in  freight  tonnage  of  56,000  tons 
over  that  reported  for  1890. 

One  new  line  of  transportation  has  been  established  since  July  1, 
1891. 

I  submit  an  estimate  of  $500  for  a  survey  for  the  purpose  of  making 
a  project  and  estimate  of  cost  of  further  improvements. 
Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
Cohnely  Corjfs  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


D  30. 

PRELIMINARY  EXAMINATION  OF  BERRIAN8  CREEK,  LONG  ISLAND,  NEW 

YORK. 

[Printed  in  Honae  Ex.  Boc.  No.  80,  Fifty-Becond  Congreaa,  aecond  seaaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  December  5, 1892. 

SiB:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  1, 1892,  by  Col.  D.  C.  Houston,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Berrians  Creek,  Long 
Island,  New  York,  made  to  comply  with  provisions  of  the  river  and 
harbor  act  approved  July  13,  1892. 

Col.  Houston  is  of  opinion  that  the  creek  is  not  worthy  of  improve- 
ment by  the  General  Government,  and  I  concur  in  his  views. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen,,  Chief  of  Engineers. 
Hon.  9.  B.  Elkins, 

/Secretary  of  War. 


beport  op  col.  d.  c.  houston,  corps  of  engineers. 

Engineer  Office,  U.  S.  Army, 
New  Yorky  N.  T.,  November  i,  1893. 

General:  I  have  the  honor  to  submit  the  following  report  on  pre- 
liminary examination  of  Berrians  Creek,  Long  Island,  New  York,  made 
in  pursuance  of  the  river  and  harbor  act  of  July  13, 1892. 

BNO«3 63 
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Thia  creek,  wbich  is  not  named  on  the  pnblished  charts,  is  a  small 
tidal  branch  of  the  East  Eiver,  New  York,  on  the  north  shore  of  Lione 
Island,  3  miles  north  and  east  &om  Hell  Gate  by  channel,  as  shown  on 
the  attached  t^ing,*  Berrians  Island,  at  the  month  of  the  creek, 
divides  the  outlet  into  two  channels,  one  extending;  northwesterly  to 
East  Eiver,  the  other  easterly  to  Bowery  Bay.  Origiually  the  creek 
was  about  a  mile  long,  extending  southwesterly  fl^m  the  eDtraiice  for 
abont  2,000  feet,  thence  eastwardly  nearly  to  Bowery  Bay;  the  creek 
was  bordered  by  salt  meadows.  Receut  improvements  have  resulted 
in  fllliiig  up  and  grading  part  of  these  meadows  and  of  the  creek,  so 
that  now  it  is  about  2,000  feet  long.  Its  original  condition  is  shown  on 
the  TJ.  S.  Coast  and  Geodetic  Survey  Chart  of  the  western  end  of  Long 
Island  Sound,  published  in  1S55  and  issued  in  18T8.  The  mean  rise  of 
tide  is  7  feet. 

In  the  creek  proi)er  the  bed  is  bare  nearly  everywhere  at  ordinary  low 
tide,  and  the  width  at  high  water  rauges  fiom  40  to  150  feet,  the  bottom 
being  mud. 

In  the  northwest  entrance  channel,  the  mean  low  water  depth  near  ' 
the  mouth  of  the  creek  is  2^  feet  for  a  short  distance,  when  it  iiicrea.ses 
to  over  10  feet,  and  thence  to  deep  water  in  East  Biver  there  is  apjtar- 
ciitly  no  i)lace  where  a  depth  of  fi  feet  can  not  be  found  in  the  cliannel. 
This  entrance  channel  is  narrow,  somewhat  crooked,  and  at  the  outer 
end  has  a  bottom  of  coarse  gravel,  with  perhaps  some  cobbles.  Else- 
where it  is  of  mud  of  different  degrees  of  hardness  or  light  sand.  The 
entire  length  of  this  entrance  from  deep  water  in  East  Itiver  to  the 
mouth  of  the  creek  is  4,500  feet. 

In  the  east  entrance  the  chaunel  depth  is  3  to  3j  feet  for  a  distance 
of  2,000  feet  from  the  mouth  of  the  creek  to  deep  water  outside  of  Bow- 
ery Bay.  This  channel  is  not  well  defined,  having  hut  slightly  greater 
depth  than  the  esteusive  mud  flats  on  either  side.  The  bottom  of  the 
channel  is  also  mud. 

The  improvement  desired  is  the  securing  of  a  channel  sufficient  to 
admit  at  ordinary  high  water  the  vessels  which  bring  the  coal  aii<i  ma- 
terials used  for  the  settlement  known  as  "Steinway,"  the  upper  part  of 
Long  Island  City.  The  desired  depth  and  width  are  reported  to  be  14 
feet  depth  at  high  water  {7  feet  at  mean  low  water)  and  80  feet  width, 
except  in  the  upper  part  of  the  creek,  where  40  to  60  feet  would  suffice. 
•  •••••• 

The  business  which  wonid  be  benefited  by  such  an  improvement  is 
conducted  at  four  docks,  all  on  the  right  (east)  bank  of  the  creek,  three 
near  the  mouth  and  one  about  1,000  feet  inland,  as  follows,  in  order 
from  the  mouth  upstream :  Oakes  Manufacturing  Company,  wood  dyes, 
ete.,  Astoria  Veneering  Company,  Steinway  Piano  Factory,  coal  yards 
of  George  H.  Smith,  and  the  supplies  of  the  Steinway  and  Hunters 
Point  Railroad  Company,  and  the  Astoria  Silk  Works. 

This  is  represented  as  amounting  in  total  to  abont  161,000  tons  last 
year,  of  which  over  two-thirds  is  coal  and  lumber.  Interested  parties 
estimate  that  the  annual  tonnage  would  be  doubled  if  the  channel  were 
improved  as  desired. 

A  considerable  part  of  the  freight  received  is  lightered  in  New  York 
Harbor,  because  the  vessels  bringing  it  can  not  approach  the  wharves 
at  any  stage  of  tide.  Vessels  for  Berrians  Creek  are  generally  towed 
through  the  East  River  and  to  tho  docks,  and  the  entrance  used  is  uni. 
formly  the  east  channel.  There  is  an  impression  among  towboat  cap- 
*  Not  vrintod. 
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tains  that  the  northwest  channel  is  daDgerous  on  account  of  rocks. 
The  preliminary  examination  indicates  that  there  are  no  rocks  there 
which  could  not  easily  be  avoided,  but  no  survey  of  the  locality  has 
been  made  in  greater  detail  than  the  U.  S.  Coast  and  Geodetic  Survey 
Chart,  East  River  from  Lawrence  Point  to  Throgs  Neck,  scale  iirhsisj 
issued  1888. 

I  inclose  herewith  a  communication  from  Mr.  W,  H.  Williams,  presi- 
dent of  the  Astoria  Veneering  Works,  giving  statistics  of  tonnage. 

While  there  is  a  large  amount  of  business  done  at  Steinway  and  a 
prospect  of  increase  by  the  rapid  development  of  the  surroundings  of 
New  York  City,  I  do  not  consider  that  the  improvement  asked  for 
would  be  of  any  public  benefit.  It  would  reduce  somewhat  the  cost  of 
freight  on  materials  shipped  to  and  from  the  locality,  but  would  not 
probably  affect  the  cost  to  consumers  of  the  articles  manufactured 
there.  From  the  information  obtainable,  I  am  of  opinion  that  the  creek 
is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Colonel,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A, 


letter  of  mr.  w.  h.  williams,  president  of  the  astoria  veneer  mills. 

Astoria  Veneer  Mills, 
NeiD  York,  October  8, 1892. 

Dear  Sir:  Complying  with  yonr  reqnest  to  farnlsh  statistics  as  to  the  proximate 
amount  of  toonage  per  year  1891,  received  at  Steinway,  Long  Island,  that  would,  if 
Berrians  Greek  was  deepened,  come  through  that  channel,  are  as  follows : 

Tons. 

Total  amount  of  tonnage  received  by  Steinway  &  Sons,  per  annum 4, 000 

Shipments,  per  annum 2, 000 

Francis  J.  Oaks  Manufacturing  Co.,  present  tonnage  per  day : 

Received 50 

Delivered  .--..» 22 

With  the  improvement  of  Berrians  Creek  it  would  amount  to  daily 130 

Steinway  and  Hunters  Point  Railroad  received  last  year  (freight) 6, 000 

Astoria  Silk  Works  last  year  (freight) 3,000 

Geor^  H.  Smith,  last  year  (freight) 25,000 

Astoria  Venee^  Mills : 

Received  (per  annum) 60,000 

Delivered  (per  annum) 40,000 

The  depth  required  at  low  water  would  be  7  feet.  With  this  improvement  to  the 
creek  it  would  allow  that  portion  of  Long  Island  a  ferry  slip,  as  the  College  Point 
Ferry  Company  would  give  us  a  landing  there.  It  would  also  enable  us  to  bring  in 
Tessels  that  now  have  to  be  unloaded  and  their  cargoes  brought  in  by  lighter  tuto- 
gether. 

The  names  of  the  manufacturers  on  this  list  with  the  proposed  improvement  of 
Berrians  Creek  would  double  the  tonnage  per  annum. 

Hoping  that  you  will  give  this  your  consideration,  I  remain, 
Resx>ectfully  yours, 

W.  H.  Williams. 

Enoinebb  Office^  U.  S.  Army. 
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>V  80UT 
EW  TOB 

[PriDt«a  iu  UuiiAo  Ei.  Dw.  Ko.  18,  Fift;  second  CoDgreu,  lecunil  HuHlon.) 

Office  of  the  Chief  op  Engineebs, 
Unitkd  States  Abmy, 
Washington,  D.  C,  December  5, 1893. 
SiB:  I  Lavo  the  honor  to  Hubmit  herewith  a  copy  of  reiiort,  dated 
November  2, 18'J2,  from  Coll  D.  C,  Houston,  Corps  of  Eiigiucertj,  of  the 
re!4Ultfi  of  a  prelimiuary  examination  of  Southold  Harbor,  Long  Island, 
New  York,  made  to  comply  with  provisions  of  the  river  anil  harbor 
act  approved  Jidy  13, 1892. 

I  coDcar  in  the  opinion  of  Col.  Houston  that  the  locality  is  not  worthy 
of  improvement  by  the  General  Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
*  Brig.  Gen.,  Chief  of  Ungitieert. 

Hon.  S.  B.  Elkins, 
Secretary  of  War. 

eel'obt  of  col.  d,  0,  nouston,  cobps  of  engineebs. 

En(;ineeb  Office,  TJ.  9.  Abmt, 
NetP  York,  N.  ¥.,  November  3, 18'J3. 

General:  [  have  the  honor  to  aubmit  the  following  report  on  pre- 
liminary nsaniiuatiun  of  Southold  Harbor,  Lou^  Iftland,  New  Vork, 
miidi<  in  tnirsuance  of  rh»'  rivw  aad  harbor  act  of  July  13,  1892. 

This  havl'or  (wo  ti-rmwli  is  simply  »  privatelrtndinEpIi'ceor  wharf  ou 
rhi'  wi'st  wid"'  i-r  SmillioliI  Hay  in  the  eastern  part  of  Long  Island.  The 
wlmif  is  5110  fo'l  Innc,  I'xti-nding  southeaatirly  from  the  sliure.  The 
natural  deptli  at  the  liead  of  the  wharf  is  about  6  feet  at  mean  \o\\- 
wttter  and  it  is  alwut  ii'Kl  feet  fiirtber  out  to  a  depth  of  12  feet  Some 
years  ago  aehannel  10  feet  deep  or  more  and  100  feet  wide  was  dredged 
np  to  tlie  whiirf  by  private  parties.  A  recent  examination  shows  th»t 
there  is  at  pri'Hent  a  depth  of  10  feet  and  a  widtli  of  about  50  feet. 
The  wliiirf  is  ust'd  as  a  regular  landing  for  the  Sag  Harbor  and  New- 
York  sh'aiiiers,  and  has  been  frequently  used  as  such  by  the  New  Lon- 
don and  Sag  Harbor  boats.  All  steamers  have  to  baek  out,  aa  there  is 
iiotuhannel  room  to  turn  at  the  end  of  the  wharf,  and  the  New  I^ondon 
boats,  which  are  screw  boats,  do  not  readily  do  this. 

What  is  desired  is  to  have  the  channel  widened  to  150  ()r  200  feet, 
with  12  feet  depth,  and  a  turning  basin  made  at  the  end  of  the  wharf, 
so  that  vessels  can  go  out  without  backing.  This  locality  is  of  con- 
siderable importance  as  a  point  for  receiving  sujiplies  and  shipping  farm 
products,  the  nearest  landing  place  for  steamers  being  at  Greeni>ort, 
about  4J  nules  distant.  It  does  not  seem  to  me  that  the  improvement 
desired  is  a  proper  one  to  be  underhikon  by  the  United  Stjttcs.  The 
difficulty  can  be  remedied  by  extending  the  wharf  to  deeper  water  with 
better  results  than  by  dredging.  In  either  case,  I  consider  lite  improve- 
ment a  matter  of  private  enterprise,  and  am  therefore  of  opinion  that 
the  locality  is  not  worthy  of  improvement  by  the  General  Government. 
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The  locality  is  shown  on  the; chart  of  houg  Island  Sound,  published 
by  the  U.  S.  Coast  and  Geodetic  Survey. 

Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A. 


Col.  Corps  of  Engineers. 


D32. 

ESTABLISHMENT  OP  HARBOR  LINES  IN  SHAWS  COVE,  NEW  LONDON  HAR- 
BOR, CONNECTICUT. 

Engineer  Office.  IT.  8.  Army^ 
New  Yorkj  N.  Y.,  January  20,  1893. 

General  :  The  work  of  improvement  in  thatportion  of  New  London 
Harbor,  Connecticut,  known  as  Shaws  Cove,  directed  by  the  river  and 
harbor  act  of  July  lo,  1892,  having  been  commenced,  it  becomes  neces- 
sary to  establish  harbor  Hnes,  in  order  to  define  precisely  the  area  of 
the  ultimate  improvement  and  to  fix  the  limit  beyond  which  wharves, 
etc.,  shall  not  extend. 

Parties  interested  have  asked  me  for  information  on  this  point,  and  I 
have  accordingly,  after  full  consultation  with  all  property  owners  and 
others  interested,  laid  out  harbor  lines  as  shown  on  the  accompanying 
tracing,*  which  I  would  recommend  for  approval.  The  object  of  this 
improvement  is  to  make  a  basin  where  vessels  can  be  laid  up  in  winter 
and  to  afford  additional  facilities  for  commerce. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Colonel,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TJ.  8.  A. 

[First  inilorseiiient.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  23, 1893. 

Eespectfully  submitted  to  the  Secretary  of  War. 

Col.  D.  C.  Houston,  Corps  of  Engineers,  the  ofdcer  in  local  charge 
of  the  improvement  of  Shaws  Cove,  New  London  Harbor,  Connecticut, 
in  the  within  report  states  the  necessity  of  establishing  harbor  lines  in 
Shaws  Cove,  and  submits  the  accompanying  tracing,  upon  which  are 
delineated  the  pierhead  and  bulkhead  lines  recommended  for  approval 
by  the  Secretai^  of  War  under  the  provisions  of  the  act  of  September 
19,1890. 

It  is  recommended  that  the  lines  proposed  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  this  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

War  Depabtment, 
Washington.  D.  C,  January  26, 1893. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

S.  B.  Elkins,  Secretary  of  War. 

•Not  printed! 
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Bkidgeport,  Conn.,  April  16,  1891. 

The  Qudersigiied  represent  that  Bridgeport  ia  tbe  principal  jwrt  of 
entry  for  tlie  eustonis  district  of  Fairlield  in  the  State  of  Connecticut, 
and  that  the  United  States  Government  has  for  the  past  few  years 
expended  large  sums  of  money  in  the  widening,  deepening,  and  improv- 
ing said  Bridgeport  Harbor,  so  as  to  render  it  navigable  for  vessels  of 
heavy  burden  and  deeply  laden  to  enter  our  aaid  harbor  at  all  condi- 
tions of  the  tide*;  and 

Whereas  parties  owning  or  occupying  hinds  adjoining  said  Bridge- 
port Harbor  are  in  the  act  of,  or  are  intending,  to  fill  in  upon  the  nind 
^ats  and  encroach  npon  said  harbor,  so  as  to  seriously  aB'ect  and  injure 
the  rights  of  navigation  by  the  pressure  of  material  from  the  ^:its 
bordering  on  the  channel,  and  thus  to  a  certain  extent  preveuting  tbe 
use  of  said  harbor; 

Now,  therefore,  the  undersigned  citizens  and  taxpayers  of  said  city 
of  Bridgeport  and  owners  of  land  adjoining  said  harbor  respectl\illy 
request  that  you  will  cause  an  examination  to  be  made  of  the  (condition 
of  said  harbor,  and,  if  deemed  expedient,  to  cause  a  harbor  line  to  be 
run  and  established  on  the  east  side  of  our  said  harbor,  known  as 
Pequonnock  Iliver,  from  the  drawbridge  of  the  New  York,  New  Haven 
and  Hartford  Kailroad  to  Long  Island  Sound,  beyond  which  no  wharf, 
dock,  or  other  obstruction  shall  be  erected,  built,  or  allowed  to  exist, 
or  to  take  aucb  steps  as  you  may  deem  fit  and  proper  to  prevent 
encroachments  upon  the  rights  and  needs  of  uavigation  and  for  ea:«y 
and  free  use  of  said  port  as  a  harbor  for  anchorage  and  a  harbor  foi 
refnge  for  large  tows  that  frequent  the  same,  and  as  in  duty  boun<l 
your  jietitioners  will  ever  pray. 

Charles  B.  Brothwell. 

Prendent,  Bowd  Trade. 

And  25  others. 

[Saoond  IiHtorsenient.] 

Office  Ohibp  op  Ekgineees* 
U.  9.  Arjuy, 
May  6,  1891, 
Respectfiilly  referred  to  Col.  D.  0.  Houston,  Corps  of  Engineers,  for 
report. 
To  be  returned. 

H.  M.  Adams, 
Major,  Corps  of  Engineers,  in  charge, 

[Tbinl  IndorKeinetit.] 

New  ToeK,  May  8, 1891, 
Respectfully  retnmed  to  tbe  Chief  of  Engineers.  No  harbor  tinea 
have  been  established  at  Bridgeport  Harbor  by  the  Government.  Lines 
have  been  established  by  tbe  city,  which  have  been  changed  from  time 
to  time.  I  understand  that  at  present  there  is  difficulty  in  agreeing  on 
the  lines  by  the  parties  interested.  In  view  of  this  and  tiie  iinportance 
of  Bridgeport  Harbor  I  would  respectfully  suggest  that  harbor  lines 


API>ENDIX  D— ftfiPOftf  OP  LitetJt.  COL.  ftOBER*.  &9& 

be  established  on  both  sides  of  the  harbor  from  Long  Island  Sound  to 
the  head  of  navigation,  a  distance  of  about  3  miles,  under  the  provisions 
of  the  river  and  harbor  act  approved  September  19^  1890. 

D.  O.  Houston, 
Colonel,  Corps  of  Engineers. 

[Fourth  Indorsement.] 

Office  Chief  of  Enoineebs, 

U.  S.  Aemy, 
May  9, 1891. 
Respectfully  returned  to  the  Secretary  of  War. 
The  president  of  the  board  of  trade,  and  others  of  Bridgeport, 
Conn.,  request  that  harbor  lines  be  established  at  Bridgeport,  under 
the  provisions  of  the  river  and  harbor  act  approved  September  19, 1890. 
This  paper  was  referred  to  Col.  D.  C.  Houston,  Corps  of  Engineers, 
the  ofl&cer  in  charge  of  the  improvement  of  Bridgeport  Harbor,  and  his 
report  is  contained  in  the  third  indorsement,  to  which  attention  is  in- 
vited. 

It  is  recommended  that  a  board  of  officers  to  consist  of  Col.  D.  C. 
Houston,  Lieut.  Col.  G.  L.  Gillespie,  and  Capt.  Thos.  L.  Casey,  of  the 
Corps  of  Engineers,  be  constituted  to  consider  and  report  upon  the 
subject  of  harbor  lines  at  Bridgeport,  on  both  sides  of  the  harbor, 
from  Long  Island  Sound  to  the  head  of  navigation,  as  suggested  by 
Colonel  Houston,  the  board  to  meet  at  Bridgeport,  Conn.,  on  the  call 
of  the  senior  member,  and  its  expenses  to  be  paid  from  appropriation 
for  improving  Bridgeport  Harbor. 

With  the  sanction  of  the  Secretary  of  War,  the  order  constituting 
the  board  will  be  issued  from  this  office. 

H.  M.  Adams, 
Major,  Corps  of  Engineers,  in  charge, 

[Fifth  indorsement.] 

War  Department,  May  11, 1891. 

Approved  as  recommended  by  the  officer  in  charge  of  the  office  of 
the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War: 

John  Tweedale, 

Chief  Clerk. 


bepobt  of  boaed  of  engineers. 

Engineer  Office,  XJ.  S.  Army, 

j^ew  York,  January  4,  1892. 

General  :  The  Board  of  Engineers  constituted  by  special  orders 
No.  29,  Headquarters  Corps  of  Engineers,  U.  S.  Army,  dated  May  12, 
1891,  has  the  honor  to  submit  the  following  report : 

A  petition,  dated  Bridgeport,  Conn.,  April  16, 1891,  siglied  by  Charles 
R.  Brothwell,  president  of  the  Bridgeport  Board  of  TraSe,  and  others, 
requesting  the  establishment  of  harbor  lines  on  the  east  side  of  Bridge- 
port Harl^r,  was  referred  to  the  Board  for  consideration  and  report, 
including  the  entire  harbor  from  the  head  of  navigation  to  Long  Island 
Sound. 

The  Board  met  at  Bridgeport  at  11  a.  m.,  June  1, 1891,  and  at  once 
madean  examination  of  the  harbor  in  a  steamer,  accompanied  by  William 
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H.  Marigold,  mayor  of  Bridseport,  Capt.  John  McNeil,  harbor  master, 
Charles  E.  Brothwell,  president  of  the  board  of  trade,  Peter  W.  Wren, 
chairman  board  of  public  works,  and  president  of  board  of  education, 
H.  G.  Scofleld,  city  engineer,  and  others,  representing  the  petitioners. 

At  2  p.  m.  a  meeting  was  held  at  the  city  hall,  about  30  persona  being 
present.  The  petition  asking  lor  the  establishment  of  hai'bor  lines  and 
the  order  constituting  the  Board  were  read,  whereupon  counsel  repre- 
senting certain  riparian  owners  protested  against  any  action  by  the 
Board  in  the  matter.  Time  was  asked  to  present  their  case;  and  the 
Board,  after  hearing  a  number  of  stiitements,  adjourned  to  meet  at 
some  time  to  be  afterward  determined. 

Soon  after  a  written  protest  agauist  the  establishment  of  harbor  lines 
at  Bridgeport  by  the  Secretary  of  War  was  handed  to  the  senior 
member  of  the  Board  by  counsel  representing  riparian  owners,  together 
with  the  opinion  of  the  state  court  in  tlie  ease  of  Farist  vs.  The  City 
of  Bridgeport  (copy  herewith).  After  consultation  with  the  other  mem- 
bers of  the  Board,  these  papers  were  forwarded  to  the  Chief  of  Engineers 
with  the  statement  that  the  counsel  ilesu-ed  a  hearing  before  the  Secre- 
tary of  War,  or  his  legal  adviser,  on  the  legal  questions  involved.  The 
papers  were  returned  with  instructions  that  the  bearing  should  be 
had  by  the  Board.  After  due  notice  to  all  parties  interested,  the  Board 
met  at  city  hall  in  Bridgeport,  on  July  14.  The  riparian  owners  and 
the  petitioners  were  represented  by  counsel,  and  statements  were  miide 
by  a  number  of  persons.  The  counselfor  the  riparian  owners  presented 
a  brief  remonstrating  against  the  establishment  by  the  Board  "of 
any  harbor  line  other  than  that  already  established  by  the  municipal 
authorities,  and  for  cause  of  such  remonstrance  say,  generally,  that  ^is 
Board  ought  not  to  act  in  the  matt«r." 

The  counsel  for  the  petitioners  promised  to  send  a  reply  to  the  Boanl 
as  soon  as  practicable.  This  has  been  received,  and  is  forwarded  here- 
with with  the  other  papers  in  the  case. 

Having  obtained  all  the  information  jrossible,  the  Board  met  in  New 
Tork  City  October  23, 1891. 

It  appears  tliat  in  l&iG,  harbor  lines  were  established  in  Bridgeport 
Harbor  by  the  city  aatliorities,  under  the  laws  of  the  state  of  Connecti- 
cut, extending  from  the  head  of  navigation  to  Long  Island  Sound. 
These  lines  were  modified  in  the  same  year,  so  as  to  include  a  strip  100 
feet  wideou  each  side  of  the  Sti-atford  Avenue  Bridge,  extending  on  the 
east  side,  from  the  harbor  line  to  the  drawbridge,  as  indicated  on-  the 
tracing  herewith.  It  is  understood  that  this  change  was  to  authorize 
the  e:!i8tenee  of  certain  buildings  adjacent  to  the  bridge  and  was  made 
in  accordance  with  a  contract  between  the  city  of  Bridgeport  and  par- 
ties interested  (see  brief  of  parties  in  iut«rest,  p.  9).  It  is  claimed 
by  the  petitioners  that  these  lines  are  not  legal,  for  reasons  stated  in 
their  brief. 

In  1889  the  city  authorities  laid  out  a  line  on  the  east  side  between 
Nichols  street  and  the  site  of  the  steel  works,  some  little  distance 
inside  the  line  of  1886,  the  details  of  which  are  not  in  possession  of  the 
Board.  This  line  was  objected  to  by  parties  interested,  and  the  State 
courts  decided  that  the  changes  were  invalid  (see  opinion  in  the  Farist 
Steel  Company  vs.  The  City  of  Bridgeport,  herewith),  and  that  no  sncli 
change  could  be  made  without  compensation  to  owners. 

As  the  matter  now  stands  it  appears  that  the  lines  laid  ont  in  1886 

on  the  east  side  are  satisfactory  to  all  parties,  except  as  to  the  lines 
_,  , ,    ,       .,    ,    . ,  ,         „  ,  .,  ,  ,,     .jjjg  ^^  ^jj^ 

'a  property. 


above  and  below  the  bridge  and  parallel  thereto,  and  the  line  on  1 
east  side  between  the  bridge  and  the  Farist  Steel  Company's  propei 
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It  is  now  asked  by  the  petitioners  that  these  portions  of  the  line  be 
taken  into  consideration  by  the  Board. 

The  Board  thinks  that  it  is  unfortunate  that  any  harbor  lines  should 
have  been  drawn  around  the  Lower  (or  Stratford  Avenue)  Bridge,  east 
of  the  draw,  which  authorized  the  contraction  of  the  already  small 
harbor  space  on  either  side  of  the  bridge  at  that  point,  and  while  it  is 
impracticable  at  this  time  to  correct  the  evil,  that  the  new  line  should 
be  so  drawn  as  to  prevent  future  encroachments. 

The  part  of  the  harbor  between  the  Lower  Bridge  and  the  point  of 
the  Farist  Steel  Company's  property,  about  16^  actes,  is  very  much 
crowded  by  oyster  vessels  and  other  small  craft  which  use  it  as  a  harbor 
of  safety  and  obstruct  the  main  channel.  As  a  remedy  for  this  condi- 
tion of  affairs,  it  has  been  proposed  to  push  the  harbor  line  below  the 
bridge  on  the  east  side  to  the  eastward,  thereby  increasing  the  capacity 
of  the  harbor.  There  appears  to  be  no  objection  to  this,  except  the 
opposition  of  certain  riparian  owners.  The  Board  would  therefore 
recommend  that  the  line  of  1886  be  adopted  as  a  pierhead  and  bulk- 
head line,  with  the  following  changes,  viz: 

On  the  east  side:  The  line  extending  southward  from  the  foot  of 
Howe  street  to  be  prolonged  in  a  straight  line  to  meet  the  causeway  of 
the  Lower  Bridge.;  thence  to  follow  westward,  southward,  and  eastward 
along  the  outside  of  said  causeway  to  a  point  on  the  south  side  of  the 
causeway  200  feet  distant  from  its  western  end;  thence  to  extend 
southwardly  in  a  straight  line  a  distance  of  about  720  feet,  meeting  the 
harbor  line  of  1886  at  a  point  340  feet  north  of  the  Farist  Steel  Com- 
pany's wharf;  thence  to  follow  the  lines  of  1886  to  Long  Island  Sound. 

On  the  west  side:  The  line  of  1880,  extending  south westwardly  from 
the  Kaugatuck  Bailroad  Wharf,  to  be  prolonged  290  feet;  thence  to 
extend  southwardly  1,760  feet  to  a  point  230  feet  from  the  east  end  of 
the  north  side  of  the  slip,  foot  of  Henry  street;  thence  to  extend  east- 
southeastwardly  390  feet  to  a  point  25  feet  distant  from  the  northwest 
extremity  of  "the  tongue;'^  thence  to  extend  in  a  course  toward  a  point 
50  feet  northwest  from  the  inner  beacon,  until  it  meets  the  harbor  line 
of  1886;  thence  to  follow  said  harbor  line  of  1886  to  Long  Island  Sound. 

The  legal  question  presented  to  the  Board  at  the  public  hearing  held 
by  direction  of  the  Secretary  of  War  at  Bridgeport,  July  14,  1891, 
involves  the  line  on  the  east  side  of  the  harbor  below  the  lower  bridge, 
including  its  circumscribing  lines  and  the  site  of  the  steel  works. 

The  .i>oint  raised  by  the  opposition  is  that  the  Government  can  not 
establish  harbor  lines  on  this  front,  modifying  those  of  1886,  witlwut 
giving  compensation  to  the  riparian  owners  for  all  the  land  under  water 
so  taken.  The  Board  would,  in  this  connection  remark  that  all  the  land 
in  question  is  covered  by  water  at  high  tide  to  a  depth  of  6  feet  and 
over. 

The  Board  is  not  competent  to  express  an  opinion  upon  the  legal 
question  which  has  been  raised,  and  therefore  submits  without  com- 
ment the  inclosed  papers  marked  A,  B,  C,  D,  E,  F,  which  bear  upon 
this  part  of  the  subject. 

There  are  forwarded  herewith  two  tracings,*  one  showing  the  harbor 
lines  recommended  and  the  other  (explanatory)  showing  the  changes 
from  the  line  of  1886^  also  the  following-named  documents:* 

Petition,  April  16, 1891. 
Letter  of  CoL  D.  C.  Honston,  Jnne  19, 1891. 
Proteet,  Farist,  Joel,  et  al.,  marked  A  (blue). 

Copy'  of  opinion  in  case  of  Farist  Stoel  Company  vs.  City  of  Bridgeport, 
marked  B  (bine). 

*Not  printed. 
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Brief  of  petitioners,  marked  E  (blue). 

Letter  &ou)  Morria  W.  Seymour,  Howard  H.   Kuapp,  a&d  A.  H.  Tallmadge, 

attomeya  for  lemonBtrantB,  marked  F  (blue). 
FeUtioD  of  John  Jandy  at  al. 


Bespectfiillf  submitted. 


D.  C.  Houston, 

Col<met,  Corps  ofEngineeri. 
G.  L.  Gillespie, 

]Aev.t.  Col.,  Corps  of  Engineers. 
Thos.  L.  Oasbt, 

Captain,  Corps  <if  Engineer*. 


Brig.  Gen.  Thomas  L.  Casbt. 

Okie/ <if  Engineers,  U.  8.  A. 


Office  Chief  op  Engimeers,  TT.  S.  Armt, 

January  6",  1803. 

E^spectfally  submitted  to  the  Secretary  of  War. 

It  having  been  made  manifest  to  the  Secretary  of  War  that  the  ea- 
tahli»hmeiit  of  harbor  liaeB  is  esseDtial  to  the  preservation  and  protec- 
tiou  of  the  harbor  at  Bridgeport,  Oouu.,  a  board  of  engineers  wan  con- 
stituted by  special  orders  l^om  Headquarters  Corps  of  Engineers,  to 
consider  and  report  upon  this  snbject;  and  the  report  of  the  board 
recommends  for  approval  of  the  Secretary  of  War  the  harbor  and  dock 
lines  described  in  the  witbiii  report  and  delineated  upon  the  Accum- , 
panying  chart. 

A  protest  having  been  made  against  the  establishment  of  harbor  liites 
in  this  locality  by  the  Secretary  of  War,  and  particularly  against  the 
establishment  oi  any  line  other  than  the  one  already  established  by  the 
city  of  Bridgeport,  the  Secretary  of  War  authorized  that  a  hearing  be 
given  the  protesting  parties,  which  hearing  was  held  July  14,  1891, 
before  the  boai'd  of  engineers  constituted  to  report  upon  the  subject  of 
the  harbor  lines  in  question.  The  board  reports  itself  as  not  competent 
to  express  an  opinion  upon  the  legal  question  which  has  been  raised, 
and  therefore  submits  without  comment  the  inclosed  papers  marked 
A-F,  which  bear  upon  this  part  of  the  subject, 

It-is  recommeuded  that  the  lines  selected  by  the  board  be  approved, 
and  that  the  Secretary  place  his  approval  both  upon  the  report  and  the 
tracing  subiuitted,  which  shows  these  harbor  lines. 

Thob.  Lincoln  Cabby, 
Brig.  Gen.,  Chief  of  Engineeri. 

[SMOnd  indorsement.] 

Wab  Depabtmbkt, 
JtiDOE  Advocate-Gehbral's  Office, 

Washington,  D.  C,  February  26,  1893. 
Eespoctftillj  returned  to  the  Secretary  of  War,  with  report  of  this 
office  Inclosed. 

G.  NOBHAN  LiBBBB, 
Acting  Judge-Advoeate-Qeneral. 
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[TLird  indorsement.] 

War  Department,  March  9, 1892. 

Eespectfnlly  returned  to  the  Ohief  of  Engineers,  inviting  attention 
to  the  inclosed  report  of  the  Acting  Judge-Advocate-General. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Cleric, 

[Fonrth  indorsement.] 

Office  Chief  of  Engineers, 

XT.  S.  Army, 
March  11, 1892. 

Eespectfiilly  returned  to  the  Secretary  of  War. 
The  opinion  of  the  Acting  Judge- Advocate-General,  dated  the  25th 
ultimo,  has  been  carefully  noted. 

The  recommendation  in  first  indorsement  that  the  harbor  lines  pro- 
posed by  the  board  be  approved  is  renewed. 

H.  M.  Adams, 
Major,  Corps  of  Engineers,  in  charge. 

[Fifth  indorsement.] 

War  Department,  March  3, 1893. 

In  view  of  the  report  of  the  Acting  Judge- Advocate-General,  no  action 
will  be  taken  in  the  matter  of  the  establisjiiment  of  harbor  lines  at 
Bridgeport,  Conn.  , 

S.  B.  Elkins, 

Secretary  of  War. 

[Sixth  indorsement.] 

War  Department,  July  1, 1893. 

Eespectftilly  returned  to  the  Ohief  of  Engineers. 

Inasmuch  as  no  action  has  been  taken  in  the  matter  of  the  establish- 
ment of  harbor  lines  at  Bridgeport,  Conn.,  and  inasmuch  as  it  is  now 
apparent  that  some  action  ought  to  be  taken  in  the  matter,  it  is  decided 
to  approve  of  the  harbor  lines  recommended  by  the  board  appointed  to 
examine  into  and  consider  the  matter,  which  board  consisted  of  Gol. 
Houston,  Lieut.  CoL  Gillespie,  and  Oapt.  Casey,  all  of  the  Corps  of 
Engineers,  and  whose  report  thereon  is  dated  January  4, 1892.  And 
the  harbor  line  at  Bridgeport,  Conn.,  is  approved  and  established  as 
recommended  by  said  board  and  by  the  Chief  of  Engineers. 

L.  A.  Grant, 
Acting  Secretary  of  War. 
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APPENDIX  E. 


IMPROVEMENT  OF  HUDSON  RIVER  AND  NEW  YORK  HARBOR  AND  OF 
RIVERS  AND  HARBORS  IN  THEIR  VICINITY,  NEW  YORK  AND  NEW 
JERSEY. 


BEPOBT  OF  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1893,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPBOVEMENTS. 


1.  Hudson  River,  New  York. 
2\  Harbor  at  Saugerties,  N.  Y.  ' 

3.  Harbor  at  Rondont.  N.  Y. 

4.  Wappinger  Creek,  New  York. 

5.  Harlem  River,  New  York. 

6.  East  River  and  Hell  Gate,  New  York. 

7.  Newtown  Creek,  New  York. 

8.  Buttermilk  Channel,  New  YoiPk  Har- 

bor. 


9.  Growanns  Bay,  New  York. 

10.  New  York  Harbor,  New  York. 

11.  Jamaica  Bay,  New  York. 

12.  Raritan  Bay,  New  Jersey. 

13.  Removing    sunken  vessi^ls  or   craft 

obstructing  or  endangering  naviga- 
tion. 


EXAMINATIONS. 

14.  Fort  Pond  Bay,  New  York.  15.  Channel  west  of  Robbins  Reef  Lipjht- 

House  to  connect  month  of  Arthur 
i  Kill  with  New  York  Harbor. 

HARBOR  UNES. 

16*  ^ow  York  H&rbor  and  adjacent  waters. 


Engineer  Office,  T7.  S.  Army, 

New  York,  N.  Y.,  July  8, 1803. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  fiscal  year  ending  June  30, 1893,  upon  the  works  of  river  and  har- 
bor improvement  under  my  charge. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut,  CoLy  Cor^s  of  Enginrern. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Unaineers.  U.  S.  A. 
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MPBOVEMENT  OF  HUDSON  HIVEH,  NEW  TOEK. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1886,  Part  I,  p.  677, 
contain^  a  history  of  this  improvement  accompanied  by  original  reports 
aud  two  ^ettihea  showing  its  condition  at  that  time. 

The  only  part  of  the  Hudson  Kiver  which  has  been  improved  by  the 
General  Government  is  a  stretch  abont  20  miles  long,  beginning  at  the 
bead  of  navigation  at  Ti-oy,  K.  Y.,  aboat  6  miles  above  Albany,  and 
extending  down  the  river  to  New  Baltimore,  abont  14  miles  below  Al- 
biiiiy. 

While  there  has  always  been  ei]uuf;li  water  below  New  Baltimore  for 
iiavigiition,  this  upper  seetion  of  tlie  river,  bo  far  as  its  history  ia  known 
to  ne,  has  always  been  obstructed  by  bars  and  shoals,  due  to  the  exist- 
ence of  numerous  islands  and  slonglis  and  the  consequent  diversion  of 
the  rivei''B  waters  through  too  many  channels. 

Prior  to  1831,  when  thejurisdietion  of  the  Federal  Government  over 
these  waters  was  conflrnied  by  judicial  decision,  the  Stat«  of  Now  York 
bad  made  efibrts  to  improve  the  navigation  of  tins  part  of  the  river. 

Since  1831  the  improvement  of  tbe  Hudson  Eiver  has  been  couductMl 
both  by  the  State  of  New  York  and  by  the  General  Government,  both 
building  and  repairing  dikes  and  doing  snch  dredging  as  seemed  nec- 
essary. In  the  last  few  years,  however,  tlio  dike  work  lias  been  left 
almost  exclnsively  to  the  General  Government  and  the  dredging  to 
the  State  of  New  York. 

The  general  system  of  improvement  has  been  the  same  throughout, 
the  contraction  of  the  channels  by  the  construction  of  jettiea  and 
dikes  intended  lo  deepen  them  by  means  of  the  scour  so  jnodnced, 
and  also  the  lowering  of  the  bed  by  dicdgiuf;  where  such  work  was 
indispensable. 

But  up  to  1831  the  work,  which  had  consisted  almost  entirely  of  the 
construction  of  spur  dikes  and  dredging,  bad  produced  very  little  per- 
manent improvement: 

After  1831,  however,  the  United  States  began  the  present  general 
system  of  improvement,  which  consists  of  contracting  the  channel  by 
means  of  longitudinal  dikes  intended  to  aid  in  scouring  the  bars  and 
shoals,  instead  of  which  s])ur  jetties  had  formerly  been  used. 

Under  this  system  the  United  States  constructed  two  dikes  in  1835, 
1836, 1837,  and  1838. 

Then  followeil  a  long  interval  of  time  in  which  nothing  was  done  by 
the  United  States  except  in  1852;  but  in  1863  the  State  of  New  York 
took  up  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  1831,  viz,  substituting  a  system  of  longitudinal  dikes  instead 
of  the  jetty  system,  and  between  1863  and  1867,  built  six  important 
longitudinal  dikes  of  this  kind.   (Annual  Report  of  1885,  p.  678.) 

The  work  was  again  taken  up  by  the  United  States  in  1864,  when, 
out  of  the  general  sum  appropriated  for  river  and  haibor  improvements, 
833,000  was  allotted  for  the  Hud.son  River  improvement,  and  this  was 
followed  by  the  a«t  of  June  13,  1866,  which  appropriated  $50,000  for 
the  same  work. 

The  plan  of  improvement  adopted  in  1867  provided  for  securing  u 
navigable  channel  1 1  feet  deep  at  mean  low  wafer  thnn  New  Baltimore 
up  to  Albany  and  9  feet  dee]>  at  mean  tow  water  fiom  Albany  up  to 
Troy. 

The  following  is  a  description  of  the  plan: 

First.  A  system  of  longitudinal  dikes  to  confine  the  curieut  suHi- 
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ciently  to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  chan- 
nel clear.  These  dikes  to  be  gradually  brought  nearer  together  from  New 
Baltimore  towards  Troy,  so  as  to  assist  the  entrance  of  the  flood  current 
and  increase  its  height,  their  height  to  be  kept  approximately  at  the 
level  of  the  tidal  high  water,  so  as  not  to  conflne  the  freshets ;  the  exact 
level,  however,  being  left  to  be  determined  by  experience  as  the  work 
progresses. 

Second.  That  the  dredge  be  used  so  far  as  necessary  to  open  the  chan- 
nels above  described,  which  the  current  should  not  be  allowed  to  do, 
except  very  gradually,  lest  accumulations  dangerous  to  navigation  be 
formed  below. 

Third.  Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to  the 
passage  of  tidal  currents  by  gaps  at  their  lower  extremities,  in  order  to 
increase  the  tidal  flow. 

Fourth.  Dumping  all  dredged  material  in  secure  places,  where  it  can 
not  be  moved  back  again  into  the  channel  by  the  current. 

Fifth.  Constructing  the  dikes  of  timber  and  stone,  in  a  manner  to 
secure  their  permanency,  at  a  minimum  cost,  the  details,  varying  with 
the  locality,  to  be  left  to  the  discretion  of  the  local  engineer,  to  be  so 
designed  as  to  admit  of  having  an  increased  height  given  to  the  dikes, 
if  necessary. 

Sixth.  To  protect,  when  necessary,  the  banks  and  islands  against  the 
abrading  action  of  the  currents  by  revetments. 

Seventh.  That  limits,  beyond  which  no  encroachments  upon  the  chan- 
nel should  be  made,  be  prescribed,  and  that  any  such  encroachments  be 
reported  to  the  engineer  in  charge. 

The  cost  of  the  improvement,  according  to  the  estimate  of  1867,  was 
$1,000,000,  but  the  amount  which  had  been  actually  spent  upon  the 
project  up  to  June  30, 1892,  the  date  of  its  practical  completion,  was 
$1,247,940.29. 

From  the  nature  of  the  materials  which  enter  into  the  construction 
of  the  dikes  and  from  the  limited  sums  which  are  applied  annually  to 
renew  the  parts  which  become  unserviceable,  whether  by  natui-al  decay 
or  otherwise,  it  can  be  well  understood  that  the  estimates  prepared  from 
time  to  time  for  the  completion  of  the  project  must  be  accepted  as  ap- 
proximately accurate  for  only  a  short  period  of  time.  This  statement 
is  necessary  for  a  correct  understanding  of  the  apparent  discrepancy 
between  the  estimated  and  the  actual  cost  of  the  project. 

A  new  project  was  adopted  in  1891,  which  provided  for  maintaining 
old  improvements  and  constructing  new  regulating  works  along  8  addi- 
tional miles  of  the  river  below  New  Baltimore,  and  also  for  deepening 
the  entire  reach  of  the  river  under  improvement,  so  as  to  afford  a  chan- 
nel 400  feet  wide  and  12  feet  deep  at  mean  low  water,  from  Coxsackie 
to  the  foot  of  Broadway,  Troy,  N.  Y.,  and  thence  300  feet  wide  and  12 
feet  deep  to  the  State  Dam. 

The  estimated  cost  of  the  project  is  $2,600,000,  provided  the  entire 
work  be  completed  within  Ave  years. 

The  sanction  of  Congress  to  the  project  was  given  by  the  river  and 
harbor  act  approved  July  13,  1892,  with  the  proviso  that  contracts 
might  be  entered  into  by  the  Secretary  of  War  for  such  materials  and 
work  as  might  be  necessary  to  carry  out  the  plan,  to  be  paid  for  as 
appropriations  may  from  time  to  time  be  made  by  law,  not  to  exceed  in 
the  aggregate  the  sura  of  $2,447,906. 

The  State  of  New  York  makes  an  appropriation  at  every  session  of 
its  legislature  for  the  zmprovement  of  the  Hudson  River,  and  prior  to 
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1867  the  uiouey  was  applied  to  the  ciin«tnictioii  of  dikes  on  the  left 
bank  of  the  river  from  HoQghtailing  Island  to  Albany,  to  jetties,  dams, 
and  to  temporary  measures  of  relief,  aiid  also  to  dredging  at  the  iMiiuta 
where  shoals  were  discovered  att«r  spring  freshets,  lu  tbe  last  few 
years,  however,  the  dike  work  has  been  left  almost  esclasively  to  the 
General  Government  and  the  dredRtng  to  the  State. 

Sections  6  and  7  of  the  river  and  harbor  act  of  September  19,  189», 
make  it  unlawful  to  dump  into  the  navigable  waters  of  the  United 
States  any  materials  which  shall  tend  to  impede  or  obstruct  naviga- 
tion, or  to  excavate  or  fill,  or  in  auy  manner  to  alter  or  modify  the 
course,  location,  condition,  or  capacity  of  the  channel  of  said  navigable 
waters,  unless  approved  and  authorized  by  the  Secretary  of  War. 
These  are  wise  provisions  for  the  protection  of  the  navigable  waters  of 
the  United  States,  and  it  is  hoped  that  a  considerate  enforcement  of 
the  law  will  serve  hereafter  to  protect  the  channel  of  the  river  by 
maintaining  its  regimen,  and  at  the  same  time  to  allow  material  to  be 
taken  freely  from  the  river  for  private  and  public  uses. 

Section  3  of  the  river  and  harbor  act  of  July  13, 1892,  amondatory 
of  section  7  of  the  act  of  1890,  referring  to  structures  which  may  be 
authorized  in  navigable  waters,  is  so  important  tliat  a  copy  is  here 
inserted  lor  the  infoiiuatiou  of  the  public: 

ThatitshaUnotLBluwfiiltobuildaiiy  wharf,  pier,  dol|ibiii,biK)m,  dimi,  wpir,  br«uk- 
valer,  bulkhead.  Jetty,  or  structure  ol  any  kind  outside  estjiblisiied  b^irbor  lines,  ur 
ia  tknv  nni'lgable  waters  of  tlie  UnitiMl  Statea  where  no  bnrbar  liues  are  or  may  be 
eBtabliabed,  without  the  juinaiBsion  of  the  Sepretaiy  of  War,  in  any  poi-t,  rotidetrad, 
haven,  harbor,  navigable  river,  iii  otbur  waters  of  the  United  States,  in  euclT  ninnner 
ii«  tiball  obstruct  or  impair  navigation,  uiminiurce,  or  anchorage  of  said  waton* ;  and 
it  BhttU  not  be  lawful  hun-nfWr  to  ('(ninrn'iiPe  the  conatrnction  of  any  brid)^,  bridKo 
draw,  bridge  pipr?  unit  abiil.iiifiits.  ciiithcwiiy,  or  other  work  a  over  or  in  any  port, 
road,  voadatt.'iil.  Ii  i  \ '  n.  Ii.u  i>i>i .  i  1 1 1  ^.i  Mr  i  j\<^r,  or  navigable  watora  of  the  uuitt^ 
Ktatea,  uiidsr  ;>ii  -^i-nihly  of  any  Stats,  outil  the  loeatinn 

and  plan  of  Bill  1l  '  i  '   l>i-en  subniittoil  to  and  approved  by  tbs 

Secretary  of  Win.  i:-    ■■  :  v.  !■ i  nil.  .■[   in  any  maiinnr  to  niter  or  modify  the 

course,  locatiim.  iuii>ldK.ii.  i,i  <:.>|,iii'ii,,t  „i  imy  |ioit.  rnadsteait,  haven, harbor,  harhor 
of  refuge,  or  iudcisui'u  wiLliiii  ttio  liiiiitB  of  any  breakwater,  or  of  the  cbaonel  nf 
any  nnx-iKable  water  of  tbe  United  Sl.ntos  iink-M»  approved  and  autborijied  by  the 
-  Secretary  of  War. 

I'rotided,  That  this  aection  shall  not  ap^ly  to  any  bridge,  bridge  draw,  bridge 

tiers  and  abutuients  tbe  constrnctioB  of  which  baa  been  heretofore  duly  anthorized 
y  law,  or  be  eo  construed  as  to  authorize  tbe  construction  of  any  bridge,  draw- 
bridge, bridge  piers  and  abutmeuta  or  other  works  under  an  act  of  the  IcKisluture 
of  any  State,  over  or  in  any  stream,  port,  roadstead,  baven,  or  harbor  or  other  uavi- 
i;iibte  water  not  wholly  within  the  limits  of  auch  State. 

The  average  rainfall  covering  the  jiast  sixty-three  years,  from  obser- 
vations recorded  in  the  report  of  the  water  commissioner  of  iWy,  N. 
Y,,  for  18S!>,  is  36.55  inches.  The  greatest  rainfall  in  any  year  was 
recorded  in  1878,  when  49.23  inches  fell ;  tlie  least  rainfall  in  any  year 
occurred  in  1839,  when  18.32  inches  fell.  The  greatest  known  rainfall 
in  any  one  month  occurred  in  October,  1869,  when  13.8 inches  fell;  the 
least  known  rainfall  in  auy  one  month  w:is  in  May,  1840,  when  only 
0.2  of  au  inch  fell. 

At  times  daring  the  dry  season  of  most  every  year,  for  a  month  at 
least,  no  water  Hows  over  the  State  Dam  at  Troy,  and  excepting  what 
comes  in  through  the  lo<;kage  of  the  canals  there  is,  duringthat  iieriod, 
little  apparent  fi^esh-water  supply  to  the  flow  of  the  river.  From  this 
and  the  fact  that  the  tide  rises  and  falls  at  the  State  Dam,  it  is  evident 
that  the  navigation  of  the  Hudson  River  at  the  low  stage  i^  depenrlent 
in  a  laige  degri.'e  upon  the  tidal  prism  of  the  rivet. 
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The  mean  rise  and  fall  of  tides — 

At  State  Dam,  Troy,  N.  Y.,  is ^ 0. 80 

At  Nail  Works,  Troy,  N.  Y.,  is 1.93 

At  Albany,  N.  Y,,  is 2.32 

At  Castleton,  N.  Y.,  is 2. 53 

At  Baltimore,  N.  Y.,  is , 3.42 

At  New  York,  Governors  Island,  from  Coast  Surrey 4.40 

The  mean  duration  of  rise  of  tide  at  Albany  is  5  hours  0  minutes,  and 
the  mean  duration  of  fall,  7  hours  25  minutes. 
The  plane  of  mean  low  water  at  New  York  is  below  that — 

Feet. 
At  New  Baltimore 3.55 

At  Castleton 4.35 

At  Albany 4.78 

Atl'royNail  Works 5.32 

At  Troy  State  Dam 6.88 

The  plane  of  mean  high  wat^r  at  New  York  is  below  that — 

Feet. 

At  New  Baltimore 2.57 

At  Castleton '. 2.48 

At  Albany 2.70 

At  Troy  Nail  Works 2.84 

At  State  Dam,  Troy 3.28 

The  heights  of  the  greatest  known  freshets  above  the  plane  of  mean 
low  water  at  Albany  are  as  follows: 

That  of  February  9, 1857,  due  to  an  ice  gorge  at  Van  Wies  Point, 
was  22. 19  feet. 

That  of  October,  1869,  due  to  the  great  rainfall  in  that  month,  which 
reached  13.8  inches,  was  19.04  feet. 

That  of  February,  1886,  due  to  an  ice  gorge,  was  17.89  feet. 

GeneraDy  speaking,  the  effects  of  rainstorms  are  shown  by  a  rise  in 
the  river  within  twenty-four  hours.  The  winds  also  materially  affect 
the  height  of  the  water:  south  and  east  winds  drive  the  water  up  the 
river,  causing  very  high  tides,  while  a  north  or  west  wind  produces  an 
opposite  effect. 

I 

WOBK  DONB  DUBING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

At  the  beginning  of  the  fiscal  year  July  1, 1892,  the  following  contract 
and  agreement  were  in  force:  Contract  with  William  Fuller,  dated 
January  13, 1891,  expiring  December  31,  1891,  extended  to  December 
1, 1892,  for  the  construction  of  certain  new  dikes  and  the  repairing  of 
certain  existing  dikes  in  the  Hudson  Eiver  between  Troy  and  New  Bal- 
timore; and  open-market  agreement  with  William  Parrott,  dated  Octo- 
ber 15, 1891,  for  hire  of  pile-driver  and  men,  furnishing  material  to  make 
repairs  to  Bath,  Bogart  Island,  and  Beacon  Island  Dikes,  and  putting 
up  timber  framework  for  ranges  at  Overslaugh  Kock. 

Besides  the  above,  the  following  contracts  and  open-market  agree- 
ments were  made  during  the  fiscal  year : 

Opeu-market  agreement  with  P.  W.  Myers,  dated  August  25, 1892,  for 
dredging  and  removing  broken  stone  from  the  Overslaugh  Eock. 

Open-market  agreement  with  William  Fuller  &  Sons,  dated  August  29, 
1892,  for  patting  up  timber  framework  for  ranges  at  Overslaugh  Rock. 

Open-market  agreement  with  J.  P.  Randersou,  dated  September  13, 
1892,  for  removing  wreck  at  Troy,  near  Citizens  Line  Dock. 

Open-market  agreement  with  William  Fuller  &  Sons  for  furnishing 
additional  stone  for  dikes,  dated  October  13, 1892, 

SHa93 6i 
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Open-market  agreement  with  William  Fuller  &  Sons,  dated  April  1, 
1893,  for  driving  guide  piles  to  define  the  dikes  submerged  during 
freshet  times. 

Open-market  agreement  with  P.  W.  Myers,  dated  April  10, 1893,  for 
removing  wreck  of  canal  boat  at  Mulls  Cross  Over. 

The  river  and  harbor  a6t  approved  July  13, 1892,  appropriated  $187,500 
for  improving  Hudson  River,  N'ew  York,  by  extension  of  project  of  im- 
provement adopted  in  1867  so  as  to  provide  for  a  channel  12  feet  deep 
and  400  feet  wide  from  Ooxsackie  to  the  foot  of  Broadway,  Troy,  and 
thence  12  feet  deep  and  300  feet  wide  to  the  State  dam  at  Troy,  N.  Y., 
provided  that  contracts  may  be  entered  into  by  the  Secretary  of  War 
for  such  materials  and  work  as  inay  be  necessary  to  carry  out  the  plan 
recommended  by  the  Board  of  Engineers,  U.  8.  Army,  dated  October 
1, 1891,  and  printed  in  House  Ex.  Doo.  No.  23,  Fifty-second  Congress, 
first  session,  for  the  improvement  of  the  Hudson  Biver  as  above  stated, 
to  be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law, 
not  to  exceed  in  the  aggregate  $2,260,406,  exclusive  of  the  amount 
herein  and  heretofore  appropriated. 

Sealed  proposals  were  invited  according  to  law,  and  contracts  were 
made  with  the  lowest  bidders  for  the  completion  of  the  .project  recom- 
mended by  the  Board  of  Engineers  October  1, 1891. 

The  contract  with  P.  Sanford  Boss,  dated  December  19, 1892,  pro- 
vided for  the  removal  of  190,000  tons  of  rock  and  30,000  tons  of  sand 
covering  rock  in  place;  and  the  contract  with  Edwards,  Howlett  & 
Thompson,  dated  December  23, 1892,  provided  for  the  construction  and 
repair  of  40,000  linear  feet  of  dikes  and  the  dredging  of  4,020,000  cubic 
yards  of  material. 

The  amount  of  the  appropriation  allotted  to  Mr.  Boss  was  $25,000, 
and  to  Messrs.  Edwards,  Howlett  &  Thompson  was  $130,000.  The 
work  represented  by  these  allotments  was  required  to  be  completed 
October  1, 1893. 

The  '^act  making  appropriation  for  sundry  civil  exi^enses  of  the  Gov- 
ernment for  the  fiscal  year  ending  June  30,  1894,  and  for  other  pur- 
poses," approved  March  3, 1893,  appropriated  $500,000  for  continuing 
the  improvement  of  the  Hudson  Kiver,  provided  that  not  more  than 
three-fourths  of  the  appropriation  should  be  expended  during  the  fiscal 
year  ending  June  30,  1804.  Of  this  sum  $90,000  were  allotted  to  Mr. 
Boss,  contractor  for  removal  of  rock,  and  $384,000  to  Messrs.  Edwards, 
Howlett  &  Thompson,  contractors  for  dike  work  and  dredging,  three- 
fourths  of  the  work  in  each  case  to  be  completed  by  July  1, 1894,  and 
the  residue  by  December  31,  1894. 

The  work  under  contract  with  Wm.  Fuller  &  Sons  was  pushed  to 
completion  December  1,  1892.  The  work  under  all  the  open-market 
agreements  was  also  conii)leted,  and  the  contracts  with  P.  Sanford 
Boss  and  Edwards,  Howlett  &  Thompson  alone  remain  in  force  at  this 
date. 

The  progress  made  during  the  fiscal  year  ending  June  30, 1893,  under 
the  above  contracts  and  open-market  agreements  may  be  summai'ized 
as  follows: 

CONSTRI'CTION  OF  NEW  DIKES. 

Afvlh  Dike  Extension  to  Shad  IsIanfJ. — Under  contract  with  Wm. 
Fuller  &  Sons;  the  construction  of  this  dike  was  in  i)rogre88  and  nearly 
c<^>mi)leted  at  the  beginning  of  the  fiscal  year,  and  was  fully  completed 
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August  20, 1892.  It  extends  from  the  north  end  of  the  stone  dike  at 
Mulls  to  Shad  Island,  a  distance  of  2,535  feet.  It  is  a  double-pile  dike 
12  feet  wide  filled  with  stone  and  chifiked  in  with  quarry  spalls,  the 
top  of  the  dike  being  1.6  feet  above  mean  low  water.  A  layer  of  large 
stone  is  placed  on  the  top  of  the  filling  on  a  level  with  the  top  of  the 
timberwork  and  carefully  chinked  in.  One  thousand  two  hundred  and 
eighty-six  cubic  yards  of  stone  were  furnished  and  put  in  place.  This 
structure  cost  $12  per  running  foot. 

CoxsaeJcie  Island  Dike. — Under  contra(»t  with  Messrs.  Edwards,  How- 
lett  &  Thompson 5  this  dike  is  in  course  of  construction,  the  work  hav- 
ing been  begun  June  22, 1893.  It  is  designed  for  a  shore  protection,  to 
prevent  erosion,  and  is  of  the  plan  of  a  half  dike  extending  along  the 
shore  for  about  1,700  feet  around  the  upper  end  of  the  island. 

Piles  covering  829  feet  of  this  dike  have  been  driven  and  sawed  oflF, 
using  24,746  linear  feet  of  pine  piles. 

BEPAIBS  TO  EXISTING  DIKES. 

West  Dike,  New  Baltimore, — Under  contract  with  Wm.  Fuller  & 
Sons;  this  dike  was  thoroughly  repaired.  A  new  timber  structure  was 
built  over  a  length  of  425  feet  at  the  upper  end.  Piles  were  driven  on 
face  and  rear,  5  feet  apart  from  center  to  center,  connected  by  two 
courses  of  8  by  12  inch  waling  timber,  and  the  front  tied  to  the  rear 
with  tierods  every  6  feet,  and  the  structure  then  filled  with  stone.  The 
middle  section,  1,505  feet  long,  was  refilled  with  stone  where  the  origi- 
nal filling  had  settled,  and  4^  feet  at  the  south  end  were  repaired  by 
driving  piles,  front  and  rear,  every  5  feet,  connected  together  by  a 
double  course  of  8  by  12  inch  waling  timber  and  tied  front  and  rear  by 
iron  tierods  every  5  feet.    The  structure  was  then  filled  with  stone. 

Mulls  Island  Dike. — Under  contract  with  Wm.  Fuller  &  Sons;  this 
dike  was  thoroughly  repaired  throughout  its  whole  length  of  4,000  feet 
Two  breaks  in  the  dike,  aggregating  150  feet,  were  rebuilt  in  the  man- 
ner of  the  original  dike,  which  was  a  half  dike  construction.  Waling 
timbers,  where  loose  or  destroyed,  were  replaced  by  6  by  12  inch  square 
timber,  and  the  whole  dike  filled  with  stone  where  settlement  had  taken 
place. 

Campbells  Island  Dike. — Under  contract  with  Wm.  Fuller  &  Sons; 
most  of  the  repairs  to  this  dike  had  been  made  during  the  last  fiscal 
year.  They  were  completed  in  full  September  19,  1892.  The  single- 
])ile  extension  for  1,350  feet  was  repaired  by  driving  piles  where  neces- 
sary and  connecting  them  together  by  a  single  course  of  4  by  12  inch 
waling  timber  put  on  either  side  and  fastened  together  by  screw  bolts 
through  each  pile.  ^ 

Beacon  Island  Dike  (a  half-dike  shore  protection). — Timber  repairs 
made  under  agreement  with  Wm.  Parrott,  stone  filling  put  in  under 
agreement  with  Wm.  Fuller  &  Sons.  The  waling  timbers  of  the  old 
dike  were  entirely  gone  and  a  number  of  piles  broken  out.  The  dike 
waa  thorotighly  repaired,  new  piles  driven  where  necessary,  new  waling 
timbers  pat  in,  and  the  dike  fiUed  with  stone  covering  a  length  of  550 
feet. 

Bogart  Island  Dike  (a  half-dike  shore  protection). — Timber  repairs 
made  under  agreement  with  Wm.  Parrott,  stone  filling  put  in  under 
agreement  with  Wm.  Fuller  &  Sons.  Most  of  the  original  dike  had 
been  carried  away  and  destroyed.  Kew  ])iles  Avere  driven  where  nec- 
essary, new  waling  timbers  put  on,  and  dike  filled  with  stone.  The 
breech  just  north  of  Bogart  Island  Light,  between  Cabbage  and  Bogart 
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Island,  was  closed,  excepting  a  small  opening  20  feet  wide,  which  was 
left  for  the  convenience  of  the  adjacent  ice  houses. 

Bath  Dike. — Timber  repairs  made  under  opeii-market  agreement  vrith 

'  William  Parrott,  stone  tilling  put  in  under  agreement  with  William 

FuUer  &  Sons.    The  break  in  the  dike,  50  feet  wide,  was  closed  by  a 

timber  structure  similar  in  plan  to  that  of  the  originaL    The  structure 

was  then  filled  with  ^tone. 

Patraans  Lower  Island  Dike. — Under  contract  with  William  Fuller 
&  Sons  300  feet  of  this  dike  was  reconstructed  by  building  a  crib  over 
the  old  dike,  which  was  then  revetted  on  the  inside.  wiUi  stone  and 
fiUed  with  dredged  materiak  The  dike  was  then  paved  by  hired  labor. 
'The  structure  was  made  30  feet  wide  with  a  crown  of  3  feet.  Top  of 
dike  is  6  feet  above  mean  low  water. 

Pleasure  Island  Dike. — ^Material  furnished  under  agreement  with 
William  Fuller  &  Sons:  work,  paving  revetment,  done  by  hired  labor. 
The  shore  of  this  island  for  a  length  of  2,200  feet  was  thorougUy  pro- 
tected by  a  stone  revetment  held  in  place  by  a  timber  skewback. 

This  constitutes  all  the  repairs  to  dikes  during  the  fiscal  year.  The 
following  material  was  used : 

13,818  linear  feet  pine  piling. 
7,374  linear  feet  round  timber. 
89,827  B.  M.  feet  square  timber. 
19,296  pounds  tie-rods  and  serew  bolts. 
1CK665  pounds  drifb-bolts  and  spikes. 
4,978  cubic  yards  ordinary  rubblestone. 
1,219  cubic  yards  pavinff  stone. 
6iX>  cubic  yards  dredged  material. 

BBEDOINa. 

There  was  very  little  dredging  done  darinj^  the  summer  and  CeiII  of 
1892.  Under  agreement  with  P.  W.  Myers,  dated  August  25, 1^2, 
1,280  cubic  yards  of  broken  rock  and  440  cubic  yards  of  sand  were 
dredged  and  removed  from  the  site  of  the  Overslaugh  Bock  idfter  ox>e- 
rations  of  drilling  and  blasting  by  the  drill  scow  hs^  been  complete. 

Under  contract  with  Edwards,  Howlett  &  Thompson  work  was 
started  dredging  at  Austins  Eock  and  Mulls  Gross-Over  May  15, 1893. 
The  dredging  at  Austins  Kock,  for  the  purpose  of  uncovering  the  rock 
before  the  operations  of  rock  removal  began,  was  completed  after  1,407 
cubic  yards  were  removed. 

The  work  at  Mulls  Cross-Over  is  now  in  progress  with  two  dredges 
at  work.  On  account  of  the  difficulty  in  disposing  of  dredged  material 
it  has  been  impossible  to  push  this  class  of  work.  The  contractor  is 
preparing  a  dump  ground  back  of  the  New  Baltimore  Dike  where  with 
present  facilities  only  a  limited  quantity  of  material  can  be  hauled  and 
dumped.  The  contractor  expects  later  to  dispose  of  a  large  quantity 
by  employing  a  suction  dredge  that  will  deliver  the  material  over  the 
dike  and  some  distance  beyond  it.  He  has  now  in  course  of  construc- 
tion a  suction  dredge  that  is  promised  to  handle  4,000  cubi6  yards  x>er 
day.  The  amount  of  material  dredged  and  removed  during  the  fiscal 
year  equals  51,331  cubic  yards. 

WEECKS. 

During  the  fiscal  year  three  wrecks  were  removed  from  the  river. 
One,  the  wreck  of  the  canal  boat  C.  P.  Grant,  from  channel  near  foot 
of  Broadway,  Troy,  and  one,  the  wreck  of  a  burned  canal  boat  from  the 
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river  near  Forbes  Dock,  under  agreement  with  J.  P.  llanderson,  dated 
September  13,  1892;  also,  under  open -market  agreement  with  P.  W. 
Myers,  dated  April  10, 1893,  the  wreck  of  an  old  canal  boat  was  removed 
from  channel  at  Mulls  Oross-Over. 

REMOVAL  OP  ROOK. 

The  work  removing  the  rock  from  the  channel  north  of  Van  Wies 
Point  known  as  Overslaugh  Kock,  which  was  in  progress  at  the  end  of 
the  last  fiscal  year,  wa^  fully  completed  September  17, 1892.  This  work 
was  done  by  hired  labor  and  the  use  of  the  United  States  drill  scow  Hud- 
son, A  force  of  13  men,  including  aforeman  and  diver,  was  employed. 
Holes  were  drilled  from  the  deck  of  the  scow  by  steam  drills,  and  then 
charged  with  forcite  cartridges  which  were  electrically  exploded.  Th6 
broken  rock  was  dredged  up  by  a  dipper  dredge,  and  a  depth  of  12 
feet  at  mean  low  water  was  secured  over  the  site  of  original  reef. 

During  the  fiscal  year  764  holes  were  drilled,  which  hatl  a  measure- 
ment of  3,365  linear  feetj  4,086  square  feet  were  blasted  over;  and 
3,511  pounds  of  forcite  were  exploded. 

The  holes  were  drilled  2  to  3  feet  below  the  required  depth  so  as  to 
insure  the  absolute  depth  of  12  feet  on  removal  of  fragments. 

Total  namber  of  cubic  yards  removed ^ 1^  440 

At  a  cost  of $12,802.62 

Total  nnmber  of  cubic  yards  in  place .,...  865 

Or  at  $14.80  per  cubic  yard  in  place. 

The  excessive  cost  of  removal  is  due  to  constant  delays  and  to  fre- 
quent suspensions  of  work  arising  from  freshets,  and  to  the  incessant 
movement  of  sand  over  the  rock,  which  interrupted  the  drilling.    • 

After  the  removal  of  the  Overslaugh  Bock  the  drill  scow  was  removed 
to  Breakers  Island,  near  Troy,  and  work  started  September  20,  1892, 
blasting  and  removing  rock  from  a  long  reef  extending  from  the  east 
shore  at  this  point  northwest  to  near  the  center  of  the  channel.  This 
work  was  continued  until  November  30, 1892,  when  operations  ceased 
on  account  of  the  cold  weather.  At  that  date  427  holes  had  been  drilled 
measuring  2,755  linear  feet;  6,816  square  feet, of  surfacehad  been  blasted 
over,  and  1,738  pounds  of  forcite  used.  The  area  was  then  dredged 
over  and  900  cubic  yards  of  broken  rock  and  gravel  removed.  The  work 
done  was  located  on  the  north  end  of  the  reef. 

On  the  23d  of  May,  1893,  under  contract  with  P.  Sanford  Boss,  work 
was  commenced  removing  Austins  Eock.  The  following  is  a  descrip- 
tion of  the'method  employed: 

The  machine  is  a  pile  driver  scow,  60  by  22.9  feet,  with  guide  frame 
65  feet  high,  but  instead  of  the  single  pile-driver  hammer  there  are  two 
wrought-iron  chisels,  8  by  12  inches  by  36J  feet,  swung  between  the 
guides.  The  chisds,  which  weigh  6  tons  apiece,  have  cutting  edges  of 
steel,  tiie  steel  consisting  of  a  bar  3  by  12  inches  by  5  feet,  set  into  one 
end  of  the  wrought-iron  bar.  The  cutting  edges  of  the  two  drills  are 
placed  at  right  angles  to  each  other  in  the  guides. 

On  the  scow  are  placed  one  large  boiler  with  a  double-drum  hoisting 
engine  for  raising  the  chisels,  and  on  the  rear  an  auxiliary  engine 
with  two  drums  for  working  the  cables  attached  to  the  anchors  and 
for  raising  the  spud.  The  scow  used  was  found  too  small  for  the  load 
after  all  of  the  machinery  was  placed  on  it.  and  was  reenforced  by  two 
pontoons,  each  8  feet  6  inches  wide  by  41  feet  9  inches  long. 

The  scow  is  anchored  and  swung  by  the  following  arrangement: 
Two  wire  rope  cables,  attached  to  drums  placed  on  the  rear  of  the 
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SCOW,  ruD  forward  to  sheare  on  eacli  side  of  the  guides,  and  tlience  to 
ancliora  dropped  at  the  proper  distances  to  right  and  left  of  the  rock 
to  he  removed.  These  cables  are  kept  very  taut  and  uBed  for  Bwiug- 
ing  to  right  or  left  over  the  reef  as  much  or  as  little  as  circamstauces 
require.  Oii  the  rear  of  the  sco#  there  are  two  iron  spuds  placed  3 
feet  6  inches  apart  from  center  to  center  aud  at  different  distances 
froir]  tlic  r.-iilii'  liiii'  ut'ilir  sr.iw.  \\\u-i\  ;it  wiiiK"  llii-  s]tiHl  nearest  tlie 
center  liiif  ol'  tlir  si-uw  is  dnwii  ;uiil  tlii'  i'UjmIh  ini' swtmg  on  the  arc 
of  a  circle,  this  apiid  being  die  ceuU^r,  by  iiu'iiii.s  uf  tliL^  wire-ropo  cables 
attached  to  tlie  ancliorii  above  described,  until  the  desired  range  is 
covered.  When  this  is  done,  the  second  spud  is  dropped  and  the  first 
one  raised,  and  the  scow  swung  back  witb  tbis  second  spud  as  a  center 
until  the  chisel  points  are,  say,  1  or  2  feet,  as  required,  inside  the  tirst- 
described  are,  when  the  first  spnd  ia  dropped  and  tlie  second  one 
raised,  and  the  chisels  then  are  worked  over  the  arc  of  the  circle  with 
the  new  center.  By  this  the  chisels  cover  an  arc  concentric  with  the 
first  arc  and  I  or  2  feet  from  it,  as,  arranged  for. 

The  limits  of  the  swing  of  the  machine  are  defined  by  means  of  a 
boat  compass  on  the  scow,  or  by  shore  ranges,  and  can  also  be  apprnx- 
imately  determined  by  graduation  ou  the  wire-rope  cables  attached  to 
the  anchors. 

The  following  table  gives  the  iinniber  of  degrees  of  arc  which  should 
be  swung  on  the  second  sptid  before  lowering  the  tti'st  for  pai'aJlel  cuts 
of  difl'ereut  widths: 


WJflth. 

Aw, 

LBnEth  of 

Fat. 

S 

!!^ 

Fiet. 

The  chisels  are  dropped  about  IS  feet,  and  can  be  raised  and  dropped 
at  the  rate  of  twelve  blows  per  minute,  bnt  the  experience  so  far  shows 
a  rate  of  about  six  blows  per  minnte  to  be  the  most  economical.  At 
the  above  rate  the  penetration  of  the  chisels  is  as  follows : 


No,  of 
blowj. 

aimied. 

I 

MirttOf. 

J» 

The  work  done,  as  far  as  could  be  determined  by  a  boring  rod,  seemed 
most  thorough. 

A  clam-shell  dredge,  with  steel  teeth,  is  now  at  work  dredging  up 
the  broken  rock.  With  the  exception  of  two  large  bowlders,  measur- 
ing about  2  cubic  yards  each,  the  rock  comes  up  in  pieces  from  the  size 
of  a  hen's  egg  to  the  size  of  a  mau's  head,  which  is  good  evidence  of 
the  eftfective  working  of  the  chisels. 

The  amounts  of  material,  sand  covering,  and  rock  removed  are 
determined  by  actual  measurement  in  place  from  souudings,  checked 
by  measurements  by  water  displacement. 
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At  the  close  of  tlie  fiscal  year  there  had  been  removed  from  Austin's 

Rock- 
Tons. 

Kock 109 

Saud  covering *. 14 

HIRED  LAliOB. 

Beside  the  hired  labor  employed  on  the  drill  scow,  a  foreman  and 
fifteen  men  were  employed,  during  the  summer  and  fall  of  18i)2,  repair- 
ing the  Pleasure  Island  and  Patroons  Lower  Island  dikes,  and  re- 
arranging the  stone  in  all  the  dikes  between  Troy  and  New  Baltimore 
where  it  had  been  disturbed  by  ice  and  river  currents. 

Three  hundred  feet  of  Patroons  Lower  Island  Dike  was  recon- 
structed and  the  paving  relaid,  and  the  stone  revetment  along  the 
shore  of  Pleasure  Island  for  a  distance  of  1,700  feet  was  thoroughly 
repaired  and  repaved. 

HYDROGRAPHIC   AND   OFFICE  WORK. 

The  work  on  the  model  of  the  Hudson  liiver,  which  was  in  progress 
at  the  end  of  the  last  fiscal  year,  was  fully  (!ompleted  and  a  cast  made 
for  the  World's  Cohimbian  Exposition  at  Chicago. 

Surveys  were  made  of  the  rock  at  Breakers  Island,  Overslaugh,  rock 
at  Arsenal  Dock,  shores  of  Breakers  Island,  Willow  Island  Shoal,  and 
rock  borings  taken  from  State  Dam  south.  The  notes  of  all  these 
were  worked  up  and  platted. 

During  the  winter  the  force  was  redu(!ed  to  the  assistant  and  two 
men.  Notes  were  completed  and  tracings  and  specifications  for  the 
work  of  the  following  season  were  prepared. 

During  the  spring  months  a  survey  of  Austins  and  Van  Wies  Hock; 
also  of  the  shoal  bars  at  New  Baltimore,  MuUs,  Nine  Mile  Tree,  and 
Cedar  Hill  were  made. 

GENERAL  REMARKS. 

During  the  season  of  navigation  of  1S92  the  navigable  channel  was 
in  better  condition  than  ever  before.  The  complete  removal  of  the 
Overslaugh  rock  was  a  very  material  benefit.  The  ice  gorges  in  the 
winter  and  spring,  however,  created  disturbances  which  were  really 
serious.  Ice  of  unusual  thickness  was  formed  during"  the  winter  and, 
when  at  the  opening  of  spring  it  began  to  break  up  and  move  down  the 
river,  a  jam  packed  solid  to  the  bottom  was  formed  between  Cedar  Hill 
and  North  Coeymans.  The  water  in  the  upper  river  was  in  conse- 
quence so  raised  that  at  Albany  it  stood,  March  14, 1893, 19  feet  above 
the  plane  of  mean  low  water.  When  the  river  became  free,  examina- 
tions were  made  all  along  the  river,  which  revealed  that  deep  holes  had 
been  scoured  in  the  bed  at  many  points,  and  that  shoals  had  been 
forme/d  at  Cedar  Hill,  Nine  Mile  Tree,  and  Mulls  Cross-Over,  and  in 
the  East  Channel,  New  Baltimore,  reducing  depths  at  these  points  to 
less  than  8  feet,  mean  low  water.  Every  effort  is  being  made  to  give  relief, 
but  the  work  is  very  slow  and  much  circumscribed  by  the  ditticulty  of  dis- 
posing of  the  dredged  material.  The  contractors  are  building  special 
plant,  suction  and  dipper  dredges,  but  owing  to  delays  have  not  as  yet 
been  able  to  get  under  full  headway.  The  several  recommendations  in 
last  year's  report  have  been  considered  in  the  approved  project  for  the 
expenditure  of  the  appropriations  made  by  acts  of  Congress  July  13, 
1892,  and  March  3, 1893,  and  the  construction  of  the  permanent  works 
reported  to  be  necessary  to  complete  the  improvement  as  originally 
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jtrojt'cted  axe  covered  by  (iifl'eient  iiUotnienta  from  available  balantMJs 
and  are  iacluded  in  existing  C0Dtra<;ts. 

The  amouiit  expended  during  the  fiscal  year  ending  June  30,  1893, 
iuclusive  of  ontstaudiug  liabilities,  was  $1)5,448,22. 

The  amount  that  ean  be  profitably  espeuded  daring  the  fiscal  year 
ending  June  30, 1895,  is  *500,000. 

This  iinprovemeut  lias  been  under  the  local  charge  of  Mr.  Charles  G. 
Weir,  aBBiBtant  engineer,  who  has  well  and  faithfully  discharged  tbe 
duties  assigned  to  him. 

This  work  is  In  tUe  oolloctioa  district  of  New  York,  Albaoy  being  a  port  of  entry. 

AMODHTs  sppropmatkh. 

Act  Jnne  30, 1834 tTO.OOO.OO 

Act  July  2,  lase 100,000.00 

Act  March  S,  1837 100,  000.  00 

Act  July  7. 1838 100,000.00 

Act  August  30, 1852 50,000,00 

420,  OOO.  00 

AUOCrMTg   APPROPIIIATED   KOIt    PIIESKNT    PltOJKOT. 

Act  .Inne  36. 18fi4,  ftlloliiiBut S33.000.00 

Act  .Iniie  23. 1860 SO.OoaOO 

Act  March  3. 1867 305,188.00 

Act  July  25,1868 80,000.00 

Act  April  10, 1869 89.100.00 

Act  July  11, 1870 40,000.00 

Act  March  3, 1871 40. 000.00 

Act  J  nne  10,1872 - 40.000.00 

Act  Matcb  3, 1873 40,00a00 

Act  Juno 23. 1874 40.000.00 

Act  Mnroha,  1875 - 40,000.00 

Act  August  14, 1876 - 60,  000,  00 

Act  June  18, 1878 70,000.00 

Act  March  3, 1879 30,000.00 

Act  June  14, 1880 , 30,000.00 

Act  March  3, 1881 15,000.00 

Act  August  2, 1882 10,000.00 

Aot.lnly  5,  ]884 30,000.00 

Act  Augusts,  188e 36,250.00 

Act  August  11, 1888 75,000.00 

Act  September  19,1890 150,000.00 

Act  July  13, 1892 187,500.00 

Act  March  3, 1893 500,000.00 

Total w. 1,966,038.00 

Received  l^ni  other  souncM 792.67 

1,966.830.57 
Amount  expnndeil  to  JuueSO,  1893,  inclusive  of  outstanding  liabilitieti.   1,303,665.06 

Money  statement. 

July  1, 1892,  balance  nnexpcmlod $41,113.73 

Amount  appropriated  by  act  approved  July  13,  1892 187,500.00 

Amount  appropriated  by  sundry  civil  act  approved  March  3,  1S9J 500, 000. 00 

728,613.73 
JaneSO,  1893,  amount  expended  during  fiscal  year..... 54,411.13 

,Iuly  1, 1893,  balance  unexpended 674,203.60 

July  1, 1893,  outstanding  liabilities $11, 037. 09 

July  1,1893,  amount  covered  by  uncompleted  contracto  ....  620,736.13 

631,773.33 

July  1, 1893,  balance  available 42,429.38 
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Amount  (estimated)  required  for  completiou  of  existing  project $1,  760,406.00 

Amount  that  can  bQ  prodtably  expended  in  fiscal  year  ending  June 

<      30,1895 500,000.00 

Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 

I,    harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


Abstract  of  proposals  for  improving  Hudson  River ^  New  Yorh,  received  in  response  to 
advertisement  dated  August  24^  189B,  and  opened  September  g9, 1892^  by  lAeut,  Coh  G, 
L.  Gillespie,  Corps  of  Engineers, 


Materials,  ete. 


CcnMtrueting  and  repairing  dileg. 
Upper  Eudeon  River  {new  work 
eatiiruUed  (U  40,000  linear  feet). 


Tine  or  sprnoe  piles  (900,000  linear 

feet) ;lin.  ft. . 

Bound  timber  (70,000  linear  feet) 

....lin.  ft.. 

Square  timber,  yellow  phie  (700,000 

B.M.feet) M.ftB.M.. 

Tie  rods  and  screw  bolts  (400,000 

pounds) pound. . 

Drift  bolts,  spikes,  and  washers 

(100,000  pounds) pound . . 

Large  stone   (4,500  cubic  yards) 

cu.yd.. 

Ordinary  nibble  stone  (40,000  cubic 


yards) cu.yd.. 

Small  rubble  stone  (10,000  cuDio 

yards) cu.yd.. 

Paving  stone  (20,000  cubic  yards) 

—  ..-cu.yd.. 

Diedfsing  and  placing  30,000  cubic 

yards  of  material en. yd.. 


Total  amount  of  dike  work . . 
Roekrmnovdl. 

Drilling,  blasting,  and  removing 
190,000  tons  of  rook  (1  cubic  yard 
estimat«4l  to  contain  2  tons,  ap- 
proximately)  

ton  of  2,000  pounds.. 

Sxcavating  and   removing  30,000 

'»K 

.ton  of  2,000  pounds. . 


t 


tons  sand  ooverin 


Total  amount  for  rock  re- 
moval  .'Tl 


1.  Peter  W. 
Hyers. 


Per 
unit. 


Amount. 


Dr^dgimff. 


Excavating  and  removing  4,4120,000 
eabic  yards  of  material,  .en.  yd . .  '$0. 16 


Grand  total. 


2.  William 
Fuller  Si,  Son. 


Per 
unit. 


$0.14 

.10 

42.00 

.0(S 

.05 

1.50 

1.10 

1.10 

1.40 

.30 


Amount. 


$126,000 

7,000 

29,400 

24,000 

5,000 

6,750 

44,000 

11, 000 

28,000 


3.  Edwards,  How- 
Itott  8c  Tiiompson. 


Per 

unit. 


$0.10J 
.101 
36.75 
.031 
.031 
1.27 
.97 
.87 
1.07 


9.000     .17 


200,150 


$25,000 


6.37 


1»A 


*25,000 


t290, 150 


.20/„ 


Amount. 


$97, 875. 

7, 612. 
25, 725. 
15,500. 

3,876. 

5,716. 
38,800. 

9,700. 
21, 400. 

5,100. 


00 
50 
00 
00 
00 
00 
00 
00 


4.  P.  Sanford 
Koss. 


Per 

unit. 


$0.16,i\, 
.14^ 

I 

40.00 
.041 
.04 

1.05 

1.00 

1.15 


Amount. 


00  1.60 


00 


231,302.50 


.60 


1,210,300.00  5.00 


5. 910. 00 


1,216,210.09 


.50 


056,340.00     .33fS 


t2, 403, 852. 50 


$148, 500 
10, 150 
28,000 
18,000 
4,000 
4,725 
40.000 
11,500 
32,000 
15.000 


311, 875 


950.000 


15.000 


965.000 


1,543,080 


§2,819,955 


*  Bid  limited  regarding  quantity  and  location  of  work. 
tBid  for  dike  work  onjy. 

i  Lowest  bid  for  dike  work  and  for  dredging. 
Lowest  Ud  for  rook  removaL 


COMMERCIAL  STATISTICS. 


The  infornifttion  contained  in  the  report  made  in  1890  on  the  commercial  statistics 
of  the  Hadsen  KiVer,  by  Mr.  Charles  G.  Weir,  assistant  engineer,  was  so  complete 
that  it  is  deemed  best  to  repeat  it  in  the  report  for  this  year. 

The  importance  of  the  Hudson  as  a  great  waterway  of  commerce  is  apparent  when 
it  is  known  that  aside  fioi^  its  own  local  traffic,  which  in  itself  is  very  large,  it  ab- 
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fiorbs  all  the  traffic  of  the  Erie,  Champlaiu,  and  Delaware  and  Hudson  canals,  bcsideE 
the  great  coal  trade  of  the  Pennsylvania  Co:il  Company  at  Newburg,  and  the  Erie 
coal  trade  at  Piermont.  The  average  season  of  navigation  of  the  river  is  240  days 
and  that  of  tlie  canals  220  days. 

The  Erie  Canal,  extending  from  Albany  to  Bnffalo,  on  Lake  Erie,  a  distance  of  352 
miles,  with  a  difference  of  level  of  577  feet,  and  to  Oswego,  on  Lake  Ontario,  con- 
nects the  Great  Nor th<»rn Lakes  with  the  Hudson  River,  and  brings  in  immense  com- 
merce from  the  Northwest  and  Canada.  The  principal  items  of  this  commerce  are 
lumber  and  grain. 

The  Champlain  Canal,  60  miles  long,  connects  Lake  Champlain  with  the  Hudson 
River.  This  lake,  which  is  93iect  above  tide  of  the  Hudson,  and  whose  waters  flow 
into  the  St.  Lawrence,  is  connected  by  the  Chambly  Canal  witli  tlie  St.  I^awrence 
River  below  Montreal.  The  principal  items  of  tonnage  on  this  canal  are  lumber  and 
iron  ore.  The  above  canals,  with  575  miles  of  subsidiaries,  constitute  the  New 
York  State  canals.  The  Erie  Canal  enters  the  Hudson  by  three  tide-water  locks, 
one  at  the  foot  of  Twenty-third  street.  West  Troj'^ ;  one  at  the  foot  of  Eighth  street, 
West  Troy,  and  a  third  at  the  lumber  aistrict,  Albany. 

The  Champlain  Canal  enters  the  river  at  Waterford,  3  miles  above  the  State  Uani, 
and  boats  are  locked  through  the  dam  to  tide  water.  It  is  also  connects  with  the 
Erie  Canal  and,  through  it>s  tide- water  locks,  with  the  Hudson  River. 

The  Delaware  and  Hudson  Canal  enters  the  Hudson  through  Rondout  Creek  at 
Rondout,  N.  Y.,  and  brings  the  anthnicite  coal  country  at  Honesdale  and  the  Delaware 
River  into  water  communication  with  the  H^udson.  The  principal  items  of  tonnage 
on  this  canal  are  coal,  bluestone,  and  cement.  Aside  from  the  above  feeders  to  the 
commerce  of  the  Hudson,  the  Pennsylvania  Coal  Company  has  a  large  tide- water 
coal  depot  at  New  burg,  where  also  the  Erie  Railroad  has  a  terminal  point  and  trans- 
fers large  quantities  of  freight  by  boat  across  the  river.  The  Erie  Railroad  also  has 
a  coal  depot  at  Piermont,  ^  miles  above  New  York,  where  preparations  are  being 
made  to  handle  a  very  large  supply. 

The  following  statistics,  include  the  tonnage  received  at  all  points  above  Spnyten 
DuyvTl  Creek,  and  of  the  local  shipment  between  points  on  the  river ^  only  that 
shipped  is  credited  to  the  points  from  which  it  was  snipped,  no  entry  being  made  to 
the  total  tonnage  of  the  amount  received  at  local  points  from  other  local  points. 
The  total  tonnage  also  includes  all  through  freight  shipped  from  points  up  the  river 
that  passed  the  mouth  of  Spnyten  Duy vil  Creek  going  south. 

The  two  principal  industries  on  the  river  which  add  materially  to  the  local  ton- 
nage are  ice  and  brick.  The  capacity  of  the  ice  houses  on  and  adjacent  to  the  river 
exceeds  4,000,000  tons,  and  amount  generally  harvested  3,500,000.  The  brick  manu- 
factured on  the  river  exceed  850,000,000. 

Total  tonnaj^e  of  all  shipping  points  on  the  Hudson  River  during  1889, 

not  including  the  tonnage  coming  through  Stat«  canals tons. .       15, 033, 309 

Value  of  same $:^78, 19G,  094 

Total  tonnage  coming  to  and  leaving  tide  water  through  State  canals, 

1889 tons..         3,592,437 

Value  of  same $108,  000, 000 

Increase  of  same  over  tonnage,  1888 tons..  326,466 

Grand   total    tonnage  of  the   Hudson  River,  including   the   tonnage 

through  State  canals tons. .       18, 582, 596 

Value  of  same $485,733,094 

This  does  not  include  the  value  of  vessels  carrying  the  above  trade,  which  are 
equally  exposed  to  the  dangers  of  navigation. 

Number  of  transportation  companies  for  passengers  or  freight,  not  includ- 
ing steamboats  or  pleasure  boats 30 

Total  number  of  passengers  carried,  1889 5, 000, 000 

Total  population  aloug  the  river 450, 000 

Commercial  statistics  of  the  port  of  Albany,  N,  Y.^from  July  1, 1S92,  to  July  1,  1893. 

Amount  of  revenue  collected $307, 259. 96 

Value  of  all  imports 876,  701 .  00 


Number. 

Registered 
tonnage. 

Foroiorn  vessels  i-ntcred 

Forei jjn  ves.sels  cleared    

American  vessels  from  foreijjn  jxm  t.< 

258 

25  561 

(/Ojistvfise  vc»sclMent<3red 

Coastwise  vessels  cleared 
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Statement  of  the  nttmber  and  tonnage  of  all  vessels  belonging  to  the  port  of  Albuvjj,  X.  F., 

Jvne  If  1893. 

Jtegisteredl 
tonnage. 


Stt^am  veiiaels 171  28, 998. 66 

Sailing  vessels 32  1, 849. 69 

Barges 75  15.  H):{,77 

Canal  boats 208  20,775.34 


£    2. 

IMPROVEMENT  OF  HARBOR  AT  SAUGERTIES,  N.  Y. 

The  liarbor  of  Saugerties  is  at  the  mouth  of  Esopus  Creek,  which 
empties  into  the  Hudson  River  on  the  west  shore,  about  100  miles  above 
the  city  of  New  York.  With  the  exception  of  som«  slight  works  under- 
taken by  the  inhabitants,  giving  no  permanent  results,  nothing  had 
been  done  toward^  the  improvement  of  this  harbor  until  it  was  under- 
taken by  the  United  States  Government  in  1887.  In  1883  a  survey  of 
the  harbor  was  made,  under  the  dii*ection  of  the  engineer  officer  in 
charge,  which  indicated  that  there  was  a  shoal  at  the  entrance  1,100 
feet  wide  between  6-foot  contours,  over  which  the  least  depth  was  3 
feet,  mean  low  water.  Two  plans  of  improvement  were  recommended, 
both  providing  for  the  construction  of  parallel  dikes  and  for  dredging 
the  channel  between  them  7  feet  deep,  mean  low  water.  (8ee  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  Part  I,  p.  716.) 

The  reexamination  of  the  harbor  made  in  1887  after  the  State  had 
done  some  dredging  in  the  channel,  resulted  in  the  submission  of  a 
third  project,  differing  from  "those  previously  submitted  only  in  the 
direction  to  be  given  to  the  dikes.  The  range  of  tides  is  4  feet  approx- 
imately. 

The  project  of  1887  was  approved,  and  its  execution  was  begun  the 
same  year.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
Pait  1,  p.  662.) 

The  estimated  cost  of  construction  of  north  and  south  dikes,  each 
2,300  feet  long,  and  for  excavating  from  the  channel  between  them 
30,000  cubic  yards  of  material,  was  $52,000. 

The  purpose  of  the  -dikes  is  to  contract  the  channel,  to  i)romote  the 
scour  of  the  freshets,  and  to  maintain  the  improved  navigable  depths 
during  the  low  stage  of  summer,  which  usually  lasts  for  two  months 
approximately. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  both  dikes  had 
been  completed ;  the  north  dike  had  then  a  length  of  2,058  feet  and 
the  south  dike  a  length  of  2,363 J  feet,  and  the  waterway  between  them 
was  260  feet  wide. 

The  inner  harbor,  west  of  the  shore  ends  of  dikes,  was  2,000  feet  long, 
150  feet  wide,  and  14^  to  20  feet  deep  at  mean  low  water.  From  the 
steamboat  wharf  of  inner  harbor  to  the  Hudson  River  the  navigable 
channel  had  been  deepened  by  dredging,  giving  a  width  of  150  feet  be- 
tween 9-foot  curves. 

As  the  direct  result  of  improvements  which  have  been  made  by  the 
Government,  vessels  drawing  12  feet  and  upward  can  reach  the  facto- 
ries located  on  the  inner  harbor  at  high  tide. 

The  project  is  completed,  with  the  exception  of  the  removal  of  a  small 
group,  of  bowlders  on  the  south  side  of  channel  near  shore  end  of  jet- 
ties, and  the  appropriation  asked  is  to  maintain  the  improvements  in 
good  ord^. 
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WORK  DONE  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1893. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $5,000  to 
maintain  the  dikes  in  repair,  and  to  remove  the  rocky  points  near  the 
shore  end  of  the  north  dike. 

During  the  month  of  September,  1892,  a  dredge  was  employed  three 
days  to  determine  more  definitely  the  character  of  the  rocky  formation 
near  the  shore  end  of  the  dikes.  Most  of  what  had  previously  been  sup- 
posed to  be  rock  in  place  was  found  to  be  bowlders. 

The  dikes  were  thorougldy  examined  at  the  same  time,  and  specifi- 
cations were  drawn  up  for  the  repair  of  the  timber  work  of  portion  of  the 
south  dike  and  fbr  the  refilling  of  both  dikes  with  stone  where  necessary. 

Proposals  for  repairs  were  invited  according  to  law,  and  agreement 
was  made  September  19, 1892,  with  Wm.  Parrott,  the  lowest  bidder. 

The  work  was  begun  October  24,  and  completed  December  1, 1892. 
This  involved  the  reconstruction  of  150  feet  of  the  old  structure  of  the 
south  dike,  which  had  been  raised  and  canted  by  the  ice,  also  the  re- 
filling of  the  north  dike  with  stone  where  settlement  had  taken  place. 
Beside  this,  four  men  were  employed  by  hired  labor  for  twenty  days 
rearranging  the  stone  in  both  dikes. 

The  material  furnished  and  put  in  by  the  contractor  was  as  follows: 

3,914  linear  feet  pine  piling. 
5|086  B.  M.  feet  square  timber. 
1,414  pounds  tie  rods. 
1,076  pounds  drift  bolts. 
595  cubic  yards  rubblestone. 

As  the  work  removing  the  rock  was  of  such  a  character  as  not  to  per- 
mit its  being  let  conveniently  by  contract,  it  was  determined  to  do  this 
work  by  hired  labor  an,d  the  use  of  the  drill  scow  Hudson.  The  ma- 
chine Was  put  to  work  May  29, 1893.  After  removing  several  bowlders 
from  the  channel  near  the  shore  end  of  jetties,  work  was  begun  remov- 
ing a  portion  of  the  rocky  reef  projecting  into  the  channel  at  Barclays 
Point,  on  south  side  of  the  inner  harbor.  This  reef  is  not  only  a 
great  obstruction  to  navigation,  but  is  the  probable  cause  of  the  shoal- 
ing of  the  inner  harbor,  of  which  it  is  the  eastern  boundary.  This 
work  is  now  in  progress. 

The  channel  is  now  in  better  condition  than  ever  before,  and  will  be 
much  improved  when  straightened  by  dredging  and  when  the  northern 
half  of  the  reef  at  Barclays  Point  has  been  removed.  The  south  dike 
needs  slight  repairs. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
inclusive  of  outstanding  liabilities,  was  $2,930.95. 

The  estimate  of  $5,000  recommended  for  the  fiscal  year  ending  June 
30,  1895,  will,  if  appropriated,  complete  the  project  of  1887,  and  if  the 
improvement  is  to  continue  thereafter  a  new  project  and  estimates  will 
be  required. 

Saugerties  is  in  the  collection  district  of  Albany,  N.  Y.,  which  is  the  nearest  port 
of  entry.    The  nearest  light-house  is  at  the  mouth  of  Esopus  Creek. 

AMOUNTS   APPROPRIATED. 

Act  Julv5,  1884 $5,000.00 

Act  Augusts,  1886 15,000.00 

Act  August  11,  1888 12,000.00 

Act  September  19,  1890 10,000.00 

Act  July  13, 1892 5,000.00 

Total 47,000.90 

Amount  expended  to  June  30,  1893,  inclusive  of  outstanding  liabiUties  ••    44,  S38.01 
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Money  statement. 

July  1, 1892,  balance  unexpended $592.94 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

5, 592. 94 

June  30, 1893,  amount  expended  during  fiscal  year 2, 775. 72 

Julyl,  1893,  balance  unexpended 2,817.22 

July  1,  1893,  outstanding  liabilities 155.23 

Julyl,  1893;  balance  available 2,661.99 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  en  ding  June  30, 1895  5, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

^e  commercial  carriers  are  5  steamboats  for  freight  and  passenger  traffic,  owned 
by  the  Saugertiee  and  New  York  Steamboat  Company,  the  Saugerties  and  Albany 
line,  and  the  Saugerties,  Bondout  and  Hudson  line,  and  405  sailing  and  other  craft, 
the  former  carrying  17,000  passengers  annually,  and  in  all  aggregating  189,000  tons 
of  freight,  valued  at  $5,484,000,  the  principal  products  being  general  merchandise, 
bluestone,  coal,  and  lumber. 

The  population  of  Saugerties  is  5,000. 


E3. 
IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  N.  T. 

The  harbor  of  Bondout  is  at  the  mouth  of  Eondout  Creek,  which 
empties  into  the  Hudson  Eiver  on  its  west  side,  about  90  miles  above 
the  city  of  Kew  York. 

From  the  entrance  to  the  lock  of  the  Delaware  and  Hudson  Canal,  a 
distance  of  3  miles,  the  creek  is  a  tidal  stream,  the  range  of  tides  being 
4  feet,  approximately. 

Prior  to  1871  improvements  had  been  made  by  private  persons  and 
corporations,  but  no  permanent  benefit  had  been  derived  from  them* 
In  1869  a  survey  of  the  harbor  was  made  by  the  Government  with  a 
view  to  its  permanent  improvement,  and  it  was  then  found  that  the 
aviulable  depth  of  water  in  the  channel  was  about  7  feet. 

The  project  of  improvement,  ba^ed  upon  this  survey,  provided  for  the 
formation  and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep 
at  the  mouth  of  the  creek  to  be  obtained  by  means  of  dredging  and 
diking.  Two  parallel  channel  dikes  were  to  be  built  outward,  toward 
and  into  the  Hudson  Eiver,  their  outer  ends  curving  gently  down 
stream,  while  a  branch  dike  running  upstream  along  the  Hudson  from 
the  outer  end  of  the  north  dike  was  to  protect  that  dike  from  destruc- 
tion by  raining  ice.    The  estimated  cost  of  the  work  was  as  follows : 

Building  the  north  dike,  748  vards  long $41,600 

Building  the  branch  dike,  640  yards  long 34,400 

Building  the  south  dike,  1,277  yards  long 59,600 

Dredging  channel  3,000  feet  long,  100  feet  wide,  and  14  feet  deep  nt  low  wa- 
ter^ 48,000  cubic  yards  at  30  cents 14,400 

Confengencles 22,500 

Total 172,500 
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The  final  length  of  the  north  and  south  dikes  was,  however,  to  be 
determined  after  observing  the  effects  which  they  might  produce  in 
the  removal  of  the  bar  as  they  were  gradually  extended  outward.  The 
work  was  begun  in  1872  and  was  completed  in  1880.  It  was  /ound  by 
experience  that  the  dikes  might  be  made  shorter  than  originally 
deemed  necessary  and  the  total  cost  of  the  work  reduced  to  $90,000, 
less  than  two-thirds  of  the  original  estimate. 

On  the  completion  of  the  work  in  1880  the  north  dike  was  2,200  feet, 
appioximately,  with  a  branch  dike  running  up  the  Hudson  1,000 feet, 
approximately,  and  the  south  dike  was  2,800  feet  long,  approximately, 
with  a  spur  to  the  light-house  330  feet  long.  The  distance  between  the 
dikes  at  the  entrance  was  350  feet,  approximately.  As  the  result  of 
the  works  of  improvement,  there  was  a  channel  over  the  bar,  from 
the  creek  to  the  Hudson,  50  feet  wide,  giving  13^  feet  mean  low  water; 
100  feet  wide,  giving  12  feet  tnean  low  water,  and  200  feet  wide,  giving 
10  feet  mean  low  water.  At  the  outer  end  of  the  dikes  the  distance 
between  the  12-foot  curves  was  over  300  feet. 

The  north  and  branch  dikes  were  originally  built  to  the  height  of 
mean  high  water,  while  the  south  dike,  for  500  feet  west  of  the  light- 
house, was  built  only  to  the  level  of  the  half- tide.  The  low  part  #f  the 
south  dike  was  subsequently  raised  by  crib  work  to  mean  high  water; 
but  even  with  this  increased  height  the  dikes  are  submerged  during 
storm  tides  and  freshets,  and  are  required  to  be  marked  by  fender  piles 
to  enable  vessels  to  enter  the  harbor  at  such  times  without  danger  of 
being  wrecked  upon  the  conceai-led  dikes. 

The  appropriations  for  this  harbor  made  since  the  completion  of  the 
works  in  1880  have  been  applied  exclusively  to  the  repair  of  the  dikes. 
The  improved  depths  in  the  channel  have  been  well  maintained,  but 
the  dikes  have  greatly  deteriorated,  partly  owing  to  the  ice,  partly  to 
the  natural  decay  of  the  timber,  and  partly  to  the  undermining  of  the 
piles  by  scour. 

The  survey  of  the  harbor  in  September,  1889,  indicated  a  continued 
improvement  of  the  channel  between  the  dikes,  not  in  the  enlargement 
of  the  width  of  the  14-foot  channel,  but  in  that  of  the  9-foot  channel, 
which  then  had  a  width  of  250  feet. 

On  the  south  side  of  the  entrance  there  has  been  a  slight  shoaling, 
due  probably  to  the  removal  in  1884  of  150  feet  from  the  outer  end  of 
the  south  pier  to  meet  the  wishes  of  the  boatmen,  who  alleged  that 
their  tows  reciuired  a  wider  entrance  between  the  piers  on  that  side 
when  coming  in  with  vessels  on  tlood  tide.  Tlie  change  in  length  of 
the  vsoutli  dike  doubtless  facilitates  entrance  at  flood  tide,  but  the 
shoaling  of  the  bar  on  that  side,  whicli  is  shown  by  the  survey  of  188!', 
makes  it  probable  that  the  south  dike  should  be  increased  rather  than 
decreased  in  length. 

The  river  and  harbor  act  of  September  19,  1890,  appropriated  $5,000 
for  repairing  existinjr  works,  which  was  expended  in  repairs  to  north 
and  branch  dikes.     This  work  was  completed  October  28,  1891. 

The  channel  maintains  itself  in  good  navigable  condition  sufficient 
for  the  wants  of  commerce.  While  the  dikes  are  in  good  condition  of 
repair  they  are  much  exposed  to  damage  by  ice  in  the  river  and  by 
boats,  that  frequently  run  into  and  break  down  the  timberwork  at  the 
intersection  of  the  north  and  branch  dikes. 

WORK  DONE   DURING   THE   FISCAL   YEAR  ENDING  JUNE  30,  1893. 

The  river  and  harbor  act  of  July  13,  1892,  made  an  appropriation  of 
i5,000  for  repaiis  to  existing  works. 
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Proposals  for  repairing  the  north  and  south  dikes  were  invited 
October  13, 1892,  and  contract  for  the  work  was  made  with  William 
Parrott,  the  lowest  bidder,  October  31,  1892. 

The  work  covered  the  repairs  to  the  north  branch  dike,  putting  on 
new  waling  timber  where  the  old  timber  had  been  displaced,  the  rebuild- 
ing of  350  feet  of  the  i^oath  dike,  and  the  driving  of  several  white-oak 
piles. 

On  account  of  the  late  date  at  which  the  contract  was  let,  the  repairs 
to  the  north  branch  dike  only  could  be  made  before  the  cold  weather 
set  in.    Work  was  resumed  April  20, 1893,  and  is  now  in  progress. 

During  the  winter,  which  was  a  very  severe  one,  considerable  damage 
was  done  to  the  old  timberwork  of  the  South  dike.  It  will  be  replaced 
under  the  existing  contract. 

The  material  furnished  and  put  in  by  the  contractor  to, date  is  as 
follows: 

12,008.4  linear  feet  piue  piling.  ' 

167     linear  feet  white-oak  piling. 
16,382.1  feet,  B.  M.,  yellow-pine  8(|iiare  timber. 
4,625.7  pounds  tie-rods,  screw  bolts,  driftbolts,  and  washers. 

The  channel  is  in  excellent  condition,  and  with  the  completion  of  the 
present  contract  the  dikes  will  be  in  good  repair.  They  are  much  ex- 
X>osed,  however,  to  damage  by  ice  and  by  boats,  that  frequently  run  into 
and  break  down  the  timberwork  at  the  intersection  of  the  north  and 
branch  dikes. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1893, 
inclusive  of  outstanding  liabilities,  was  $2,927.67. 

An  appropriation  of  f  5,000  is  recommended  to  maintain  the  dikes  in 
proper  repair. 

Rondont  is  in  the  coUection  district  of  New  York.  The  nearest  works  of  defense 
are  those  in  New  York  Harbor. 

Amounts  appropnated. 


iLct  or  allotment. 


Aet  June  12, 1872 

Act  March  3,1873 

Allotments  Jane  8, 1875 : 

From  repairs  of  harbors  on  Atlantic  ConHt  . . 

From  contingencies  of  river  and  harbors,  etc 

Act  Angustli,  187« : 

Act  Jane  15, 1878 

Act  Aagnst  2. 1882 

ActJaly5,188i 

Act  Aagast  5, 1888 

Act  AafFOst  11, 1888 

Act  September  19, 1890 

AetJxOj  13,1802 


Total 


Application. 


Amount. 


Diking. '  $10,000.00 

.do 20,000.00 


Kepairs 

do 

Diking  and  repairH  . . . 
Diking  and  dredging  . 
Repairs  and  dredgiug. 
, do 


Repairs. 

do  . 

do 

do. 


762. 18 

237. 82 

30, 000. 00 

30,  000. 00 

2, 000.  00 

1,000.00 

2, 500. 00 

5, 000. 00 

r>,  000. 00 

5,000.00 


111,  500. 00 


Amoont  expended  to  June  80, 1893,  inclusive  of  outstanding  liabilitios. 

Money  statement 


$109,428.67 


Amoiint  appropriated  by  act  approved  July  13,  1892 $5, 000. 00 

June  90, 1893,  amount  expended  daring  fiscal  year 1, 743. 11 

July  1, 1893,  balance  unexpended * 3,256.89 

July  1,  1893,  outstanding  liabilities $1,185.56 

July  1,  1893,  amount  coyered  by  uncompleted  contracts 559. 80 

•  1, 745. 36 


July  1, 1888,NbaIaiioe  available 1,511.53 
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Amount  (estimated)  required  for  completion  of  existing  project $15, 000. 00 

Amoantthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1895      5,  000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1893.  , 


Abstract  of  proposah  far  repairini^  dike9  at  Hondaut  Barhor,  New  York,  received  in 
response  to  advertisement  dated  September  8,  1S92,  and  opened  October  13,  I89S,  fry  LietU, 
CoL  G.  L,  Gillespie,  Corps  of  Engineers, 


t 

Materials. 

1.  William  Far- 
rott. 

2.  Fre«lerick  J. 
Kelly. 

Per 
unit. 

Amount. 

Per 
unit. 

Amount 

White-oak  Dilea  (200  linear  feet) linear  foot.. 

$0.30 

.14 

40.00 

!04| 
LIO 

$00 
980 
800 
495 
54 
770 

$0.40 
.18 

45.00 

.07 

.0« 

1.65 

$80 

Pine  or  spruce  piles  (7,000  linear  feet)  linear  feet do 

Square  timber,  yellow  pine  (20,000,  feet.  B.  M. ) M  feet  B.  M. . 

Tie  rods  and  screw  bolts,  (11,000  ponnash pound.. 

Drift  bolts,  spikes  and  washers  (1,200  pounds) do 

Rubblestone  (TOO  cubic  vnrds) cubic  yard . . 

1,260 

900 

770 

84 

1,155 

Total ' 

♦8,159 

4.248 

♦Lowest  bid. 


COMMERCIAL  SATI8TICS. 


The  commercial  statistics  of  this  harbor  have  not  changed  materially  since  report 
for  1890,  at  which  time  there  was  a  total  tonnage  of  2,467,490  tons,  valued'  at  $41,- 
268,850.  General  merchandise,  coal,^  cement,  lime,  blnestone,  and  ice  are  the  prin- 
cipal products  handled,  and  are  carried  in  about  700  vessels,  which  also  carry  75,000 
passengers  annually. 

Of  the  above  tonuage  one-half  passes  through  the  Delaware  and  Hudson  Canal, 
which  connects  the  Hudson  River  at  Rondout  with  the  Delaware  Kiver  at  Port  Jer- 
vis,  N.  Y.,  and  with  Houesdale,  Pa.,  the  heart  of  the  Pennsylvania' coal  region. 

The  population  of  Rondout  is  25,000. 


E  4. 

IMPROVEMENT  OF  WAPPIKGER  CREEK,  NEW  YORK. 

Wappinger  Creek  is  a  small  stream  whicli  rises  in  the  northern  part 
of  Dutchess  County,  N.  Y.,  near  the  boundary  with  Columbia  County, 
and  after  flowing  for  about  40  miles  through  a  rich,  fertile  valley  emp- 
ties into  the  Hudson  Kiver  on  the  east  bank,  one-half  mile  below  the 
village  of  New  Hamburg,  N.  Y. 

The  appropriation  of  $13,000  contained  in  the  river  and  harbor  act 
of  September  19,  1890,  is  the  first  ever  made  by  the  Government  for 
the  improvement  of  the  stream,  and  is  based  upon  the  estimate  con- 
tained in  the  report,  November  11, 1889,  upon  the  survey  of  Wappinger 
Creek  from  Wappinger  Falls  to  its  mouth,  made  to  comply  with  the 
river  and  harbor  act  of  August  11,  1888. 

At  the  time  of  the  survey  the  (;reek  was  navigable  for  vessels  and 
small  barges  drawing  not  over  6  feet  in  a  channel  varying  in  width  from 
25  feet  to  75  feet  to  Wappinger  Falls,  2  miles,  approximately,  above  it« 
mouth,  where  a  series  of  falls,  with  an  aggregate  height  of  80J  feet 
above  mean  low  water,  furnish  a  valuable  water  power  for  three  indus- 
tries, the  priucipal  of  which  is  the  print  works  of  the  Dutchess  Company. 
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The  project  of  improvement  contemplated  a  channel  80  feet  wide  and 
8  feet  deep  from  the  mouth  to  the  head  of  navigation  at  the  falls,  and 
the  quantity  of  material  required  to  be.  excavated  was  estimated  at 
45,000  cubic  yards. 

At  the  close  of  the  fiscal  year  ending  June  30, 1892,  not  only  was  the 
project  completed  but  additional  navigable  facilities  had  been  given  at 
the  head  of  navigation  by  opening  a  channel  40  feet  wide  and  8  feet 
deep  from  deep  water  of  themainjbranch  of  the  creek  to  the  Wappiiiger 
town  dock. 

The  channel  in  its  present  condition  meets,  it  is  believed,  all  the 
wants  of  commerce. 

Nothing  was  expended  during  the  fiscal  year  ending  June  30,  1893, 

As  the  approved  project  has  been  completed,  no  further  approj)ria- 
tion  is  recommended  for  this  improvement. 

Wappinger  Creek  is  in  the  collection  district  of  New  York.  The  nearest  works 
of  detense  are  situated  npon  Governors  Island,  New  York  Harbor,  and  the  nearest 
light-house  is  Danskammer  Point  Light-House. 

Amount  appropriated  September  19,  1890 $13, 000. 00 

Amount  expended  to  June  30,  1893,  inclusive  of  outstanding  liabilities  ..    12, 837. 15 

Money  statement. 

July  1, 1892,  balance  unexpended $162. 85 

July  1, 1893,  balance  unexpended 162. 85 


COMMERCIAL  STATISTICS. 

The  principal  manufactures  at  the  Falls  are  cotton  goods,  overalls,  clothing, 
combs,  and  iron;  They  are  mostly  transported  by  small  boats  to  the  mouth  of  the 
creek  inside  of  the  railroad  bridge,  where  they  are  transferred  to  the  New  York  Cen- 
tral and  Hudson  Kiver  Railroad. 

The  tonnage  of  .the  .creek  during  the  year  1888  was  70,000  tons.  The  value  of  the 
tonnage  was  then  estimated  at  $6,500,000.  The  Dutchess  Company  shipped  15,500 
tons,  at  an  estimated  valuation  of  $5,600,000.  The  traffic  is  principaUy  carried  by 
sloops,  schooners,  scows,  canal  boats,  and  barges. 


ES. 

IMPROVEMENT  OP  HARLEM  RIVER,  NEW  YORK. 

The  project  for  making  a  navigable  water  connection  between  the 
East  Biver  and  the  Hudson  Elver  by  the  way  of  the  Harlem  Elver  and 
Spuyten  Duy  vil  Creek  was  formulated  upon  facts  determined  by  the 
survey  made  along  this  route  in  1874,  in  compliance  with  the  river  and 
harbor  act  of  June  23, 1874,  the  report  upon  which  may  be  found  on 
p.  224,  Annual  B^iK)rt  of  the  Chief  of  Engineers  for  1875,  Part  II. 

This  rep<Mrt  contains  an  interesting  historical  review  of  the  naviga- 
tion of  the  Harlem  Eiver  from  the  Eevolution  to  the  present  time. 

A  foil  history  of  this  improvement  as  now  adopted,  with  the  legal 
proceedings  for  the  acquirement  of  the  land  needed  for  it  and  copies  of 
the  laws  passed  by  the  legislature  of  the  State  of  !New  York  relative 
thereto,  is  given  in  the  annual  report  of  the  local  engineer  in  charge  to 
aieOhiefofEngineers  for  1887.  (See  Annual  Keport  of  the  Chief  of 
Engineers  for  1887,  Part  I,  pp.  CC5  to  689.) 
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The  streams  embraced  in  the  improvement  are  the  Harlem  Bivei 
and  the  Spuyteu  Duyvil  Creek,  the  former  emptying  into  the  East 
Eiver  near  Hell  Gate  and  the  latter  into  the  Hudson  Eiver  aboat  13 
miles  north  of  the  Battery,  and  the  two  together  separating  Manhattan 
Island  from  the  mainland. 

There  has  always  been  an  exchange  of  waters  between  these  two 
streams  at  Kingsbridge,  though  a  long  ledge  of  rocks  awash  at  mean 
low  water  and  an  extremely  narrow  channel  at  that  i)oint  have  hereto- 
fore prevented  the  exchange  being  a  free  one. 

High  Bridge  is  practically  at  the  head  of  navigation  in  the  Harlem 
Eiver,  but  there  is  a  fair  channel  of  about  10  feet  depth  at  mean  low 
water  as  far  as  Morris  Dock,  6  miles  from  the  mouth  of  the  river,  and 
a  crooked  one  of  7  feet  depth  to  Fordham  Landing,  1  mile  farther;  but 
there  is  no  navigation  of  this  latter  section  except  by  rowboats  or  by 
small  boats  used  for  transporting  building  material  to  the '^  annexed 
district."  Kingsbridge,  1^  miles  from  the  Hudson  Eiver,  is  the  head 
of  navigation  in  the  Spuyten  Duyvil  Creek,  but  only  at  high  water  for 
vessels  drawing  8  feet. 

The  range  of  the  tides  in  Harlem  Eiver  varies  from  5.5  feet  at  Third 
Avenue  Bridge  to  G  feet  at  the  mouth  of  Dyckm'an  Creek,  and  in  the 
Spuyten  Duyvil  Creek  is  3.8  feet. 

As  the  difference  in  the  height  and  times  of  tides  between  the  East 
and  Hudson  rivers,  after  connection  has  been  made  between  the  Har- 
lem and  the  Hudson  rivers,  will  produce  the,  currents  upon  which 
reliance  is  placed  to  keep  the  channel  open,  it  is  desirable  that  the 
cross  section  of  the  channel  be  kept  as  uniform  as  possible  in  order  to 
avoid  the  unnecessary  resistances  to  the  flow  of  the  water,  which  will 
be  caused  by  any  contraction  of  the  waterway. 

With  this  view  the  contraction  of  the  proposed  cut  through  Dyck- 
man  Meadow  will  be  more  than  counterbalanced  by  the  natural  channel 
through  Spuyten  Duyvil  by  the  way  of  Kingsbridge,  which  is  left  open; 
and  the  contraction  caused  by  the  piers  and  embankments  of  the  High 
Bridge,  which  carries  the  Croton  Aqueduct  across  the  Harlem  Eiver, 
should  be  compensated  for  by  deepening  the  channels  between  the 
piers  and  nbutnients  of  that  bridge. 

Observations  of  the  tides  affecting  these  waters  show  that  there  is 
not  a  free  exchange  of  tides  between  Harlem  Eiver  and  Spuyten  Duy- 
vil Creek,  but  that  there  is  practically  a  divide  somewhere  near  Ford- 
ham  Bridj;e  between  the  tides  tlowing  from  the  East  Eiver  into  the 
Harlem  Eiver  and  from  the  Hudson  Eiver  into  Si)uyten  Duyvil  Creek. 
Comparing  the  tides  of  the  Harlem  Eiver  at  Fordham  Bridge  with 
those  of  the  Hudson  Eiver  at  the  mouth  of  the  8puyteu  Duyvil  Creek, 
it  is  found — 

(1)  That  the  level  of  mean  high  water  in  the  Hudson  is  nearly  1  foot 
(.901  foot)  h)wer  than  it  is  in  the  Harlem. 

(2)  That  the  mean  rise  and  fall  of  the  tide  in  the  Hudson  is  2.12  feet 
less  than  it  is  in  the  Harlem. 

{'^)  That  the  mean  duration  of  the  rise  of  tides  in  the  Huds(m  is 
thirty-six  minutes  sliorter  and  the  mean  duration  of  the  fall  twenty-six 
minutes  lon«>er  than  in  the  Harlem. 

(4)  The  mean  level  of  the  Hudson  at  the  mouth  of  the  Spuyten  Duy- 
vil Crock  is  .2(^5  of  a  foot  lower  than  at  Fordham  Bridge. 

(5)  1 1  igh  water  occurs  one  hour  and  .thirty-four  minutes  earlier  in  the 
Dud  son  than  in  tlie  Harlem. 

From  these  facts  it  follows  that  while  on  the  opening  of  the  new 
channel  through  Dyckman  JVIeadow  there  will  be  a  free  flow  east  or 
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west,  dependent  upon  the  stage  of  the  tides,  the  preponderance  will  be 
westward,  and  that  the  raouth  of  the  imi)roved  channel  will  then  be  at 
the  junction  with  the  Hudson  Eiver. 

The  project  for  the  improvement  was  adopted  in  1879.    The  proposed 
lines  of  improvement,  as  laid  down  by  the  engineer  in  charge  in  his 
annual  report  for  1882,  are  as  follows: 

(1)  Below  the  Harlem  or  Third  Avenue  Bridge  the  outer  pier  and 
bulkhead  lines  as  laid  down  by  the  park  department  are  adopted. 

(2)  Above  the  Third  Avenue  Bridge  to  the  entrance  of  Dyckman 
Creek  into  the  Harlem  Eiver  the  exterior  pier  and  bulkhead  lines  are 
laid  down  400  feet  apart. 

(3)  The  line  following  Dyckman  Creek  through  Dyckman  Meadow 
will  pass  for  a  part  of  the  way  through  solid  rock,  and  it  is  here  that 
the  principal  cost  of  the  undertaking  must  be  encountered.  This  part 
is  to  be  made  350  feet  wide.  It  would  have  been  preferable  to  have 
established  it  at  400  feet,  but  the  additional  amount  of  rock  excavation 
was  the  obstacle. 

(4)  The  remainder  of  the  line  to  the  Hudson  River  will  follow,  as 
nearly  as  possible,  the  course  of  the  Spuyten  Duyvil,  and  the  width  will 
be  400  feet. 

(5)  The  channel  depth  in  the  Harlem  River  and  Spuyten  Duyvil 
Creek  will  be  15  feet  at  mean  low  water,  and  in  the  channel  along 
Dyckman  Creek  18  feet,  mean  low  water. 

The  cost  of  opening  a  navigable  waterway  from  the  Hudson  River, 
through  Dyckihan  Creek,  to  the  Harlem  River  at  East  Two  hundred 
and  eighteenth  street,  New  York  City,  was  estimated  in  1875  at 
$2,100,000,  and  for  dredging  the  Harlem  River  thence  to  Third  avenue 
at  $600,000  additional,  making  the  estimated  aggregate  cost  of  the 
improvement  $2,700,000. 

The  project  was  revised  in  1866  by  narrowing  the  channel  immedi- 
ately north  of  High  Bridge  to  376  feet  where  it  skirts  the  Ogden  estate 
on  the  east  bank.  This  change  of  width  was  approved  by  the  Secre- 
tary of  War  October  7, 1886.  (See  Annual  Report  of  the  Chief  of 
Engineers  for  1887,  Part  I,  p.  671.) 

The  legal  difflbulties  for  acquiring  the  right  of  way  along  the  line  of 
the  proposed  improvement  from  the  Harlem  River  to  the  Hudson  River, 
through  Dyckman  Meadow,  were  removed  in  May,  1887,  and  immedi- 
ately thereupon  the  appropriations  of  1878  and  1879,  aggregating 
$400,000,  became  available  and  the  project  for  their  expenditure  was 
begun  and  continued  under  appropriations  of  1888  and  1890. , 

The  work  contemplated  under  the  existing  appropriations  provides 
for  the  excavation  of  all  the  material  contained  between  the  dams;  and 
dredging  a  channel  from  the  east  dam  through  the  Harlem  River  to 
Fordham  Dock,  and  from  the  west  dam  to  Spuyten  Duyvil  Creek.  It 
is  Expected  that  when  this  work  is  executed  there  will  be  a  narrow 
channel  between  the  Hudson  and  the  East  rivers,  navigable  at  mean 
low  water  by  vessels  drawing  8  feet. 

By  act  of  Coirgress  approved  March  3,  1881,  a  survey  was  made  of 
the  Harlem  or  Bronx  KiUs,  north  of  Randall  Island,  and  a  report  was 
submitted  upon  the  practicability  of  opening  a  channel  300  feet  wide 
and  16  feet  deep,  mean  low  water,  between  the  East  River  and  the  Har- 
lem River,  by  this  route,  at  an  estimated  cost  of  $2,000,000.  The  re- 
port will  be  fotttod  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1882,  Pwt  I,  p.  666.  The  project  was  never  approved  by  Congress  and 
no  appropriation  has  ever  been  made  for  its  execution. 
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Harbor  lines  for  tlie  preservation  and  protection  of  the  navigable 
■vFatersolthe  Hurlem  River  and Spnyteii  Duyvil Creek weteestalilished 
by  tiie  Secretary  of  War  October  Ifi,  1890,  under  authority  of  the  river 
and  Jiarbor  act  of  August  11, 1888. 

BRIDGES  ACROSS  THE  HiRLBM  RIVEK. 

The  following  table  showa  the  location  and  characteristics   of  the 
several  existing  bridges  across  the  Hurlein  Uiver: 

Hania  v<3  lacallm  of  bridg« 

Wldtb  In 

HciKhtof 

hieh 

ReniarkB. 

reet. 
» 

2A.5 

Doobledraw,  railroad  bridge.  Iron. 
Double  draw,  mad  bridge.  Iron. 

(Double  dnw.  rallnad  bridge,   itnn;  eaat  apu 

{     rloBi-d  bv  raw  of  pillog. 

VtoElo  .Iran,  wooden  [re,ile.  Iron  draw  apan. 

Double  draw,  road  bridge,  iion. 

dred.naflflr-flflhatreel.          ^ 
Doable  dmw,  railroad  bridjs,  iron. 

No  dniw;  alone  arebi  <Hd(h  bolwren  i>)««,  \* 
hrl;  eleB'  waterwaj.  ii  feat;  eioWD  of  arei. 
100  l«t  ab^B  meui  fiigh  "««■ 

wi.y'"M  iSltr^rom'""  a«h.  1M.7  ™t^^ 

Ko'ilmw ;  two  spaDs,  SS  and  2i  feut  wide. 
Nudrnwj  two  spanii,  IB  nod  2.1  r»<t  wid*. 
»o  druwl  two  a^n.;  ^  ,od  »1  feet  wide. 
Single  draw,  WiMden  troaUe,  Irun  draw  epau. 

Vmitth  aieniu: 

Fourth  av  enop  ( tomnomry  1 . . . 

Uaconib  Dam,  Ose  bundred 
and  fiflj  siilb  street  item- 
New  Yorii  and  KortbBTn 
lUilway  Bridge  at  Bighth 

Wuhlngt«D  Bridge,  at  Odb 

BjnglB 
«p»D. 

e.> 

Bndion    giver   Rallro-d 

" 

The  following  resolntion,  governing  the  closing  of  the  bridges  across 
the  Harlem  Biver  at  Madison  and  Third  avenues  when  the  land  trans- 
portation over  the  bridges  between  the  two  shores  is  greatest,  was 
ado]>ted  by  the  department  of  public  parks,  New  York  City,  November 
30,1892: 

Begolveil,  That  from  and  after  the  20tb  day  of  Deaenber.  1892,  the  dtawa  of  the 
bridges  auroas  tbe  Harlem  Kiver  at  Madison  and  Third  avenues  Bball  not  be  opeued 
or  operated  between  the  boiire  of  6  and  10  o'clock  in  the  forenoon  and  batneen  4  and 
7  o'clock  in  the  afternoon,  except  when  othiTwise  ordered.  This  regnlution  shatl 
not  apply  to  the  boats  of  the  fire  depart  meat  norto  the  regular  trajisportation  boats 
of  the  New  York  and  Sorthem  Bailwa;  Compan)'.  * 


1.  Bridges  at  Third  and  Fourth  avenues,  ifew  TorJc  Oity. — The  city 
of  New  York,  owning  or  controlling  the  bridge  at  Third  avenue,  and 
the  Hew  York  Central  and  Hudson  Eiver  Bailroad  Company,  owuing 
or  controlling  the  bridge  at  Fourth  avenue,  were  notified  by  the  Secre- 
tary of  War  July  2,  1890,  to  modify  these  bridges  in  accordance  with 
the  recommendations  of  the  Board  of  Engineers  convened  May  7, 1880, 
to  consider,  as  stated  in  the  Annual  Report  for  1890,  the  matt«r  tit 
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bridges  across  the  Harlem  Eiver  at  Third  and  Fourth  aveuues,  New 
York  City.  These  notices  required  that  the  modifications  called  for 
should  be  completed  by  January  1,  1892. 

The  legislature  of  the  State  of  New  York,  by  act  approved  April  5, 
1892,  authorized  and  required  an  increased  elevation  of  the  Fourth 
Avenue  Bridge,  and  provided  for  all  changes  in  any  avenues,  streets, 
and  railroads  that  may  be  necessary  by  reason  of  such  increased  eleva- 
tion. A  commission  to  carry  out  tlie  provisions  of  this  act  was  ap- 
pointed by  the  mayor  of  New  York  City  April  25, 1892.  This  act  will 
enable  the  railroad  company  to  reconstruct  this  bridge  in  conformity 
v^itk  the  requirements  of  the  notice  of  the  Secretary  of  War,  which,  in 
the  absence  of  the  necessary  legislative  action,  the  company  has  not 
heretofore  been  able  to  carry  out.  Plans  for  the  new  bridge  received 
the  approval  of  the  Secretary  of  War  August  5,  1892. 

In  order  that  traffic  across  the  river  may  not  be  suspended  whileu 
the  permanent  bridge  is  in  process  of  construction,  the  railroad  com- 
pany applied  to  the  Secretary  of  War  for  authority  to  build  a  tempo- 
rary bridge,  provided  with  a  60-foot  draw  and  situated  160  feet  to  the 
northward  of  the  old  bridge.  This  application  was  granted  May  27, 
1892.  The  railroad  company  began  the  work  of  modification  in  Sep- 
tember, 1892,  and  is  pushing  it  with  satisfactory  progress. 

An  act  to  provide  for  the  reconstruction  of  the  Third  Avenue  Bridge 
was  approved  by  the  governor  of  the  State  of  New  York  May  2,  1892, 
and  plans  for  the  construct/on  of  the  new  bridge,  prepared  by  the  de- 
partment of  public  works  of  New  York  City,  received  the  approval  of 
the  Secretary  of  War  March  24, 1893. 

The  work  of  modification  has  not  yet  begun,  but  it  is  exi)ected  that 
the  construction  of  the  bridge  will  begin  at  an  early  day. 

^.  Bridge  at  Broadway  Crossing. — An  act  of  the  legislature  of  the 
State  of  New  York  to  provide  for  the  construction  of  a  bridge  across 
the  Harlem  Ship  Canal,  locally  so  called,  on  the  line  of  Kingsbridge 
road,  or  Broadway  extended,  was  approved  by  the  governor  April  6, 

1892.  Plans  for  the  construction  of  this  bridge,  conforming  to  the  gen- 
eral provisions  of  the  State  act  of  1879  as  to  height  of  lower  chord  and 
length  of  spans,  prepared  by  the  department  of  public  works  of  New 
York  City,  received  the  approval  of  the  Secretary  of  War  February  11, 

1893.  The  work  has  been  let  to  contract,  and  work  on  the  construction 
of  the  bridge  has  been  begun. 

3.  Morcomb  Dam  Bridge. — The  State  act  of  April  29,  1890,  authoriz- 
ing the  department  of  public  parks  of  New  York  City  to  reconstruct 
the  Macomb  Dam  Bridge  at  Seventh  avenue  was  amended  by  a  bill 
which  became  a  law  without  the  signature  of  the  governor  January  31, 
1892.  The  amendment  provides  that  the  awards  for  property  taken 
shall  not  be  paid  out  of  th^  $1,250,000  appropriated  for  the  bridge. 
This  bridge  is  now.in  process  of  construction  under  plans  approved  by 
the  Secretary  of  War  September  7, 1891. 

The  masonry  of  the  north  and  south  rest  piers  and  of  the  south  abut- 
ment 18  completed ;  the  crib  fender  work  and  caisson  for  the  pivot  pier 
are  in  place,  and  work  on  the  masonry  within  the  caisson  is  in  progress; 
and  the  foundations  of  the  first  and  second  piers  of  the  approach  on 
the  north  side  are  under  construction. 

Application  was  made  by  the  city  of  New  York,  June  14, 1892,  for 
authority  to  build  a  temporary  bridge  220  feet  to  the  northward  of  the 
old  bridge,  to  be  used  by  the  public  during  the  construction  of  the 
new  bridge.  "This  application  received  the  approval  of  the  Secretary 
of  War  July  6, 1892,  and  the  bridge  was  completed  August  26, 1892. 
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4.  Bridge  at  mouth  of  Spuyten  Duyvil  Creek: — As  stated  in  the  last 
Annual  Report,  Mr.  Alexander  J.  Howell,  on  March  4,  1891,  made  com- 
plaint to  the  Secretary  of  War  that  the  railroad  bridge  across  the 
Spuyten  Duyvil  Creek  at  its  mouth  was  an  obstruction  to  navigation 
by  reason  of ''  insufiBcient  width  of  draw,"  under  the  river  and  harbor  act 
of  September  19, 1890. 

The  matter  was  referred  to  the  local  officer^  and  public  heariDgs  were 
given  April  1  and  15, 1891,  to  the  parties  in  interest. 

The  complaint  was  satisfied  by  the  New  York  Central  and  Hudson 
River  Eailroad  Company  agreeing,  as  a  temporary  measure  only,  to 
widen  the  draw  opening  to  50  feet  and  to  erect  a  steam  motor  y^th 
which  to  maneuver  the  drawbridge.  This  agreement  was  approved 
by  the  Secretary  of  War  June  9, 1891,  with  the  proviso  that  the  modi- 
fications agreed  upon  should  be  regarded  as  a  temporary  measure  to 
meet  the  necessities  of  the  navigation  of  the  stream  as  they  now  exist, 
and  the  date  fixed  for  completion  of  the  alterations  was  December  1, 
1891. 

Owing  to  various  delays  in  the  preparation  of  the  plans  and  in  letting 
the  work,  and  further  delays  on  the  part  of  the  contractor,  the  work  of 
erecting  the  new  draw  was  not  begun  until  April,  1892.  The  work  was 
completed  September  26, 1892. 

WORK  DONE  DURING  THE  FISCAL.  YEAR  ENDING  JUNE  30,  1893. 

At  the  beginning  of  the  year  two  contracts  were  in  force  with  John 
Satterlee,  one  with  Lee  McCallum,  and  one  with  P.  Sanford  Ross. 

The  first  of  Mr.  Satterlee's  contracts,  dated  August  12,  1889,  calls  for 
the  removal  of  71,000  cubic  yards  of  earth  and  19,000  cubic  yards  of 
rock  from  the  cut  through  Dyckman  Meadow,  for  building  an  earthen 
and  timber  dam  to  shut  out  the  water  of  the  Harlem  River  from  the 
site  of  the  work  to  be  done  under  this  contract,  and  for  the  construction 
of  timber  revetments  to  protect  the  sides  of  the  section  of  canal  prism 
to  be  excavated;  and  the  second,  dated  March  9,  1891,  for  excavating 
and  removing  about  37,000  cubi(5  yards  of  rock  and  7,000  cubic  yards 
of  earth  from  the  section  of  canal  prism  lying  between  the  former  con- 
tract and  the  section  of  canal  already  completed  under  an  earlier 
contract. 

The  contract  witli  Lee  IMcCallum,  dated  December  29,  1890,  and 
supplementary  articles  of  agreement  dated  June  23,  1892,  call  for 
dredging  380,000  cubic  yards,  more  or  less,  of  mud  and  earth  from  the 
slioal  reach  in  the  Harlem  Kiver  between  the  easterly  limit  of  the  cut 
through  Dyckman  Meadow  and  Fordhain  Footbridge,  and  from  other 
shoal  and  contracted  portions  of  the  channel  farther  east,  within  the 
limit  of  tlie  approved  project. 

The  contract  with  P.  Sanford  Ross,  dated  January  19, 1891,  and  vsup- 
plementary  articles  of  agreement  dated  June  22, 1892,  call  for  dredging 
about  277,000  cubic  yards  of  nnid  and  earth  from  Spuyten  Duyvil 
(3reek  and  intervening  meadows,  between  the  westerly  limit  of  the  cut 
through  Dyckman  Meadow  and  the  lift-bridge  at  the  mouth  of  the 
creek,  in  accordani^e  with  tlie  approved  project. 

Under  authcuity  granted  by  the  Chief  of  Engineers,  April  19,  1892, 
an  open-market  agreement  was  also  in  force  with  B.  F.  Deniston  for 
the  construction  of  a])()ut  800  cubic  yards  of  stone  revetment  wall  for 
the  protection  of  side  slopes  in  the  easterly  end  of  the  cut  through 
Dyckman  Meadow,  the  wall  to  be  built  of  stone  taken  from  the  exca- 
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vatioii,  and  to  he  laid,  partly  dry  and  partly  in  cement  mortar,  as  cir- 
cumstances mi^ht  require,  at  $2.50  per  cubic  yard  for  dry  stone  wall, 
and  $6  per  cubic  yard  for  wall  lai/l  in  mortar. 

The  two  contra<jts  with  Mr.  Satterlee,  dated  August  12,  1889,  and 
March  9, 1891,  resi)ectively,  expired  December  1, 1892,  and,  on  the  appli- 
cation of  the  attorney  of  the  contractor,  both  contracts  were  extended 
by  the  direction  of  the  Chief  of  Engineers  to  June  1, 1893. 

Operations  were  continued  under  the  contracts  up  to  April  20, 1893. 
At  about  1 :30  o'clock  on  the  morning  of  April  21,  during  a  severe'north- 
east  rainstorm,  a  breach  was  elfectecl  in  both  dams  inclosing  the  work, 
by  the  waters  of  the  Harlem  River  and  Spuyten  Duyvil  Creek,  which 
had  risen  to  a  greater  height  than  ever  before  observed  since  the  begin- 
ning of  the  work,  cutting  across  the  top  of  the  dalns,  washing  out  the 
material  of  which  they  were  composed,  and  subsequently  flowing  from 
river  to  river  through  the  breaches  made  in  the  dams.  At  the  time  of 
the  accident  the  rock  excavation  between  thedams  wascompleted,  with 
the  exception  of  about  6,000  cubic  yards  of  rock,  covering  an  area  of 
about  80  feet  by  100  feet,  in  the  northeast  corner  of  the  cut. 

Under  the  terms  of  the  contract  the  contractor  is  required  to  maintain 
and  repair  the  dams  during  the  continuance  of  his  work ;  no  effort,  how- 
ever, was  made  by  him,  either  to  restore  the  dams  after  the  accident,  or 
to  remove  the  remaining  rock  by  other  means,  up  to  June  1, 1893,  when 
both  contracts  expired. 

As  a  channel  width  of  over  200  feet  had  already  been  secured  in  the 
rock  excavation,  and  the  small  amount  of  rock  remaining  could  be 
removed  more  economically  by  drilling  and  blasting  in  the  w>ter  than 
by  restoring  the  dams  and  agiun  pumping  the  water  from  the  excava- 
tion, it  was  decided' to  remove  the  dams  entirely;  to  make  connection 
between  the  east  and  west  ends  of  the  rock  cut  and  the  9-foot  channel 
already  dredged  in  the  Harlem  River  and  Spuyten  Duyvil  Creek  to 
within  a  short  distance  of  the  dams;  and  to  undertake  the  removal  of 
the  ledge  rock  by  drilling  and  blasting  in  the  water,  and  subsequent 
removal  of  the  fragments  by  dredging.  Speciflcations  were  accordingly 
prepared  for  continuing  the  work  under  the  changed  conditions,  and 
submitted  to  the  Chief  of  Engineers  for  approval  May  17. 

Legal  considerations  affecting  the  obligations  of  the  late  contractor 
to  the  United  States  on  failure  to  complete  his  contracts,  have  delayed 
the  decision  of  the  War  Department  in  relation  to  continuing  the  work 
for  the  expenditure  of  available  balances,  amounting  at  the  close  of 
the  year  to  $167,726.90. 

As  the  disaster  previously  referred  to  broke  land  communication  be- 
tween Manhattan  Island  and  Kingsbridge,  the  city  of  New  York  made 
application,  on  June  14, 1893,  to  the  Secretary  of  War,  for  autliority  to 
build  a  temporary  bridge  across  the  improved  channel  at  the  j)oint  of 
crossing  of  the  old  Kingsbridge  lioad,  to  be  used  as  a  highway  until 
the  permanent  iron  bridge  already  authorized  by  the  Secretary  of  War 
could  be  built.  No  action  has  yet  been  taken  by  the  War  Department 
on  this  application. 

The  contract  with  Lee  McCallum  was  continued  to  October  10, 1892, 
at  which  date  all  the  material  called  for  had  been  removed,  and  the  con- 
tract was  closed. 

The  contract  with  P.  Sanford  Ross  expired  on  December  31, 1892,  and 
on  the  application  of  the  contractor  was  extended  by  authority  of  the 
Chief  of  Engineers  to  April  30, 1893.  The  work  under  the  contract  was 
finally  completed  on  April  26, 1893,  when  the  contract  was  closed. 
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Under  the  fore^i^oing  contracts  and  agreements  the  following  work 
was  done  during  the  fiscal  year: 

Bock  and  earth  excavated  h€iween  dam$. 


Under  contract  dated  Aug.  12, 1889: 

Rook  excavation 

Earth  excavation 

Earth  dredging 

Total 

Under  contract  dated  Mar.  0, 1891 : 

Kock  excavation 

Earth  excavation 

Total ;... 


Contract 
quantity. 


OuMff 

yardi. 
19,000 
39,000 
83,000 


90,000 


87,000 
7,000 


44,000 


Removed 
during 
flaeal 


yards. 
18,316 
920 


14,242 


11,983 
41 


U,974 


Benoved 

pricnr  to 

Jane  80, 

1888. 


Oubia 
yards. 
7,773 
63.029 
11,001 


71,803 


Total 
removed 

nnder 
oontraet. 


CvbU 

yards. 
21.089 
53.966 
11,001 


88.045 


23,934 

7, 


81,878 


35.887 
7.979 


43,848 


Dredging, 

- 

Location. 

Contract 
quantity. 

Removed 

during  flaeal 

year. 

Removed 

prior  to  June 

80,1892. 

Total  re- 
moved under 
eon  tract. 

Contract  -with  Lee  McCalliim : 

Hflrlarii  River  ............»>•••■«••>>••.. 

Oubie  yards. 
.    880,000 

277,000 

Cfubie  yards. 

i&,oe« 

194,580 

Oubie  yards. 
190,519 

68,430 

Oubisyards. 
880,215 

Contract  with  P.  Sanford  Rosa: 

finnirtAn  DnTvil Oreek ................... 

S77,008 

Stone  revetment  wall. — ^TJnder  the  open-market  agreement  approved 
April  19, 1892,  404  cubic  yards  of  dry  stone  wall  and  406  cubic  yards 
of  wall  laid  in  mortar  were  built  during  the  year,  making  a  total  of 
2,110  cubic  yards  of  dry  wall  and  2,630  cubic  ywrds  of  wall  laid  in  mor- 
tar built  to  date.  Tbe  wail  built  is  in. five  detached  sections,  two  of 
which  are  located  in  the  west  end  of  the  cut,  two  in  the  east  end,  and 
one  near  the  middle  on  the  north  side.  They  have  a  combined  length 
of  T.'^O  feet,  and  vary  from  27  to  30  feet  in  height. 

As  the  result  of  the  year's  work  the  excavation  of  the  section  of 
canal  prism  lying:  between  the  two  dams  was  carried  down  to  giade 
over  an  area  of  30,450  square  feet,  completing  the  cut  between  the 
dams  with  the  exception  of  a  ledge  of  rock,  covering  an  area  of  abont 
8,000  square  feet  in  the  northeast  corner  of  the  cut,  which  will  be  re- 
moved by  drilling  and  blasting  without  restoring  the  dams.  All  the 
revetment  wall  necessary  to  protect  the  side  slopes  of  the  canal  cham- 
ber and  i>revent  the  loose  rock  and  earth  arising  from  degradation  of 
the  banks  from  falling  into  the  cut  after  the  canal  had  been  opened  to 
navigation  has  been  completed,  with  the  exception  of  a  section  about 
40  feet  in  length  on  the  north  side  near  the  eastern  end,  which  will  also 
be  built  without  excluding  tlie  water  from  its  site. 

In  the  Harlem  River  the  dredged  channel,  which  at  the  beginning  of 
the  year  had  been  excavated  from  a  point  about  200  feet  east  of  the 
east  dam  to  within  900  feet  of  Fordliam  footbridge,  with  a  depth  of  9 
feet  at  mean  low  water  and  width  of  about  150  feet,  was  widened  and 
ex-tended  southerly  about  2,500  feet  to  a  connection  with  the  natnral 
channel  at  a  point  600  yards  north  of  Morris  Dock,  thus  providing  a 
navigable  (channel  9  feet  deej)  at  mean  low  water  and  IGO  feet  wide 
from  the  latter  i)oint  to  within  200  feet  of  the  east  dam. 

A  number  of  large  bowlders,  aggregating  200  tons  in  weight,  were 
also  removed  with  the  aid  of  the  U.  IS.  drill  scow  Hudson  from  the  chan- 
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nel  at  High  Bridge  and  from  the  crossover  directly  soutli  of  Morris 
Dock,  increasing  the  navigable  depth  from  7^  feet  at  mean  low  water 
to  10  feet  at  the  former  point  and  from  G  J  feet  to  8  feet  at  the  latter. 

In  Spuyten  Day  vil  Creek,  where  at  the  beginning  of  the  year  a  chan- 
nel about  65  feet  wide  and  8  feet  deep  at  mean  low  water  existed,  the 
channel  was  widened  and  straightened  by  dredging  through  the  point 
of  meadow  known  as  Bell  Pumpkin,  and  also  through  the  point  of 
meadow  lying  between  the  Government  dock  and  the  west  dam,  so 
that  at  the  close  of  the  year  a  channel  140  to  150  feet  wide  and  9  feet 
dee])  at  mean  low  water  was  available  from  the  lift  bridge  at  the  mouth 
of  the  creek  to  within  140  feet  of  the  west  dam. 

A  survey  of  the  river  was  made  during  the  year  to  determine  the 
best  manner  of  applying  the  appropriation  made  by  the  river  and  har- 
bor act  of  July  13,  1892.  All  the  necessary  data  furnished  by  the  sur- 
vey had  been  properly  studied,  but  before  a  project  could  be  prepared 
to  be  submitted  for  the  approval  of  the  Chief  of  Engineers  the  coiOter- 
dams  inclosing  the  working  pits  of  the  contractors  were  breached,  as 
hereinbefore  stated,  during  a  severe  storm  on  the  night  of  April  21, 
1893,  which  caused  the  suspension  of  all  work.  The  contracts  expired 
June  l,1893yjt)ut  the  work  contemplated  by  them  had  not  been  entirely 
completed. 

'  The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
inclusive  of  outstanding  liabilities,  was  $197,411.39. 

This  improvement  can  not  be  well  or  economically  conducted  except 
under  large  appropriations.  The  amount  that  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30,  1895,  is  $500,000. 

A  fiill  statement  of  the  commerce  likely  to  be  benefited  by  the 
improvement  is  subjoined. 

Mr.  A.  Doerflinger,  assistant  engineer,  has  been  in  local  charge  of 
this  improvement  during  the  year.  He  has  remained  constantly  upon 
the  work  and  has  discharged  his  duties  with  his  accustomed  fidelity 
and  efficiency. 

Harlem  River  is  in  the  collection  district  of  New  York.    The  nearest  light-hoose 
ifl  on  BlaokweUs  Island. 

AMOUNTS  APPROPRIATED. 

Allotment  Jnne  23,  1874,  from   appropriations  for  East  and  Harlem 

rivers $11,000.00 

Act  March  3, 1875 10,000.00 

Act  Jnne  18, 1878 300,000.00 

Act  M«»rch  3, 1879 -100,000.00 

Act  Angust  11, 1888 70,000.00 

Act  September  19,  1890 250,000.00 

Act  Jnly  13, 1892 175,000.00 

916,000r00 
Amount  expended  to  Jnne  30, 1893,  inclasive  of  outstanding  liabilities . .    748, 274. 10 

Money  state^nent 

* 

Jnly  1, 1892,  balance  unexpended $190,137.29 

Amount  appropriated  by  act  approved  July  13, 1892 175, 000. 00 

365, 137. 29 
June  30, 1803,  amount  expended  during  fiscal  year 186, 313. 21 

July  1, 1893,  balance  unexpended 178,824.08 

July  1, 1898,  outstanding  liabilities 11,098.18 

July  1,  M9^  ftaUmoo  araihible 167,725.90 
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i  Amount  (estimated)  lequired  for  completion  of  existing  project «1, 80^  000. 00  __ 
Amount  tlwt  «an  be  proftUlilr  expended  itt  flscal  year  ending  Jnne 
80, 1885 600,000.00 
Sabniitted  in  oompllanoe  with  reqnlrementa  of  sections  2  of  nver  and 
barbor  Mts  «f  1866  and  ISer  and  of  sitndi?  cWil  aot  Of  Htfieh  3, 189S. 


LiitKIlid' 


As  there  is  no  unvignlile  c 
Duyvil  Creek,  tlie  present  Di     „  .  , 

tlint  part  of  tlie  stream  Iratween  ita  Jniictiun  witli  the  East  River  a,ud  Satletlea's 
Dock  at  foot  of  Two  hundred  and  twentieth  etreet,  a  distance  of  about  8  miles. 

Spnyten  Doyvil  Creek  in  navigable  from  its  jimction  with  the  Hndson  Eiver  to 
KinMltritlge,  ii  distuuct  of  1|  miles. 

The  actual  couimdrt'is  uf  tlie  Harlem  River  tkudSpuyten  Dnyvil  Creek  for  tbe fiai^al 
year  euding  June  M,  1S90,  and  June  30, 1893,  wae  ae  follows: 


IlMM. 

18W. 

isn. 

l,a7fl,3M 
*O0,»87 

ua'.ms 

508,385 

T<ml. 

'■ZS 
II 

Paliu. 

kt^tZ 

3.StKl.tM 

5.  BIO.  370 

The  total  tonnage  for  the  year  1893  abowa  nu  increaae  over  tbut  of  1890  of  2,519,910 
tons,  or  abuiiC  TS  per  onut,  during  the  tliree  yeara.  Tbia  iiicrcitiie  la  largely  due  U> 
the  increoAH  in  the  auiuunt  of  freight  handled  at  the  docks  of  the  New  York,  New 
Haven,  and  Hartfurd  Kailroad  Company,  directly  below  Soi^uiid  Avenue  Bridge, 
where  alone  3,243,850  toua  were  received  and  shipped  on  ci>lllparocl  to  1,407,882  tons 
received  and  shipped  in  1890.  At  the  docka  of  ttiu  New  Yiirk  mid  North  em  Railway 
Company,  near  High  Bridge,  166,0<)6  tons  were  received  and  shipped.  Of  the  bal- 
ance ot  the  tonnage,  2,475,^5  tons  were  distributed  among  the  various  douks  on  the 
Harlem  Kiver  between  it*  junction  with  the  East  Rivet  and  .Sattnrlee's  IJuck  at  Two 
hundred  and  tnentietli  street,  and  25,185  toua  at  variuiis  points  on  Ijpuyten  UnyvU 

As  near  as  can  be  determined  the  traffic  on  the  river  was  carried  by  the  following 

Canal  boats,  barges,  and  railroad-car  floats 2(^361 

Sailing  veaaels,  schooners,  lighters,  etc 4,476 

Steamers  and  tugs,  exclusive  of  naphtha  launohee 15,341 

Total 40,078 

A  large  proportion  of  the  freight  handled  at  the  raUroad  docks  is  carried  in  and 
out  of  the  Harlem  on  railroad- car  floats  and  transfer  boats  connecting  the  railroads  of 
New  Jersey  and  Pennsylvania,  terminating  atWeehawken,  Hoboken,  and  Jersey  City, 
with  those  of  New  England,  while  the  general  commerce  of  the  river  is  carried  on 
mainly  in  barges  and  canal  boats  in  tow  of  steam  tngs,  and  in  schoonora  and  the 
•mailer  class  of  sailing  vessels. 


E  6. 

IMPROVEMENT  OP  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  East  Hiver  is  the  name  giveu  to  the  narrow  tidal  strait  which 
connects  Xew  York  Harbor  with  Long  Island  Sonad.  It  forms  an 
entrance  to  the  harbor  of  N'ew  York  secondary  in  importance  only  to 


APPENDIX   E — REPORT   OF   LIEUT.  COL.  GILLESPIE.        1035 

the  main  entrance  by  way  of  Sandy  Hook  and  the  ^t^arrows,  since  the 
heavy  coasting  trade  carried  on  by  New  York  and  the  New  England 
States  and  the  British  American  provinces  passes  almost  exclusively 
through  it. 

The  population  now  gathered  around  the  waters  of  New  York  Har- 
bor numbers  nearly  3,000,000,  and  should  the  present  rate  of  increase, 
as  shown  by  the  census  returns,  be  maintained  for  half  a  century 
longer,  the  population  would  then  be  about  8,000,000. 

New  York  City  can  gfow  only  inone  direction,  and  that  is  into  West- 
chester County  on  the  north,  since  on  all  other  sides  it  is  surrounded 
by  water,  and  the  development  of  the  water  fronts  along  the  Hudson 
and  East  Rivers  must,  theretbre,  be  certain  and  rapid.  With  the 
development  the  importance  of  the  East  River  entrance  to  New  York 
Harbor  will  increase  enormously;  and  it  seems  not  unreasonable  to 
predict  that  within  the  next  fifty  years  every  foot  of  shore  line  on  both 
sides  of  the  Bast  River  within  15  miles  of  Harlem  River  and  Hell 
Gate  will  be  occupied  with,  wharves  filled  with  shipping  engaged  not 
only  in  the  coasting  and  transatlantic  tra<le  but  in  the  commerce  of 
the  world. 

The  Bast  River  is  crooked  and  narrow  in  places  and  much  obstructed 
by  rocks  and  affected  by  violent  currents. 

The  worst  of  these  obstructions  was  originally  that  known  as  Hell 
Gate,  lying  at  the  mouth  of  the  Harlem  River,  between  Blackwells 
and  Ward  islands,  about  opposite  Ninety-sixth  street,  New  York. 
Here  the  river  turns  at  right  angles  around  Hallets  Point,  divides  into 
several  channels,  and  runs  with  a  velocity,  varying  at  difterent  stages 
of  the  tide,  from  3  to  10  miles  an  hour,  over  or  around  Hallets  Point, 
Negro  Point,  Ways  Reef,  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel 
Tap,  Holmes  Rock,  Hog  Back,  Flood  Rock,  Hen  and  Chickens,  Grid- 
iron, the  Negro  Heads,  Mill  Rocks,  Rhinelander  Reef,  and  Bread  and 
Cheese. 

On  account  of  the  violence  and  irregularities  of  the  currents  and  the 
crowded  condition  of  this  passage  wrecks  at  Hell  Gate  were  numerous 
prior  to  1867.  At  that  time  some  of  these  rocks  projected  above  the 
water  level,  while  the  least  depth  over  others  at  mean  low  water  varied 
from  nothing  to  20  feet.  In  obedience  to  the  provisions  of  the  act 
approved  June  23, 1866,  an  examination  was  made  of  Hell  Gate  by  the 
local  engineer,  with  the  view  of  its  improvement  for  purposes  of  navi- 
gation, and  three  separate  projects  were  submitted  January  21, 1867, 
for  the  improvement,  afibrding  channels  of  26  and  24  feet  m  depth  at 
mean  low  water.  The  project  which  was  adopted  in  1867  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1868,  p.  741)  provided  for  the 
removal  of  the  rocks  and  reefs  that  lie  directly  in  the  channel  to  a 
depth  of  26  feet  at  mean  low  water,  and  for  the  building  of  sea  walls 
and  dikes  upon  others  that  lie  near  the  edge  of  the  channel,  in  order 
to  guide  the  currents  in  such  a  way  that  vessels  might  pass  the  reefs 
in  safety.  The  cost  of  the  project  was  estimated  at  $8,692,645.16. 
The  removal  of  Hallets  Point  was  begun  in  1869  and  the  final  blast 
occurred  September  24, 1876.  A  new  estimate  was  made  January  3, 
1870,  ^' based  upon  the  process  of  tunneling  the  larger  reefs,  as  Hallets 
Point  and  tiie  Middle  Reef,  and  removing  the  smaller  reefs  by  drilling 
from  the  surface  of  the  water,''  and  the  cost  was  placed  at  $4,689,820. 

The  estimate  was  again  revised  in  1874  to  include  the  removal  of  « 
Diamond  and  Goenties  reef^  (see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1874,  Part  II  p.  164),  and  the  total  cost  fixed  at  $5,1^^A'^^- 
It  provides  for  the  re^^oral  at  Hell  Gate  to  a  depth  of  26  fe^^  mean  low 
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water,  of  the  reefs  at  IIallet«  Point,  Ways  Reef,  Sliell  Drake,  Pot  Rock, 
Frying  Pan,  Heel  Tap,  Negro  Point,  and  Flood  Rock,  including  the 
Gridiron,  Hen  and  Gliickens,  and  Negro  Heads,  and  the  construction 
of  a  dike  to  connect  the  Mill  Rocks  and  sea  walls  upon  Hog  Back  and 
Holmes  liock ;  and,  in  other  parts  of  the  East  River,  for  the  removal 
of  Diamond  Reef  and  North  Brothers  Island  Reef  to  a  depth  of  26 
feet,  Coenties  Reef  to  a  depth  of  25J  feet,  and  the  small  rocks  known 
as  Scaly  Rock,  Black  wells  Rock,  and  the  rock  off  Woolsey's  bath  house. 

The  work  of  mining  Flood  Rock  began  in  June,  1875. 

In  1880  the  debris  arising  from  the  excavation  of  the  galleries  in 
Flood  Rock  was  dei)osited  partly  in  a  dike  to  connect  Great  and  Little 
Mill  Rocks,  and  in  188U  a  protection  wall  was  built  by  the  city  authori- 
ties upon  tlie  reef  at  the  head  of  Blackwells  Island  known  as  Bread 
and  Gheese. 

The  great  blast  was  llred  October  10, 1885. 

The  project  was  enlarged  in  1884  to  include  the  removal  of  Pilgrim 
Rock,  off  Nineteenth  street,  to  24  feet,  mean  low  water,  and  again  in 
1889  to  include  the  removal  of  the  reef  oft  Diamond  Reef,  Ferry  Reef, 
oft*  Thirty-fourth  street,  and  Gharlotte  Rock,  northwest  of  entrance  to 
Newtown  Greek,  to  26  feet,  mean  low  water;  work  to  be  done  by  hired 
labor  with  the  drill  scow. 

A  steam-drill  scow  fitted  with  a  movable  iron  dome  working  within 
a  central  well  was  put  in  operation  in  the  winter  of  1870-71  for  the 
removal  of  subaqueous  reefs.  Its  results  have  been  most  satisfactory, 
as  by  its  use  rocks  swept  by  the  surface  currents  of  the  East  River  are 
easily  drilled  and  blasted. 

The  stone  broken  by  the  blasts  are  sometimes  removed  by  appliances 
attached  to  the  scow,  but  usually  by  use  of  the  Government  dredges 
em])loyed  at  Hell  Gate. 

At  the  close  of  the  fiscal  year  ending  June  30,  1892,  the  following 
parts  of  this  x)roject  had  been  executed:  Hallets  Point,  covering  3 
acres;  Ways  Reef,  Shell  Drake,  Diamond  Reef,  North  Brothers  Island 
Reef,  Goenties  Reef,  reef  off  Diamond  Reef,  and  Scaly  Rock  had  been 
removed  to  the  depth  contemplated  on  the  project;  Pilgrim  Rock  had 
been  reduced  to  a  least  depth  of  24  feet;  Heel  Tap  had  been  broken  to 
26  feet  and  dredged  to  20.5  feet,  and  the  least  depths  on  Paying  Pan 
and  Pot  Rock  were  18  feet  and  22.8  feet  at  mean  low  water,  n^spec- 
ively;  Flood  Rock  and  connectnig  reefs,  covering  9  acres,  had  been 
brok^Mi  to  .')()  feet  and  177,.'^7(*  tons  of  the  debris  had  been  removed; 
the  Negro  Heads  and  Hen  and  Ghickens  had  been  reduced  to  18  feet, 
mean  low  water,  and  a  new  18-loot  channel,  500  feet  wide,  openecl 
across  the  reef. 

Several  cuts  running  north  and  south  across  the  long  shofil  situated 
on  the  New  York  shore  between  Broome  street  and  Twenty-third  street, 
known  locally  as  **  Shell  Keef,"  had  been  made,  giving  in  the  parts  so 
improved  a  navigable  dei>t1i  of  18  feet  at  mean  low  water,  the  western 
face  of  the  first  cat  being  300  feet  approximately  from  the  pierhead  line 
of  the  New  York  shore.  The  high  points  on  the  southern  division  of 
Middle  Ground,  opiH>site  Sunken  ^leadow,  had  been  cut  down,  afford- 
ing 10  feet  at  mean  low  water  on  the  south  side  of  the  main  reef,  and 
the  rock  o])posite  Thirty-fourth  Stre(4  Ferry,  known  as  PeiTy  Reef,  had 
been  cut  down  to  22  feet  at  mciin  low  water. 

Hell  Gate,  as  has  been  said,  is  the  worst  obstruction  found  in  the 
East  River;  but  there  are  n)eks  and  reel's  m  other  ]>arts  of  this  crowded 
waterway  which  are  constant  sources  of  danger  to  passing  vessels 
which  have  often  been  complained  of  and  which  ought  to  be  removed. 

The  first  to  bo  mentioned  is  the  long  line  of  reefs  and  isolat^Ml  rocka 
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in  micl-stream,  extending  IJ  miles  downward  from  the  foot  of  Black- 
wells  Island,  wLich  have  always  been  troublesome  to  vessels  beating 
up  against  the  wind  or  crossing  from  one  channel  to  the  other,  as  the 
winds  and  tides  often  compel  them  to  do,  and  which,  with  the  continu- 
ally increasing  size  of  vessels  and  the  increasing  commerce  of  the  river, 
aie  becoming  still  more  dangerous.  The  Man-of- War  Eock,  marked  by 
a  spindle,  opi)osite  Thirty-eighth  street,  and  the  Thirty  fourth  street 
rock  (now  removed)  are  prominent  parts  of  this  reef. 

A  second  and  still  more  serious  obstiuction  to  the  navigation  of  the 
East  Eiver  that  is  constantly  complained  of  by  mariners  is  Middle 
Ground,  which  is  situated  in  mid-channel  IJ  miles  to  the  eastward  of 
Hell  Gate,  near  the  southern  entrance  to  Little  Hell  Gate,  between 
Sunken  Meadows  and  Lawrence  Point,  with  a  channel  on  either  side 
of  barely  350  feet  width.  A  project  for  loweiiug  this  reef  to  the  plane 
of  18  feet,  mean  low  water,  has  been  approved. 

The  suit  begun  by  private  parties  to  dispossess  the  United  States  of 
its  occupancy  of  the  dike  built  by  it  between  Great  and  Little  Mill 
rocks,  Hell  Gate,  was  decided  by  the  courts  in  May,  1889,  in  favor  of 
the  United  States,  but  appeal  has  been  taken  by  the  complainant  to  a 
higher  court.  It  is  highly  important  that  the  United  States  retain  pos- 
session of  the  dike,  as  the  ground  is  very  much  needed  for  wharfage 
and  for  repair  shops  for  the  steam-drill  scow  and  the  dredges.  The  old 
machinery  and  worn-out  plant  and  material  stored  for  many  years  at 
Hallets  Point  have  been  sold  at  public  auction,  and  the  oifice  for  the 
local  conduct  of  this  improvement  has  been  transferred  to  the  dike. 

The  plant  in  active  use  on  the  imi)rovement  has  been  put  in  good 
repair  during  the  year. 

The  Secretary  of  War  established,  March  9, 1892,  harbor  lines  around 
Great  and  Little  Mill  rocks.  Hell  Gate,  restricting  the  construction  of 
piers  and  bulkheads  to  high-water  line. 

WORK  DONE  DUEINa  THE  FISCAL  YEAR  ENDING   JUNE  30,  1893. 

Flood  Bock, — ^Both  of  the  United  S  tates  engineer  dredges  Flood  Rock 
and  Hell  Oate  were  kept  continuously  at  work  throughout  the  year. 

Dredge  Hell  Gate  was  employed  upon  reef  off  Baretto  Point  from 
December  19  to  January  17  and  upon  reef  off  Sunken  Meadow  from 
June  10  to  the  close  of  the  fiscal  year.  Dredge  Flood  Rock  was 
employed  upon  reef  off  Baretto  Point  from  April  16  to  29.  At  all 
other  times  both  dredges  were  employed,  when  weather  favored,  at 
Flood  Bock. 

Dredge  Flood  Rock  was  located  at  the  eastern  end  of  the  reef  at  Hell 
Gtkte,  working  west.  Dredge  Hell  Gate  was  until  December  19  located 
at  the  southern  end,  working  east,  and  since  February  27  on  the  west- 
ern end  (Negro  Head  section),  lowerhig  the  18-foot  depth,  obtained 
under  previous  contract,  to  26  teet.  The  dredges  have  not  obstructed 
the  free  navigation  of  the  river,  as  the  channels  to  the  northward  and 
to  the  southward  have  afforded  convenient  passage  for  shipi)ing.  It  is 
not  advisable,  however,  to  increase  the  plant  at  this  point,  as  it  is  better 
to  defer  the  final  completion  of  the  work  than  to  overcrowd  the  chan- 
nel with  dredging  plant. 

The  minor  repairs  necessary  to  keep  the  plant  in  good  order  were 
made  from  time  to  time  without  causing  any  long  suspension  of  work. 
The  heavy  ice  formed  by  the  severe  cold  weather  during  the  past  win- 
ter interfered  seriously  with  the  work  aiid  compelled  a  complete  sus- 
pension from^ January  7  to  February  15  and  liom  February  19  to  Feb- 
niary27. 
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The  following  table  shows  in  detail  the  work  done  during  the  year: 


Operations. 


Bftysirorked 

Hours  worked 

Surface  blasts  tired 

Dynamite  fired pounds.. 

Rock  removed tons.. 

Baisedperday do... 


Dredge 
Flood  Bock. 


H^SLi  !•*-■ 


873 

2,887 

54 

4,860 
21,126 


Total  removed  Hnee  explosion,  Octoher  10, 1886: 

By  contract j tons..    83,087 

By  hired  labor,  using  Government  plant do...  115,405 

Total 198,502 

The  dredged  rock  has  been  damped,  as  heretofore,  in  the  deep  hole 
off  Eighty-ninth  street,  East  Biver.  This  has  not  caused  any  percepti- 
ble decrease  in  depth,  the  soundings  there  still  ranging  from  80  to  120 
feet,  mean  low  water. 

The  result  of  all  the  work  to  the  close  of  the  fiscal  year  has  been  to 
increase  navigable  depths  practically  to  26  feet,  mean  low  water,  over 
an  area  equivalent  to  one-half  that  of  the  original  reef.  The  bulkhead 
covering  an  area  of  about  100  feet  by  100  feet,  that  has  been  kept  in- 
tact for  the  protection  of  the  dredges  against  the  strong  currenti^  has 
been  reduced  in  size  to  about  50  feet  by  50  feet  and  lowered  to  14  feet, 
approximately  at  mean  low  water  and  there  is  no  longer  any  part  of 
the  original  obstruction  that  has  over  it  less  than  14  feet,  mean  low 
water.  Ko  additional  width  has  been  gained  for  the  IS-foot  channel, 
which  remains,  as  before  reported,  at  500  feet. 

On  September  24, 1890,  a  special  report  on  this  improvement  was 
submitted  to  the  Ohief  of  Engineers,  m  which  the  statement  is  made 
that  for  the  year  ending  June  30, 1890,  the  cost  of  removing  the  broken 
stone  by  the  Government  plant  was  $1.08^  per  ton,  as  contrasted  with 
the  lowest  bid  for  doing  the  work  by  contract  in  that  year  of  $2.19  per 
ton.  For  the  year  ending  June  30, 1891,  the  cost  was  $1.35;  for  the 
year  ending  June  30,  1892,  $1.46,  and  for  the  past  year,  $1.48  i)er  ton, 
including  the  cost  of  repairs  to  plant. 

The  increase  of  cost  for  doing  the  work  during  the  present  year  over 
that  shown  in  1890 is  due  to  the  fact  that  the  stone  becomes  more  difficult 
to  remove  as  the  water  deepens.  Tlie  fine  material  is  sifted  from  the 
coarse  as  the  grapple  rises  through  the  water,  and  the  lower  strata 
becomes  gradually  covered  with  powdered  fragments  which  obstruct 
the  free  penetration  of  the  teeth  of  the  grapple.  Again,  it  is  found 
that  portions  of  the  reef  are  less  broken  than  others,  requiring  a  larger 
amount  of  surfacie  blasting  to  reduce  the  blocks  to  the  size  which  it  is 
safe  and  economical  to  raise. 

A  survey  of  the  reef  is  now  in  progress. 

Shell  reef. — At  the  opening  of  the  fiscal  year  the  contract  with  R.  G. 
Packard,  dated  December  19, 1890,  was  stiU  in  force,  but  operations 
under  it  were  suspended  to  permit  necessary  repairs  to  be  made  to  the 
dredge.  Work  was  resumed  August  8  and  continued  until  March  10, 
at  whicjh  date  the  contract  was  completed.  Heavy  ice  running  in  the 
river  compelled  the  withdrawal  of  the  dredge  from  January  11  to  March 
1,  1893. 

During  the  fiscal  year  48,853  cubic  yards  of  fine  material  and  313 
tons  of  bowlders  weighing  1  ton  and  over  were  removed.  The  t  otal 
quantities  removed  under  the  ion  tract  are:  From  Shell  Reef  105,092 
cubic  yards  of  fine  material  and  3,871  tons  of  bowlders  weighing  1  ton 
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and  over,  and  from  Middle  Ground,  opposite  Sunken  Meadow,  392 
cubic  yards  of  fine  material  and  323  tons  of  bowlders. 

After  the  contract  closed  a  survey  was  made,  which  shows  as  the 
result  of  this  work  a  channel  over  Shell  Reef  extending  from  a  line  300 
feet  eastward  of  the  pierhead  line  of  New  York  City  eastward  to  the 
deep-wat^r  channel  with  a  practical  18-foot  depth  at  mean  low  water. 
Shoal  lumps  are  noticed  at  a  few  points,  but  it  is  expected  that  the  cur- 
rents will  lower  them  to  the  fall  depth  of  18  feet.« 

Ferry  Reef,  off  Thirty  fourth  street — The  U.  S.  steam  drilling  scow 
Gen.  John  Newton  continued  work  on  this  reef  until  November  10, 1892, 
at  which  time  the  final  sweep  with  the  horizontal  bar  vrUs  made  and  no 
point  discovered  above  the  plane  of  24  feet  mean  low  water. 

The  operations  during  the  year  consisted  of  drilling  and  blasting  and 
in  removing  the  broken  rock  by  divers  and  by  the  centrifugal  pump. 

The  following  table  shows  in  detail  the  work  done  during  the  year  at 
this  point,  and  the  total  since  beginning  of  operations: 


Number  of  times  dome  waii  lowered 

Karaber  of  holes  drilled 

Total  depth  of  holes  drilled feet.. 

Actual  tune  rmmlBg  drills hours.. 

Average  depth  of  holes feet. 

Ifumber  of  arill-hole  blasts  fired 

Nam  ber  of  surface  blasts  fired 

Pounds  of  explosire  used  in  drill  holes 

Pounds  of  explosire  used  in  surface  blast* 

Tons  of  broken  stone  raised  by  divers 

Tons  of  broken  stone  raised  by  pump 

Tons  of  broken  stone  removed  by  dredge 

Total  tons  raised  and  dumped 

Total  cost 

Cost  per  ton  of  Bock  removed 


During 
fiscal 
year. 


11 

62 

334.6 

64.8 

5.4 

11 

139 

2,470 

14, 530 

316 

353 


668 


Total  to 
date. 


15 

•   85 

448.6 

87.8 

5.3 

15 

440 

3.425 

58,218 

605 

447 

2,863 

3,915 

$37, 761. 65 

9.64 


Reef  off  Baretto  Point. — ^This  was  a  rocky  ledge  lying  in  midchannel 
between  Bikers  Island  and  the  continental  shore  at  Baretto  Point. 
The  reef  embraced  an  area  of  6,500  square  feet,  and  the  least  depth  on 
it  was  17  feet  at  mean  low  water. 

The  U.  S.  steam  drilling  scow  Oen.  John  Newton  began  work  on  this 
reef  on  November  11, 1892,  and  continued  there  up  to  May  10, 1893, 
with  an  intermission  from  January  17  to  February  14,  on  account  of 
heavy  ice  running  in  the  river. 

The  rock  broken  by  the  operations  of  the  drilling  scow  was  removed 
mainly  by  dredges  Hell  Oate  and  Flood  Rock,  the  former  working  on 
the  reef  from  December  19  to  January  17,  and  the  latter  from  April  16 
to  29. 

The  following  table  shows  in  detail  the  work  done  on  this  reef: 

Nnmber  of  times  dome  was  lowered 23 

Number  of  holes  drilled 119 

Total  depth  of  holes  drilled feet..  1,222 

Actual  time  Tanning  drills hours..  87 

Average  depth  of  holes feet.-  10. 3 

Number  of  drill-hole  blasts  fired 23 

Nnmber  of  surface  blasts  fired 28 

Founds  of  explosive  used  (Forcit«  No.  2) 9, 893 

Tons  of  broken  stone  raised  by  divers 202 

Tons  of  broken  stone  raised  by  purap 137 

ToQS  of  broken  stone  raised  by  dredge 1, 043 

Total  tons  raised  and  dumped 1,382 

Total  cost $16,403.71 

Cost  per  ton  of  rpck  removed 11.87 
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Beef  off  SunkeH  Meadow.— The  V.  8.  steam-drilling  scow  Oen.  John 
Newton  began  operatioiis  on  this  reef  May  11, 1893,  and  continued  to 
the  close  of  the  fiscal  year.  Dredge  Hell  Gate  haa  been  employed  since 
June  10  in  raising  the  rock  broken  by  the  operations  of  the  drilling 
scow. 

Tie  following  table  shows  the  work  done  dnring  the  tlmnl  year: 

Number  of  times  dome  was  lowovcd i. 13 

Number  of  holes  driUedf. 99 

Total  deptli  ofholusdrillctl feet..  697 

Actual  time  to nniug  drills hooni..  68 

Averace  doptli  of  Jiolee feet . .  7 

Number  of  drill-hole  liliHstB  fired 13 

Fouuds  of  eiplosivn  njwid  (Koroite  No.  2) 5, 15a 

Tons  of  broken  atone  raised  by  divers -.  57 

Tons  of  broken  stone  laieed  bypum]i *1 

Tom  of  broken  stone  r»i8eilby  Ureilyi; 666 

Total  tons  raised  and  dumped 761 

The  riirer  and  harbor  act  of  July  13, 1892,  appropriated  $150,000  for 
continuing  this  improvement.  The  project  for  the  ex|)euditnre  of  this 
appropriation,  approved  by  the  Chief  of  Engineers,  July  28, 18!)2,  pro- 
posed to  apply  the  amount  in  continuing  to  ruise  broken  stone  from 
Flood  Rock,  Hell  Gate,  by  the  use  of  the  two  United  States  dredges, 
and  ill  continuing  operations  with  the  steam  drilling  scow  for  the 
removal  of  obatmctivo  reefs  in  dther  parts  of  tlio  river. 

Ah  the  running  expenses  of  the  Uroverument  plant,  consisting  of  two 
large  gnipple  dreilges,  one  large  steam  drilling  scow,  and  two  tugs,  are 
not  less  than  JS8,0IK)  per  month,  the  appropriatiun  of  July  13,  1S9U, 
]irovided  for  eighteen  months'  work,  approximately,  and  unless  further 
appropriation  is  made,  the  work  will  have  to  be  suspended  on  Decem- 
ber 1,  18^3,  and  the  plant  laid  up. 

The  expenses  incurred  on  account  of  this  improvement  during  the 
year  amounted  to  $157,708.20,  of  which  $(i,337.27  remained  outstanding 
at  the  close  of  the  fiscal  year. 

The  amount  that  can  be  profitably  expended  in  the  removal  of 
obstructions  in  East  River  and  Hell  G;tte  during  the  llscal  year  ending 
June  30,  1895,  is  $200,000,  t<)  be  applied  Ut  the  removal  of  Flood  Ilock 
and  of  reef  ofi'  Sunken  Meadow,  and  the  removal  of  rocky  obstructions 
at  such  otiier  points  in  the  East  River  as  the  necessities  of  navigation 
demand,  notably  Charlotte  Rock  and  unnamed  rock  off  Twenty-sixth 
street,  discovered  during  the  year. 

The  work  is  in  Ihe  collection  district  of  New  York.  The  nearest  pott  of  entry  is 
New  York  City.  The  nearest  light  ia  Dlacknells  Island  Light.  The  nearest  fort  ia 
Fort  Columbus,  Governors  Island,  New  York  Hfirbor. 

AMOVNTS   AI'l'ltOPlltATED. 

ActJaly25,1868 tSt.OOO.OO 

Act  April  10,18(j'J 178, 300. 00 

Act  July  11,1670 KO.OOO.OO 

Act  March  3, 1871 250,000.00 

Act  J  une  10, 187:.' 225, 000. 00 

Act  March  3, 1873 225, 000. 00 

Act  Jane  23, 1874 2^,000.00 

Act  March  3, 187r> ; 250, 000. 00 

Act  August  14,  \Hlii ffiO,000.00 

Act  June  18, 187H 350, 000. 00 

Act  March  3, 187!) 250,000.00 

Act  June  14, 1880 200.000.00 

Act  Miirch  3. 1881 200,000.00 

Act  May  4,  1K83 50,000.00 

Act  August  2, 1882 200,000.l» 
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Act  July  5, 1884 $360,000.00 

Act  August  5, 1886 112,500.00 

Act  August  11, 1888 250,000.00 

Act  September  19, 1890 200,000.00 

Act  July  13, 1892 150,000.00 

Received  from  other  sources 3,719.62 

4, 264, 519. 62 

Deduct  amount  reverted  to  United  States  Treasury $3, 158. 55 

Deduct  amount  allotted  to  Harlem  River 11, 000. 00 

14,158.55 

4, 250, 361. 07 
Amount  expended  to  June  30, 1893,  inclusive  of  outstanding  liabilities.  4, 192, 142. 86 

Money  statement 

July  1, 1892,  balance  unexpended $65, 926. 41 

Amounted  appropriated  by  act  approved  July  13,  1892 150, 000. 00 

215, 926. 41 
June  30,  1893,  amount  expended  during  fiscal  year 151, 370. 93 

July  1,  1893,  balance  unexpended 64,5.55.48 

July  1,  1893,  outstanding  liabilities 6,337.27 

July  1, 1893,  balance  available 58,218.21 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 888, 840. 67 

Amonntthat  can  be  profitably  expended  in  fiscal  year  endinc  June  30, 1895  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  commercial  statistics  for  the  fiscal  year  ending  June  30, 1890,  have  remained 
practically  unchanged  and  are  therefore  herein  repeated. 

The  registered  tonnage,  exclusive  of  coastwise  vessels  and  local  steamers,  so  far  as 
it  can  be  ascertained,  is  10,165,325  tons. 

The  commerce  of  the  East  River  is  so  intimately  connected  with  that  belonging  to 
New  York  Harbor  proper  that  it  is  impossible  to  make  a  separate  statement  for  it. 

The  following  list  of  vessels,  not  inclusive  of  daily  passenger  and  freight  stouniers, 
passing  through  Hell  Gate  for  the  fiscal  year  ending  June  30, 1890,  has  been  compiled 
nom  tne  marine  records  of  Whitestone,  Long  Island,  kept  by  the  New  York  Herald : 

Bonnd 
south. 

Steunen.. 

ShiM 

Barks 

Brigs 

Soboonera. 

Tugs 

Barges 

* 

Pbap.  411. — AN  ACT  to  farther  amend  chapter  three  hundred  and  ninety  five  of  the  laws  of  eighteen 
hundred  and  sixty-seven,  entitled  **An  act  to  incorporate  the  New  Tork  and  Long  Island  Bridge 
Cknnpany  for  the  porpoae  of  constructing  and  maintaining  a  bridge  over  the  East  River  between  the 
eitj  of  In  ew  York  and  Long  Island. " 

[Approved  by  the  governor  May  2, 1802.    Passed,  three-fifths  being  present.] 

Tk€  people  of  the  State  of  New  York,  represented  in  senate  and  assembly ,  do  enact  as 
follows: 

'    SscnON  1.  Section  ten  of  chapter  three  hundred  and  ninety-five  of  the  laws  of 
pii^teen  hundred  and  sixty-seven;  entitle4  ''An  act  to  incorporate  the  New  York  and 


•/•, 
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Long  Island  Bridge  Company  for  the  purpose  of  oonstmcting  and  maintaininff  a 
bridge  over  the  East  River,  between  the  city  of  New  York  and,  Long  Island,^  is 
hereby  amended  so  as  to  read  as  follows : 

<<Sbc.  1Q.  Nothing  in  this  act  shall  be  construed  to  authorize  nor  shall  it  author- 
ize the  construction  of  any  bridge  which  shall  obstruct  the  free  and  common  navi- 
gation of  the  East  River,  nor  the  construction  of  any  pier  in  said  river  outside  the 
established  pier  or  bulkhead  line.    Such  bridge  shall  be  not  less  than  one  hundred 
and  fifty  feet  elevation  above  mean  high  water  at  the  middle  of  each  channel  of  the 
river,  and  shall  be  so  constructed  as  to- provide  for  the  aocomniodation  and  transpor- 
tation of  passengers  and  vehicles  of  every  description  for  the  transportation  of 
freight,  and  for  such  other  purposes  and  in  such  manner  as  shall,  in  the  Judgment  of 
the  said  company,  seem  most  desirable.    Except  as  in  this  act  otherwise  provided 
the  said  bridge  shall  not  obstruct  any  public  road,  street,  or  avenue  which  it  shall 
run  over,  through,  or  across  so  as  to  prevent  the  fi«e  use  thereof  by  the  public;  but 
all  such  public  streets,  roads,  or  avenues  shall  be  spanned  from,  curb  to  curb  by  suit- 
able arches  or  suspended  platforms  supported  by  columns,  which  shall  give  the 
necessary  height  lor  passage  under  the  same  for  purposes  of  public  travel  and 
transportation.     No  street,  road,  or  avenue  shall  be  closed  or  occupied  by  said 
bridge  or  its  approaches  without  full-  compensation  to  the  owners  of  land  front- 
ing on  the  same  and  ii^ured  or  damaged  by  such  construction  for  damages  that 
they  may  sustain  by  reason  thereofl    The  said  bridge  shall  commence  in  the  city  of 
New  York,  east  of  Park  avenue,  at  or  within  one  mile  of  the  Grand  Central  depot, 
for  the  southern  arm  or  approach,  and  for  the  northern  arm,  either  north  or  sonui  of 
the  Harlem  River,  with  full  authority  to  the  said  company  to  locate  and  build  any 
other  bridges  necessary  to  such  approach  or  approaches,  and  shall  cross  the  East 
River  and  Blackwell's  Island,  or  the  reefs  of  rocks  south  of  the  same,  at  right  angles 
to  the  two  channels,  at  such  point  between  Thirty -second  and  Ninety-second  streets 
as  will  afford  and  five  reasonable  grades  and  facility  of  approach ;  and  the  said 
bridge  company  shiul  have  the  power  to  locate  and  construct  the  said  bridse  and  its 
approaches  and  the  stations  that  it  may  deem  necessary  in  the  city  of  New  York  and 
the  county  of  Queens ;  and  the  said  bria(H^e  shall  not  cross  over  Park,  Madison,  or  Fifth 
avenues  within  a  district  bounded  by  Fiftieth  street  on  the  south.  Ninetieth  street  on 
the  north,  and  Third  avenue,  nor  shall  the  bridge  enter  into  that  district.    The  said 
bridge  shall  conform  strictly  as  to  its  elevation,  the  form  and  method  of  its  constmo- 
tion,  and  the  location  of  its  piers  and  anchorages  to  the  plan  thereof  luwetofore 
approved  by  the  Secretary  of  War  of  the  United  States,  pursuant  to  the  provisions 
of  an  act  of  Congress,  approved  March  third,  eighteen  hundred  and  eighty-seven,  and 
entitled  'An  act  authorizing  the  construction  of  a  bridge  across  the  East  River 
between  the  city  of  New  York  and  Lone  Island.'    The  said  bridge  shall  be  built  with 
a  substantial  railing  or  siding,  and  shall  be  kept  fully  lighted  through  all  hours  of 
the  night.    The  construction  of  said  bridge  shall  be  commenced  before  the  third  day 
of  March,  eighteen  hundred  and  ninety-three,  and  the  time  for  the  commencement  of 
such  construction  is  hereby  extended  to  such  date,  and  said  bridge  shall  be  com- 
pleted before  the  third  day  of  March,  nineteen  hundred.    The  supreme  court  shall 
extend  the  time  herein  allowed  for  the  commencement  or  the  completion  of  said 
bridge  upon  satisfactory  proof  that  such  commencement  or  the  completion  has  been 
delayed  by  the  pendtjucy  of  legal  proceedings,  and  that  the  said  company  has  been 
duly  diligent  in  bringing  such  proceedings  to  a  final  determination.    The  comple- 
tion of  such  construction,  unless  such  construction  shall  have  been  delayed  by  legal 
proceedings,  accidents,  strikes,  war,  or  other  unforeseen  emergencies,  shall  be  deemed 
to  include  the  erection  of  such  bridge  and  approaches,  and  the  necessary  station  or 
stations  in  the  county  of  Queens  and  the  city  of  New  York,  and  such  structures  as 
the  said  company  may  deem  necessary  to  provide  for  the  connection  of  said  bridge 
with  the  Grand  Central  depot  and  the  yards  of  the  New  York  and  Har]em  Ruilroad, 
and  any  other  railroads  in,  over,  or  under  the  said  city  of  New  York,  whether  steam, 
elevated,  cable,  or  electric." 
Sec.  2.  Section  eleven  of  said  act  is  hereby  amended  so  as  to  rea<l  as  follows: 
**Sec.  11.  If  said  corporation  shall  be  unable  to  agree,  for  any  reason,  with  the 
owner  or  owners  of  any  real  estate  required  for  its  purposes  as  aforesaid,  for  the 
purpose  thereof,  it  shall  have  the  right  to  acquire  the  same  in  the  manner,  and  by 
special  proceedings  provided  for  tne  condemnation  of  real  property  by  chapter 
twenty-three,  title  one,  of  the  Code  of  Civil  Procedure  of  the  State  of  NewYork,  and 
any  acts  amendatory  thereof;  and  the  title  thus  acquired  by  the  said  corporation 
shall  vest  in  it  the  fee-simple  of  the  said  lands.  The  said  corporation  is  hereby  author- 
ized to  use  and  occupy  so  much  of  the  lands  under  water  of  the  East  River,  not  ex- 
ceeding in  parallel  length  of  frontage  on  each  shore  of  each  channel  two  hundred 
and  fifty  feet,  as  may  be  necessary  for  the  location  and  construction  of  piers  and  the 
anchorages  of  the  bridge  to  be  constructed  by  it  according  to  the  plans  approved  by 
the  Secretary  of  War,  and  specified  in  the  last  preceding  section,  provided  that  no 
such  pier  or  anchorage  shall  extend  into  the  said  river  beyond  the  established  pier 
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or  bnlkbeivd  line.  If  any  portion  of  tlie  land  under  water  required  for  the  construc- 
tion ^f  the  bridgeon  or  near  the  shore  of  either  Manhattan  Island,  Blackwells  Island 
or  Long  Island  shall  have  become  the  property  of  any  individual,  or  municipal  or 
other  corporation,  the  same  may  be  taken  and  acquired  by  said  corporation  in  the 
manner  and  by  the  special  proceedings  provided  for  the  condemnation  of  real  prop- 
erty by  chapter  twenty -three,  title  one,  of  the  Code  of  Civil  Procedure  of  the  State 
of  New  York  and  any  acts  amendatory  thereof,  or  in  addition  thereto;  and  if  any  of 
the  sites  for  the  location  of  the  piers  and  anchorages  of  said  bridge,  as  shown  upon 
the  plan  approved  by  the  Secretary  of  War  as  aforesaid,  consisting  in  whole  or  in 
part  of  the  land  or  lands  under  water  or  above  water  on  Blackwells  Island,  or  the 
shore  thereof  or  elsewhere,  shall  be  owned  or  claimed  by  the  mayor,  aldermen  or 
commonalty  of  the  city  of  New  York,  the  commissioners  of  the  sinking  fund  of  the 
city  of  New  York  are  hereby  authorized  and  empowered  to  agree  on  behalf  of  said 
mayor,  aldermen  and  commonalty  of  the  city  of  New  York  with  said  New  York  and 
Long  Island  Bridge  Company  upon  a  price  or  sum  to  be  paid  by  said  company  for 
the  use  and  occupancy  of  said  land  or  lands  under  water;  and  if  said  commissioners 
of  the  sinking  fund  and  the  said  company  are  unable  to  agree  upon  such  price  and 
sum,  then  said  company  may  take  and  acquire  said  land  or  lands  under  water,  by 
proceedings  under  the  condemnation  act,. as  above  provided,  incases  where  said  cor- 
poration can  not  agree  with  the  owners  thereof  for  the  purchase  of  the  same.  If  any 
pier  or  anchorage  shown  on  the  aforesaid  plan  approved  by  the  Secretary  of  War,  as 
aforesaid,  shall  be  located  on  any  land  above  or  under  water  heretofore  appropriated 
or  acquired  for  or  designated  as  a  public  street,  the  commissioners  of  appraisal  ap- 
pointed in  any  proceeding  instituted  for  the  acquisition  of  the  site  of  such  pier  or 
anchorage  shall  include  in  their  report  an  award  to  the  mayor,  aldermen  or  com- 
monalty of  the  city  of  New  York  ot  a  sum  sufficent  to  defray  the  cost  and  expense  of 
the  acquisition  by  said  mayor,  aldermen  and  commonalty  of  the  city  of  New  York  of 
sufficient  land  to  widen  or  deflect  said  proposed  street;  and  the  said  street  shall 
thereupon  be  widened  or  deflected  so  as  to  avoid  the  aforesaid  pier  or  anchorage." 

Skc.  3.  The  bridge  structure  or  structures  to  be  erected  by  the  corporation  hereby 
amended,  its  successor  or  successors,  shall  be  exempt  from  taxation.  And  the  cor- 
poration herein  referred  to,  and  its  successor  or  successors,  shall  be  exempt  from  all 
taxation  until  ten  years  after  said  bridge  shall  have  been  opened  for  public  use,  pro- 
vided, however,  that  whenever  the  average  gross  earnings  of  said  britlge  shall  have 
exceeeded  three  thousand  dollars  per  day  for  six  consecutive  months,  then  the  cor- 
poration created  by  the  act  hereby  amended,  shall  be  subject  to  taxation  as  provided 
by  law,  except  as  to  the  bridge  structure  or  structures,  and  said  taxation  shall  be 
assessed  from  the  first  day  of  said  period.  Nothing  herein  contained  shall  exempt 
from  taxation  any  land  or  lands  acquired  by  said  corporation,  its  successor  or  suc- 
cessors, for  any  purpose  whatsoever,  nor  shall  anything  herein  contained  be  con- 
strued as  exempting  ttom  taxation  at  any  time  the  structure  of  any  elevated  railroad 
owned,  controlled,  managed,  or  operated  by  said  corporation  in  the  county  of  Queens 
or  in  the  city  of  Now  York,  or  any  other  elevated  railroad  in  said  cities. 

Skc.  4.  The  president  and  treasurer  of  the  said  corporation  shall  annually  make 
a  verified  report  to  the  comptroller  or  chief  fiscal  officer  of  the  cities  of  New  York 
and  Long  Island  City,  on  or  before  the  first  day  of  November  in  each  year,  of  the  gross 
amount  of  its  receipts  for  the  year  ending  September  thirtieth,  next  preceding,  and 
also  a  detailed  account  of  its  daily  earnings  during  that  period,  and  the  books  of 
such  corporation  shall  be  open  to  inspection  and  examination  by  each  of  said  comp- 
trollers or  officers,  or  the  duly  ai)pointed  agents  of  either  of  theiu,  for  the  purpose 
of  ascertaining  the  correctness  of  its  report  as  to  its  gross  earnings.  Whenever 
such  earnings  shall,  during  any  period  of  six  months,  exceed  an  average  of  four 
thousand  dollars  per  day,  then,  and  in  that  event,  the  said  company  shall  thereafter 
annually  on  the  first  day  of  December,  pay  into  the  treasuries  of  the  respective 
cities,  in  which  any  portion  of  any  bridge  or  bridges,  or  any  approach  thereto,  or 
any  elevated  or  other  railway  which  may  be  owned,  controlled,  managed  or  operated 
by  said  company  shall  be  located,  to  the  credit  of  the  sinking  fund  of  the  said  cit- 
ies respectively,  a  sum  equaling  in  the  aggregate  one  per  centum  of  its  gross  earn- 
ings from  the  said  bridge  or  bridges,  or  from  any  of  its  approaches  or  from  any  such 
elevated  or  other  railway  or  railways,  and  an  additional  annual  payment  of  one  per 
centum  of  such  gross  earnings  shall  be  made  by  said  company  in  like  manner  for 
each  multiple  oi  four  thousand  ddllars  per  day,  of  such  average  gross  earnings. 
Such  payment  shall  be  in  addition  to  all  other  taxes  to  which  said  company  may 
be  subject.  The  amount  thereof  shall  be  annually  divided  among  the  treasuries  of 
the  cities  entitled  thereto  in  proportion  to  the  assessed  value  of  the  real  estate  in  each 
of  said  cities,  as  the  same  shall  appear  by  the  last  complete  assessment  rolls  of  each 
of  said  cities.  The  corporate  ri^ts,  privileges  and  franchises  acquired  by  such 
corporation,  if  it  shaU  fai]  to  con^ply  ^^^  ^U.  the  provisions  of  this  section,  shall 
be  forfeited  to  the  people  of  ti^«  State  of  New  York,  and  upon  judgment  of  forfeit- 
ure lenderad  in  an  acttoq  lirQ^T^ixt  by  ^^  people  in  the  name  of  t^e  attorney-gen- 
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eral,  shall  cease  and  determine.  The  payments  herein  proYided  for  shall  be  made 
npon  the  gross  eamlDgs  of  the  bridge  herein  authorized  to  be  eonatnicted,  amd 
npon  the  gross  earnings  of  any  of  the  approaches  thereof,  and  npon  the  gross  earn- 
iDgs  of  any  elevated  or  other  railway  which  the  said  company  may  at  any  time  ac- 
quire, own,  manage,  control  or  operate,  whether  the  same  ahaJl  remain  in  tiie  pos- 
session, control,  management  or  oi>eration  of  the  said  company  or  of  any  other 
company  or  individuals,  and  shall  continue  to  be  so  paid  in  the  event  of  any  lease, 
consolidation,  merger  or  other  disposition  thereof.  And  if  the  said  bridge,  or  any 
of  the  approaches  uiereof,  or  any  such  elevated  or  other  railway  or  railways  shall 
be  operated  in  connection  with  any  other  railway  or  railways,  the  groaa  earnings  for 
passengers  and  property  shall  not,  for  th6  purposes  of  the  payment  heirein  psrovided 
for,  be  decreasea  thereby. 

Skc.  5.  The  said  corporation  is  hereby  emnowered  to  merge  and  eonsolidate  its 
c%pitid  stock,  franchises,  and  property  with  toe  capital  stock,  franchises,  and  prop- 
erty of  any  other  corporation  or  corporations,  in  the  manner  and  with  the  effect 
provided  in  and  by  the  act  known  as  the  "railroad  law,"  being  chapter  five  hundred 
and  sixty-five  of  the  laws  of  eighteen  hundred  and  ninety,  ancl  any  act  or  acts 
amending  or  extending,  or  in  substitution  of  the  same,  so  ftr  as  the  same  are  appli- 
cable thereto,  and  said  corporation  shall  further  have  power  to  lease  its  bridge,  or 
any  part  thereof,  its  or  their  appurtenances  and  anproaches  thereto,  and  stations  to 
any  corporation  or  corporations  for  such  time  and  on  snch  terms  as  may  be  agreed 
upon,  power  and  authority  being  hereby  likewise  conferred  on  such  lessee  csompany 
to  accept  such  lease  or  leases,  m  case  of  consolidation  with  any  other  oorporations, 
all  the  powers  hereby  conferred  on  said  company  may  be  exercised  by  the  consoli- 
dated company,  and  it  shall  be  lawful  for  any  other  corporation  to  lend  its  credit  to 
the  corporation  hereby  created,  and  it  ^shall  be  lawful  for  any  corporation  or  anv 
municipality  in  the  State  of  New  York,  except  where  the  same  may,  by  the  provi- 
sions of  the  constitution  of  the  State  of  New  York,  be  prohibited  from  so  doing,  to 
subscribe  to  or  become  the  owner  of  the  stock,  bonds,  or  other  securities  thereof  in 
like  manner,  and  with  like  rights  as  individuals. 

Sec.  6.  The  approaches  to  snch  bridge  herein  mentioned  may  be  extended,  if  in 
the  judgment  ol  said  corporation  it  shaU  be  deemed  for  the  public  convenience  so  to 
do,  from  ite  central  termination  in  New  York  City,  through  private  property  and 
along,  over,  through,  and  across  First  or  Second  avenues  for  the  southerly  arm,  and 
through  private  property  and  along,  over,  through^  and  across  First  or  Second 
avenues  to  and  across  the  Harlem  Kiver  and  beyond,  so  as  to  connect  all  existing 
roads  of  whatsoever  nature,  including  the  location  and  constraction  of  any  bridge 
over  the  said  river  such  as  may  be  necessary  to  its  purposes;  and  the  company  shall 
have  the  right  to  build  and  use  such  stations  on  these  approaches  as  it  may  deem 
necessary  to  the  public  convenience.  No  part  of  any  bridge  hereby  authorized  to 
be  constructed,  or  its  approaches,  shall,  except  at  the  termini  thereof,  be  less  than 
16  feet  above  any  street,  avenue,  or  public  place,  or  less  than  14  feet  above  any  exist- 
ing elevated  railroad  in  the  city  of  New  York,  which  may  be  crossed,  intervened,  or 
intersected  by  any  bridge  or  its  approaches.  And  the  said  company  shall  also  have 
the  power  to  construct  all  necessury  approaches  other  than  those  hereinbefore  spe- 
cified, and  all  nccesBary  connections  between  the  said  bridge  and  approaches,  and 
any  railroad  or  railroads  in  the  cities  of  New  York,  Long  Island  City,  or  Brooklyn, 
so  as  to  enable  passengers  and  cargo  to  be  transferred  rapidly  and  conveniently  to 
and  from  the  same. 

Sec.  7.  All  acts  and  parts  of  acts  inconsistent  with  the  provisions  of  this  act  are 
hereby  repealed  in  so  far  as  inconsistent  herewith. 

Sec.  8.  This  act  shall  take  effect  immediately. 


E  7. 
IMPROVEMENT  OF  NEWTOWN  CREEK,  NEW  YORK. 

Newtown  Creek  is  a  tidal  stream  about  4  miles  long,  running  througn 
the  eastern  part  of  Brooklyn  and  emptying  into  the  East  Kiver  opposite 
Thirty-fourth  street,  New  York.  The  range  of  tides  is  4J  feet,  approx- 
imately, but  the  bed  of  the  creek  has  no  natural  slope. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  in  1880 
to  about  12^  feet  at  low  water  from  its  mouth  up  to  the  Vernon  Avenue 
13ridge^  a  distance  of  l^lOO  feet,  its  width  fop  this  (listq>uce  being  about 
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^940  feet.  Thence  it  gradnally  decrensed  in  width  and  depth  uutil,  at 
ike  head  of  navigation,  where  the  Metrojiolitan  avenue  crossee  it,  there 
|ae  a  low-water  depth  of  abont  4  feet  and  a  width  of  abont  100  feet, 
t  A  survey  of  this  creek  with  a  view  of  its  improvement  was  made  in 
"^9  by  the  engineer  oPBcer  tlien  in  charge,  to  comply  with  the  act  of 
[arch  3,  ]879,  and  a  report  mibinitted  Jannary  31,  ISSO.  The  project 
jOTided  for  dredging  a  channel  from  the  mouth  of  the  creek  to  Vernon 
:venae  Bridge,  200  feet  wide,  and  from  21  to  22  feet  deep  at  low  water, 
xjuiriiig  the  removal  of  145,000  cubic  yards  of  mateiial,  chiefly  mud, 
the  coat  of  which  was  estimated  at  $36,250, 

Work  under  this  project  was  began  in  1880,   bat  by  reason  of 

increased  cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 

Under  the  act  of  Oougress  passed  August  2, 1882,  another  snrvey 

was  made,  and  a  report  submitted  December  26, 1883.   (Auuaal  Report 

Chief  of  Engineers,  1884,  p.  765.) 

The  new  project  provided  for  carrying  the  improvement  from  the 

^^Wemon  Avenue  Bridge  up  to  the  head  of  navigation  in  both  branches 
^^■tthe  creek.  The  estimated  cost  of  executing  this  project  was  as  fol- 
^■iws: 

^^TTo  oioavate  a  channel  18  feot  deep  and  175  feet  wide  from  Vernon  Avo- 
uuo  Bridge  to  tbe  Central  Oil  Works,  145,500  oabiu  jards  exoavation,  at 
80  cents $43,050 

Thence  15  feet  (leep  and  ftom  125  to  150  feet  wide  to  Qaeeos  Connty  Oil 

Works,  101,600  ciiliio  yards  of  eiciivation,  at  33  oeuts  per  cnliic  yard . .  35. 560 

Thence  12  feet  deep  and  125  to  130  feet  wide  toNicliola's Chemical  works, 
52,600  aabic  yards  excavation,  at  40  cents  per  enbic  yard 21,  040 

Thence  10  feet  deep  and  100  to  125  feet  wide  to  the  bead  of  naTigiitiouon 
both  branchea,  231,600  onbio  yards  excavation,  at  40  cents  per  cnbic 
yard 92,610 

CoutingeDcies 19,229 

To  which  must  be  added  the  revised  estimate  for  work  below  Vernon 
Aveuae  Bridge,  before  given 44,050 

Total  estimated  cost  of  improving  Newtown  Creek 255,569 

The  appropriations  of  1884  and  1886  were  applied  in  deepening  the 
channel  from  the  entiauce  to  Vernon  Avenue  Bridge  to  18 feot,  mean 
low  water,  and  from  Maspeth  avenue  eastward  to  the  head  of  naviga- 
tion 10  feet,  mean  low  water.  The  amount  appropriated  np  to  and 
inclusive  of  act  August  5,  1SS(>,  was  $82,600,  of  which  amount  the  sum 
of  $50,750  has  been  applied  from  Vernon  Avenue  Bridge  to  the  Kast 
River  and  $31,750  from  Covert  Dock  npstream  to  the  head  of  naviga- 
tion on  both  branches.  Tliese  appropriations  were  made  in  small 
amounts  and  at  wide  intervals,  and  the  work  done  by  them  gave  only 
temporary  relief.  According  to  these  methods  the  amounts  applicable 
for  improvement  atthe  entrance  were  alxint sufficient  to  remove  deposits 
which  had  been  made  during  the  interval,  leaving  no  balance  for 
increasing  the  depth  beyond  20  feet.  The  improvement  could  not,  for 
vant  of  funds,  be  extended  to  benefit  the  central  reach  of  the  river 
l^above  Vernon  Avenue  Bridge,  and,  in  the  absenccof  secure  bulkheads, 
redgingin  the  upper  branches  was  of  little  avail.  It  would  have  been 
Wtter  had  appropriations  been  made  in  such  a  way  tliat  the  improve- 
Bient  above  Vernon  Avenue  Bridge  could  have  been  exeeut«d  as  an 
B'AxtonHion  of  the  improvement  below  it.  Then,  as  the  improvement 
■Advanced  upstream,  the  wharves  along  the  banks  would  have  been 
meflted  progressively  and  in  proportion  to  their  importance. 
1  revised  estimate  for  the  improvement  was  made  In  1889  (Annual 
jort  Chief  of  Engineers,  1880,  Part  I,  p.  778),  after  the  resulta  ob- 
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tained  bv  the  survey  of  January,  1889,  had  been  studied,  and  the  cost 
was  fixed  at  $170,586. 

In  preparing  the  new  project  for  the  improvement  it  was  kept  in  mind 
that  the  draft  of  vessels  going  above  Vernon  Avenue  Bridge,  where 
the  most  important  wharves  are  located,  was  limited  by  the  then  avail- 
able depth  of  water,  and  that  many  vessels  had  to  be  lightered  at  the 
bar  to  facilitate  entrance  at  high  tide,  while  those  going  oat  had  to 
complete  their  cargoes  after  they  reached  the  East  Biver.  It  was, 
therefore,  thought  best  to  provide  for  21  feet  from  the  entrance  to  Ver- 
non Avenue  Bridge,  18  feet  to  Central  Oil  Works,  15  feet  to  Queens 
County  Oil  Works,  12  feet  to  Nichols's  Chemical  Works,  and  10  feet  to 
Metropolitan  Avenue  Bridge  on  both  branches. 

The  bed  of  the  creek  below  Vernon  Avenue  Bridge  is  variable  in 
character  below  the  plane  of  18  feet,  mean  low  water.  Near  the  bar  it 
is  composed  of  sand  or  sand  and  clay  mixed;  but  as  the  bridge  is  ap- 
proached it  g*ows  harder,  like  bardpan,  and  has  large  bowlders  em- 
bedded in  it.  The  creek  has  a  very  sluggish  current,  and  where  there 
are  no  bulkheads  the  deposits  arising  from  the  sewers  and  from  the 
degradation  of  the  soft  and  unstable  banks  cause  obstructions  to  navi- 
gation, for  which  annual  dredging  is  the  only  possible  relief. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  935,000 
for  continuing  the  improvement,  and  was  applied  throughout  the  main 
river,  giving  21  feet  at  the  entrance  and  10  feet  at  the  head  of  naviga- 
tion. In  the  "  English  Kills,^  a  northern  branch  of  the  river  skirting 
Laurel  Hill,  a  channel  was  made  700  feet  long,  100  feet  wide,  and  10 
feet  deepr  mean  low  water.    The  contract  was  closed  August  24, 1891. 

The  following  table  shows  the  location  and  characteristics  of  the  sev- 
eral bridges  crossing  Newtown  Creek: 


Name  and  location  of 
brid|^. 


Vernon  Avcnne  Bridge. 

BliHsville  Bridge 
(GreeDpoint  avenue). 

Penny  Bridge  (Meeker 
avenue). 

Grand  Street  Bridge  . . . 

MetroiK>litan  Avenne 
Bridge  (Metropolitan 
avenue  and  Grand 
street  Junction) . 


Width  of 
draw. 


Feet. 


63 
58 
53 
67 
62 


Height  of 

bottom 

chord 

above 

meanhigh 
water. 


FeH. 
7.3 

8.0 

9.7 

5.8 

8.7 


Semarki. 


Road  bridge;  double  draw;  iron  on  wooflen  pirr;  opcna 

by  hand  iwwer. 
Koad  bridge ;  donble  draw ;  wood  on  wooden  pior :  »iM'ns 

by  hand  power. 
Koad  bridge;  double  draw;  iron  on  stone  pier;  opens 

by  hand  power. 
Iron  on  stone  pier;  single  draw  road  bridge;  opens  by 

hand  power. 
Road  bridge;  double  draw;  iron  on  stone  pier;  opens  by 

hand  power. 


WORK  DONE  DURING  THE  FISCAL   YEAR  ENDING  JUNE  30,  1803. 


At  the  opening  of  the  fiscal  year  no  contract  was  in  force. 

The  river  and  harbor  act  of  July  13,  1802,  appropriated  $35,000  for 
continuing  the  improvement.  The  project  for  the  expenditure  of  this 
appropriation,  approved  by  the  Chief  of  Engineers  July  23,  1802,  pro- 
posed to  continue  tlie  approved  project  by  widening  the  15-foot  chan- 
nel from  Central  Oil  Works  to  Queens  County  Oil  Works,  and  the  12- 
foot  channel  from  Queens  County  Oil  Works  to  Nichols's  Chemical 
Works;  and  by  opening  a  channel  100  feet  wide  and  10  feet  deep  from 
Nicliols's  Chemical  Works  to  Maspeth  avenue,  and  from  Maspeth  ave- 
nue to  Metropolitan  avenue  (west  branch). 

Advertisements  and  specifications  were  issued  August  8, 1802,  iuvit 
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ing  proposals  to  be  opened  September  14, 1892,  The  bids  received  were 
all  considered  too  bigli,  and  were  accordingly  rejected.  Readvertise- 
ments  were  issued  September  26, 1892,  and  proposals  opened  November 
3, 1892.  The  bid  of  Thomas  Potter,  the  lowest  bidder,  was  accepted, 
and  contract  entered  into  with  him  November  17, 1892. 

Work  began  under  this  contract  December  16, 1892,  and  was  com- 
pleted March  27, 1893,  during  which  time  there  had  been  removed  the 
following  quantities  of  material: 

Cabic  yards. 

From  Central  Oil  Works  to  Qaeene  County  Oil  Works 11, 500 

From  Queens  County  Oil  Works  to  Nichols  Chemical  Works 15, 225 

From  Nichols  Chemical  Works  to  Maspeth  avenue 33,634 

From  Maspeth  avenue  to  Metropolitan  avenue : 

West  branch 28,022 

East  branch 3,600 

At  the  close  of  the  fiscal  year  the  channel  from  the  entrance  to  Yer* 
non  Avenue  Bridge  is  175  feet  wide  at  the  entrance  and  15()  feet  wide 
near  the  bridge,  and  is  18  feet  deep,  mean  low  water.  The  channel 
from  Vernon  Avenue  Bridge  to  Central  Oil  Works  is  80  feet  wide  and 
16  feet  deep,  mean  low  water;  from  Central  Oil  Works  to  Queens 
County  Oil  Works,  100  feet  wide  and  14  feet  deep ;  from  Queens  County 
Oil  Works  to  Nichols  Chemical  Works,  75  feet  wide  and  10  feet  deep; 
from  Nichols  Chemical  Works  to  Maspeth  avenue,  50  feet  wide  and  10 
feet  deep;  from  Maspeth  avenue  to  Metropolitan  avenue,  on  the  east 
branch,  100  feet  wide  and  10  feet  deep;  and  on  the  west  branch,  60  feet 
wide  and  10  feet  deep.  In  the  English  ELills  branch  the  channel  is  100 
feet  wide  and  8  feet  deep  from  Nichols  Chemical  Works  to  a  point  700 
feet  to  the  eastward. 

Notices  of  the  Secretary  of  War  dated  April  11,  1892,  have  been 
served  upon  the  supervisors  for  Kings  and  Queens  counties.  New  York, 
requiring  the  bridge  across  the  creek  at  Meeker  avenue  to  be  altered  in 
such  a  manner  as  to  place  the  outer  faces  of  the  abutments  on  the  legal 
bulkhead  line,  and  to  provide  a  draw  opening  on  either  side  of  the 
pivot  pier  65  feet  wide  in  the  clear.  Upon  application  of  the  sui)er- 
visor,  the  Secretary  of  War  extended  the  date  for  the  completion  of 
the  proposed  alterations  from  October  1, 1892,  to  January  1, 1893.  On 
account  of  difficulties  in  acquiring  private  property  involved  in  the 
construction  of  the  abutments  on  the  Long  Island  City  side,  the  altera- 
tions have  not  yet  been  completed,  but  it  is  expected  that  the  work 
will  be  finished  by  September  1.  The  delay  is  not  detrimental  to  com- 
mercial interests. 

A  complaint  was  made  to  the  Secretary  of  War  by  the  Newtown 
Creek  Towing  Company,  June  5, 1893,  that  the  bridge  across  the  creek 
at  Vernon  avenue  was  an  obstruction  to  navigation  and  its  mode  of 
operation  inadequate  to  meet  the  demands  of  navigation.  A  report 
was  made  June  19,  1893,  recommending  that  the  bridge  should  be 
entirely  demolished  and  replaced  by  a  new  structure  with  draw  open- 
ings not  less  than  89  feet  in  the  clear,  and  operated  by  steam  or  elec- 
tricity. Notices  of  public  hearing  to  be  held  July  13, 1893,  were  served 
on  the  parties  interested. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1893, 
inclusive  of  outstanding  liabilities,  was  $36,051.86. 

The  estimate  of  $78,000  recommended  for  the  fiscal  year  ending  June 
30, 1895,  will,  if  appropriated,  complete  the  project  of  1883;  and  if  the 
improvement  is  to  be  continued  thereafter  a  new  project  and  estimates 
will  be  required. 

TbU  work  is  in  the  coJi^cti^jx  district  of  New  York;  nearest  port  of  entry,  New 
TorkCily;  ne«re0iIj^£A.^^ijiS^^^;^ckwell8  Island  hght;  nearest  fort>  Fort  Columbus. 
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DBI& 

Amount. 

Jnne  U.  IMO 
Adk.  2,1U3 

jJlylsilWS 

•10  000 

— mew 

Amount ezpsudad  to  June  30,  1893,  inoluatre  of  ontatHndingliakilitiea....  fIT7,5( 
Money  statement. 


IAniouiit  (eHtimatoil)  roqi 
Amouut  that  can  beprofit 
Submitted  in  complianoi 
harbor  acts  of  1866  and  1867 


project 78,000.00 


aletioa  of  eristi 
infiscajyeareo 

il  of  sundry  civil  act  of  March  'i,  1893. 


Abttract  of  propofahfor  improving  N^eloien  Creek,  A>tr  York,  rpwirvd  in  mponte  to  ad- 
Vtrliatmenl  doled  Aagait  H,  tfi!/.;,  <tnd  optntd  September  24,  189S,  6y  Lieut.  Col.  O.  L. 
GiUoapie,  t-orjn  of  Engineer*. 


KaiiiD  -If  l>U1der. 

M>torial  to  b«  dredged. 

Ho. 

""work"  W 

out>ic  yojda. 

County  ^1  Works 

taNIcholaCbBni- 

fhI  D.Kk. 
9.90UenbicyBrd.. 

From  Nfcbole 
Cbemlul  Dook  to 

M»r.tb  »vcnne. 
28,eouoi>bk.yiinU. 

Per 
ruble 
ywTl- 

^^.,. 

Per 
y"«rd° 

Amonnt, 

3Ui. 

Anuunl. 

S»0.6B 

5,' BOO 
1.400 
S,6U0 

"1 

•its. 

•0.33 

las 

*>.604 

" 

Mcirriii*  Cuming.  Dre-lgiag  Co-.. - 

9,501 

fiwDB  of  biaaur. 

Ho. 

bn^chl^flUUc^lo 

From  rnuln  bnuieb 

(eiut  hntnoh). 
a,lM  cubic  yard*. 

Total. 

Ter 

...... 

ouWc 
ywd. 

^.„. 

10.41 

»1S,51Q 

*a.44 

•i,fi»e,oo 

•11,«55.0D 

„ 

" 

Uorrii  &  Comlaga  DnxIgiui^Co 

11,97 

l^ 

3.00 

40,e7i.w 

*  If  rmtrict«d  to  eight  houra  work  per  day. 

tif  aiii«atrlctedmr«K*rdto  workliighonn;  lomatbld. 
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Abstract  of  proposals  for  improving  Newtown  Creeky  New  York^  received  in  response  to 
advertisement  dated  September  :26,  1S92,  and  opened  November  3,  1892,  by  Lieut.  Col.  G. 
L.  GillespiCj  Corps  of  Engineers, 


K<K 


1 
2 
3 

4 


Names  of  bidden. 


Atlantio  Dredeing  Co 

Morris  Sc  Cumings  Dredgiiig  Co 

KUjah  Br»inard 

ThomM  Potter 


Material  to  be  dredged. 


From  Central  Oil 

Works  to  Uueena 

Couuty  Oil  Works, 

11,500  cubic  yards. 


Per 

cubic 
yard. 


$0.40 
.40 
.39 
.40 


Amount. 


$4,600 
4,000 
4,485 
4,000 


From  Queens 

County  Oil  Works 

to  Nichols 

Chemical  Dock, 

14,140  cubic  yards. 


Per 
cubic 
yard. 


$0.95 
.80 
.79 
.70 


Amount. 


$13, 433. 00 

11, 312. 00 

11,170.60 

9,898.00 


From  Nichols 

Chemical  Dock  to 

Maspeth  avenue, 

28, 800  cubic  yards. 


Per 

cubic 
yard. 


$0.26^ 
.26 
.27 
.26 


Amouut. 


$7, 632 
7,488 
7,776 
7,488 


No. 


1 
2 
3 

4 


Names  of  bidders. 


Atlantic  Dredging  Co 

Morris  &,  Cumings  Dredging  Co 

EUJah  Brainard 

Thomas  Potter 


Material  to  be  dredged. 


From  Maspeth 
avenue  to  Metropoli- 
tan avenue  (west 
branch),  32,750 
cubic  yards. 


Per 

cubic 
yard. 


$0.32 
.33 
.3:i 
.29 


Amount. 


$10,480.00 

10, 807. 50 

10, 807. 50 

9, 497. 50 


From  main  branch 

(east  branch), 
3,620  cubic  yards. 


Per 
cubic 
yard. 


$0.32 
.3;i 
.33 
.29 


Amount. 


$1,158.40 
1, 194. 60 
1, 194. 60 
1,049.80 


Total. 


$37, 303. 40 
35,402.10 
35,433.70 

*32, 533. 30 


*  Lowest  bidder  in  aggregate. 


COMMERCIAL  STATISTICS. 


The  commercial  statistics  for  the  fiscal  year  ending  June  30,  1890,  have  remained 
practicfldly  unchanged,  and  i^e  therefore  herein  repeated. 

Imports  and  exports. 


Articles. 


Lumber feet,  B.  M. 

Coal tons. 

1^  Ceases  ... 

^'^ *  I  gallons  . 

Sesidnnm do... 

Grain bushels. 

Brick 


Lime  and  cement barrels. 

8tone  and  sand tous. 

Clialk do... 

Tin,  lead,  iron,  and  ste^ do... 

CMlofriteiol pounds. 

Jiite,h0mp.manila,eto tons. 

Smpw  barrels  and  cases 

JTaphiha gallons. 

Candles  and  wax pounds. 

SepanHedaeid gallons. 

KliMeUaaeoas..... tons. 


OMil. 


Amouut. 


Imported. 


263, 040, 852 
440,410 


19, 949, 255 

20, 093, 200 

140,000 

125,000,000 

260,000 

105,000 

20,000 

9,776 

20, 457, 437 

200,000 

677,058 


Exported. 


21, 000, 000 


2, 937, 273 

29, 252. 557 

1, 378, 148 


500 


1.036 

6, 464, 226 

11,765,064 

1,035,695 

24, 075 


Yalae. 


$5,936,994 

1,652,794 

2. 900, 000 

3, 026,  509 

623,438 

140,000 

650,000 

260,000 

107,000 

70,000 

905,791 

135,840 

2,000,000 

460,033 

381,983 


19, 366 
2, 236, 521 

^2,045,745 
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ClMS. 

Number. 

ToBMRft 

la 

J 

1.022 
3.IM8 

8- 

B,2Tt 

IMPROVE srENT  OP  BUTTERMILK  CHAKNEL.NEW  YORK  HARROR. 

Buttermilk  ChmiDel  is  the  uame  given  to  the  cbanuel  which  separates 
Governors  Island,  at  the  month  of  the  East  River,  New  York  Harbor, 
from  the  city  of  Brooklyn,  Trhich  ties  east  of  it. 

The  channel  on  the  northwest  side  of  Governors  Island,  which  sepa- 
rates it  from  the  lower  end  of  the  city  of  New  York,  is  the  wider  and 
deeper  of  the  two,  and  is  the  channel  most  used  by  veasels  passing 
between  the  East  Kiver  and  other  parts  of  New  York  Harbor. 

Bnttermilk  Channel  was  formerly  obstructed  by  three  shoals: 

(IJ  A  shoal  lying  above  and  northeast  of  (lovemore  Island,  project- 
ing into  Buttermilk  Channel  and  extending  over  to  the  main  channel 
on  the  other  side,  which  originally  had  a  least  depth  over  it  of  9J  feet 
at  mean  low  water. 

(ij)  A  shoal  putting  out  from  Red  Hook  Point,  on  the  Brooklyn  side, 
and  extending  up  the  eastern  side  of  the  channel  to  the  entrance  of  the 
Atlantic  Basin,  with  a  least  depth  on  it  of  about  6  feet  at  mean  low 
water  and  an  average  depth  of  trom  10  feet  to  12  feet  mean  low  water. 

(3)  A  shoal  putting  out  from  the  southern  side  of  Governors  Island 
and  extending  towards  the  Ited  Hook  Point  Sboal,  which  is  partly  dry 
at  mean  low  water. 

Between  the  first-mentioned  shoal  and  Governors  Island  there  was 
formerly  a  narrow  channel  with  30  feet  of  water  in  it,  and  between  this 
shoal  and  the  Brooklyn  shore  a  channel  of  the  same  depth,  also  origi- 
nally narrow. 

A  narrow  and  crooked  channel  about  30  feet  deep  lies  between  the 
two  latter  shoals. 

The  line  of  docks  and  wharves  from  the  Brooklyn  Bridge  down  to 
the  mouth  of  the  Atlantic  Basin  on  the  Brooklyn  side  is  one  of  the 
most  important  in  the  New  York  Harbor,  and  this  part  of  the  river, 
extending  from  the  Brooklyn  Bridge  to  Governors  Island,  was  formerly 
regarded  by  pilots  and  masters  of  vessels  as  one  of  the  most  difBcult 
places  in  New  York  waters  to  carry  a  vessel  through  safely  on  acconnt 
of  this  shoal,  the  rapid  current,  and  the  enormous  traffic  pas^ng  not 
only  up  and  down  but  across  the  stream. 

Tows,  tugs,  small  steamers,  and  small  craft  generally,  in  passingap 
and  down  this  pact  of  the  East  River,  keep  to  the  New  York  aide,  lore- 


APPENDIX   E — REPORT   OF   LIEUT.  COL.  GILLESPIE.        1051 

ing  the  larger  class  of  sound  steamers,  ocean  steamers,  and  seagoing 
ships  in  tow  of  tugs  to  keep  over  towards  the  shoal  at  the  upper  point 
of  Governors  Island,  and  if,  as  was  often  the  case,  these  vessels  were 
obliged  to  stop  in  order  to  avoid  collision  with  ferryboats,  sloops,  and 
canal-boat  tows,  they  were  liable  to  drift  upon  this  shoal. 

Upon  a  statement  of  these  diflBculties,  made  by  shipping  merchants 
and  others  whose  business  lay  along  the  Brooklyn  wharves  between 
Wall  Street  Ferry  and  the  Atlantic  Basin,  a  survey  of  this  shoal  was 
ordered  in  1872,  and  a  project  for  its  improvement  was  adopted  in  1880. 

The  appropriations  made  by  the  several  river  and  harbor  acts  from 
June  4, 1880,  to  August  11, 1888^  both  inclusive,  have  been  so  applied 
as  to  complete  the  removal  of  this  shoal  to  a  depth  of  26  feet,  mean  low 
water,  at  an  estimated  cost  of  $340,000. 

The  contract,for  final  work  was  closed  July  3, 1891, 

The  river  and  harbor  act  of  September  19, 1890,  made  provision  for 
the  survey  of  Red  Hook  Shoal,  lying  at  the  southern  entrance  to  the 
Buttermilk  Channel,  "opposite  the  southeast  side  of  Governors  Island,^ 
and  the  report  thereon,  dated  October  17, 1890,  states  that  the  shoal 
contains  1,484,048  cubic  yards  of  material,  scow  measurement.  The  esti- 
mated cost  of  removal  was  $529,000. 

WORK  DONE  DURING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1893. 

At  the  opening  of  the  fiscal  year  no  contract  was  in  force. 

The  balance  available  on  the  completion  of  the  contract  expiring 
July  3,  1891,  was  $25,000,  approximately.  The  only  place  where  it 
could  be  applied  was  at  Ec^  Hook  Shoal,  but  since  that  shoal  is  2,500 
feet  long  and  1,000  feet  wide,  with  an  average  depth  of  less  than  10 
feet  of  water  at  mean  low  water,  and  in  the  vicinity  of  the  buoy  mark- 
ing its  western  border  is  composed  of  compact  sand  covered  with  bowl- 
ders, the  available  balance  was  too  small  to  widen  the  channel  or  lower 
the  shoal  in  a  way  to  benefit  navigation  appreciably.  Besides  this, 
the  dredges,  which  alone  could  do  the  work,  were  already  engaged, 
and  it  was  not  possible  that  they  could  be  secured  within  a  reasonable 
time,  except  at  excessive  rates,  not  justified  by  the  circumstances. 

It  was  therefore  deemed  best  to  hold  the  money  in  the  Treasury  until 
it  could  be  judiciously  used  in  connection  with  the  appropriation  to  be 
made  by  the  succeeding  river  and  harbor  act,  towards  the  removal  of 
the  western  half  of  the  shoal,  in  the  execution  of  a  project  formed  for 
straightening  the  channel  at  the  southern  entrance. 

The  act  of  July  13, 1892,  appropriated  $100,000  for  improving  But- 
termilk Channel. 

Sealed  proposals  for  doing  the  work  of  dredging  so  much  of  Ked 
Hook  Shoal  as  the  appropriation  permitted  were  opened  September  13, 
1892,  and  a  contract  was  made  September  26, 1892,  with  the  Interna- 
tional Contracting  Company,  the  lowest  bidder,  at  32,7  cents  per  cubic 
yard. 

Work  under  the  contract  was  begun  May  1, 1893,  and  at  the  close  of 
the  present  fiscal  year  32,308  cubic  yards  of  material  had  been  removed ; 
26,387  cubic  yards  were  taken  from  the  eastern  end  near  the  entrance 
to  the  Atlantic  Basin,  and  5,921  cubic  yards  from  the  northwestern 
edge  of  the  shoal  near  black  buoy  No.  2.  The  shoal  will  be  removed  by 
successive  cuts,  extending  from  the  buoy  towards  the  Brooklyn  shore. 

When  the  shoal  is  entirely  removed  Buttermilk  Channel,  opposite 
Atlantic  Basin,  will  be  1,000  feet  wide,  and  the  set  of  the  currents  will 
be  so  direct  along  the  southern  margin  of  GovemorB  Island  that  the 
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improved  depthsof^tifoct  will  bemsiiiitainec]  with  reasoiiablp  certainty, 
without  the  iieceftsity  lor  an  artificial  bank  to  be  built  upon  that  islaud 
or  apoQ  the  slioal  extending  from  it  to  the  soutli  westward. 

The  amount  expended  dnrine  the  fiscal  year  ending  June  30, 1893, 
inchisive  of  oiitstunding  liabilitieB,  waa  $12,821.24. 

An  appropriation  of  ^200,000  is  recoTnmended  towards  the  comple- 
tion of  this  improvement,  which  is  required  to  facilitate  the  navigation 
of  the  southern  entrance  to  Buttermilk  Channel,  now  obstructed  by  the 
Ked  Hook  Shoal. 

This  work  ia  in  the  collBction  district  of  Now  York.  Tlie  nenriiet  port  of  entry  is 
New  York  City,  and  the  nearest  work  of  defense  Fort  ColuiuLus,  Now  York  Hftrbor. 
The  noareet  lighl-boiise  ia  BolibinB  Roof. 

A-moanii  approprialei. 


ApiJi^ati™. 

Daw. 

A.„.„t. 

DMagJPB 

Jrds  t.mo 

Unr.   4,1K8I 
A"K.  2.  IMS 
Jnly    5.  ISM 
Ans.  ft.  USi 

j'ui^lal^ 

♦BO.OM 

^ 

Mft2» 

MftttO 

AmDUnt  expended  to  J  una  30,  1893,  inclnaivB  of  outstanding  liubilltiu.  1334,337.99 
Money  niat^ment. 

Jnly  1,1892,  balutioe  nncspended «S4,  fU3.25 

AuiDiHit  Hppropriated  by  luit  approved  July  13,  1803 100,000.00 

124,803.25 
Juno  30.  1803,  umoont  exppniled  during  Bsp 111  j-cnr U,  489. 44 

Jnly  1,  1693,  balance  nnex|>eiided 118,353.81 

Jnly  1,  1893,  on tetandiog  liabilities «I!,33I.80 

July  1,  1893,  amoimt  coveted  by  nncomploted  contiaota 100,615.28 

106,947.08 

Jnly  1, 1893,  balance  available 11,406.73 

(Amount  (estimated)  required  for  completion  of  existing  project 401,  000.00 
AmountthatoanbeprolitBblyexpeiiiledin fiscal yearendiii^JuneSO,  1895  200,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riTer  and 
liarbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,  1603. 


Alntraet  of  propoiali  for  tmpronng  Buttermilk  Channel,  Nea  Tort,  receiwd  i»  retponte 
to  adeertiaaneKt  dated  Auguil  4,  1392,  and  opened  September  IS,  189S,  bjr  lA«itt.  Col.  G. 
L.  Gilletpie,  Corpi  of  Engineert. 


Nmrneofblddiir. 

DrBrteinK»«,000 

rtSlfromHrfTHMk 
Sboal. 

j»rd. 

AMount. 

W,B5             »1BT,000 

.es         I21.MM 

LowMtUd. 

_J 
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COMMERCIAL  STATISTICS. 

!     The  commercial  statistics  for  the  fiscal  year  ending  Jnne  30, 1800,  have  remained 
'  practically  unchanged,  and  are  therefore  herein  repeated. 

The  commerce  of  Battermilk  Channel  is  so  intimately  connected  with  that  of  New 
'  York  Harbor  that  it  is  impracticable  to  determine  the  amonnt  and  value. 

The  number  and  tonnage  of  vessels  loading  and  unloading  at  the  Brooklj^ n  wharves, 
immediately  fronting  on  Buttermilk  Channel,  during  the  fiscal  year  ending  June  30, 
1890^  as  shown  by  the  Maritime  Register,  is  as  follows : 

Vessels  arriving  and  departing. 


Class. 


Steamers. . . 

Ships 

Barks 

Brigs 

Schooners  . 

Total 


Number. 


3,958 


Tonnage. 


1,047 

1, 430, 102 

253 

389,900 

1,632 

783, 36o 

312 

09,600 

714 

214,200 

2, 917, 348 


This  does  not  include  the  numerous  lighters  and  canal  boats,  of  which  no  record 
is  kept. 


E  g. 

IMPROVEMENT  OF  GOWANUS  BAY,  RED  HOOK,  GOWANUS   CREEK,  AND 

BAY  RIDGE  CHANNELS,  NEW  YORK  HARBOR. 

I 

Gowanus  Bay  is  a  part  of  Kew  York  Harbor  lying  at  the  mouth  of 
Gowanus  Creek  in  the  southwestern  part  of  the  city  of  Brooklyn.  The 
depth  of  water  in  the  channel  was  formerly  7  to  12  feet  at  mean  low 
water,  which  was  wholly  insufficient  for  the  passage  of  the  vessels 
employed  in  the  commerce  of  the  district.  A  survey  of  Gowanus  Bay 
aad  Greek  was  made  in  1880,  and  a  project  for  the  improvement  was 
submitted  in  January,  1881. 

This  project  provided  for  dredging  a  channel  on  the  north  side 
between  the  pier  lines  established  by  the  commissioners  appointed  by 
the  State  of  New  York  in  1875,  beginning  at  the  bay  and  extending  up 
the  creek  to  Hamilton  Avenue  Bridge  18  feet  at  mean  low  water,  and 
200  feet  wide,  except  for  the  upper  few  hundred  feet  near  the  bridge, 
where  the  width  was  to  be  gradually  reduced  from  200  feet  to  100  feet. 

The  total  length  of  the  proposed  channel  was  about  9,000  feet,  and  the 
total  estimated  cost  of  improvement  was  $182,500. 

The  proposed  channel,  however,  did  not  follow  the  old  channel  at 
the  mouth  of  the  creek,  since  the  pier  line  established  by  the  State 
commission  of  1875  crossed  the  old  channel  at  that  point  and  encroached 
upon  the  water  grant  of  the  riparian  owners. 

The  owners  of  this  property,  Messrs.  Beard  &  Eobinson,  were  anx- 
ious, nevertheless,  to  have  the  old  channel  improved  instead  of  having 
the  new  one  formed,  as  proposed,  outside  of  the  established  pier  line; 
but  as  this  could  not  be  done  they  surrendered  their  right  to  build  out 
to  the  pier  Kne.  They  signed  a  paper  relinquishing  their  right  to  build 
piew  which  sl^09l4  oI)strcict  tiie  old  channel  so  long  as  that  channel 
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should  be  permitted  to  exist;  and  the  Maritime  Association  of  New 
York  at  the  same  time  x>etitioned  tliat  the  old  channel  should  be  kept 
open.  As  the  improvement  of  this  channel  would,  however,  help  only 
the  land  near  it  on  the  north  side,  and  not  at  all  that  which  lay  on  the 
opposite  or  southerly  side  of  the  creek,  the  local  officer  recommended 
that  the  conflict  of  interests  should  be  settled  by  dredging  the  natural 
channel  from  the  Hamilton  Avenue  Bridge  down  to  the  southwest  cor- 
ner of  the  Erie  Basin ;  and  that  from  that  point  two  channels  be  dredged, 
one  running  northerly  along  the  west  side  of  the  Erie  Basin  to  deep 
water,  near  Bed  Hook,  and  the  other  running  across  the  bay  at  the 
entrance  and  thence  southerly  along  the  wharves  on  the  south  side  of 
the  bay,  towards  Bay  Bidge. 

Both  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
mean  low  water. 

This  project  required  for  its  execution  a  larger  amount  of  work  than 
the  original  scheme  called  for,  namely: 

The  ezcayation  of  583,530  oabio  yards  of  material,  which,  at  30  cents  per 

oabicyard,  would  cost $175,059.00 

Contingencies,  10  per  cent 17,505.90 

Total 192,564.90 

In  the  absence  of  any  special  governmental  legislation,  legal  measures 
conforming  to'State  requirements  and  necessary  for  securing  the  right 
of  way  across  Beard  So  Kobinson's  property,  at  the  mouth  of  the  creek, 
were  completed  satisfactorily,  after  some  delay,  in  May,  1883,  and  under 
appropriations  of  1881, 1882.  and  1883  the  proposed  Bed  Hook  branch 
of  the  channel  was  dredgea  100  feet  wide  for  a  length  of  2,000  feet, 
measured  from  Bed  Hook,  and  the  southern  channel,  running  towards 
Bay  Bidge,  was  begun  at  the  southern  end  and  carried  northward  for 
a  distance  of  1,900  feet,  to  near  Forty-third  street,  with  depths  varying 
from  21  to  17  feet,  except  for  a  few  hundred  feet  at  the  upx>er  end  on  the 
eastern  side,  where  the  last  cut  was  left  unfinished. 

The  sum  of  $7,500  was  appropriated  by  the  act  of  August  5, 1886, 
and  was  applied  towards  the  improvement  of  the  Red  Hook  and  Gow- 
anus  Creek  Channel,  which  at  the  close  of  the  contract  for  dredging, 
March  12, 1887,  was  200  feet  wide  and  18  feet  deep  from  the  entrance 
to  the  foot  of  Court  street,  Brooklyn,  and  thence  40  feet  wide  and  15 
feet  deep  to  Sigourney  strteet. 

A  sketch  of  the  work,  June  30, 1885,  may  be  found  in  the  Annual 
Beport  Chief  of  Engineers  for  that  year.  Part  I,  p.  672. 

Under  the  estimates  of  $192,564.90  only  $72,500  had  been  appropri- 
ated to  June  30, 1887. 

In  the  Annual  Report  for  1888,  p.  615,  the  local  of&cer  stated  that  the 
dimensions  previously  adopted  for  the  two  channels  were  too  small  in 
view  of  the  great  increase  in  length  and  draft  which  had  taken  place 
lately  in  the  construction  of  sea-going  vessels,  especially  steamers,  and 
recommended  that  the  depth  of  these  channels  be  increased  to  21  feet, 
mean  low  water,  and  their  width  to  400  feet,  while  to  facilitate  the 
handling  of  vessels  in  the  contracted  space  near  the  mouth  of  Gowanus 
Creek,  and  to  enable  those  drawing  21  feet  of  water  to  pass  directly 
from  the  Bay  Ridge  Channel  at  Fortieth  street  to  the  Red  Hook  Chan- 
nel at  the  southwestern  entrance  to  Erie  Basin,  without  requiring  them 
to  go  to  the  junction  of  the  channels  at  Twenty-eighth  street,  it  was 
turther  recommended  that  the  triangular  shoal  area  separating  the  two 
channels  at  the  entrance  be  deepened  to  21  feet,  mean  low  water. 
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It  was  CBtimated  that  these  changes  would  involve  the  removal  of 
1,346,000  cubic  yards  of  material,  measured  in  place,  as  follows: 

Red  Hook  Channel  (from  entrance  to  Henry  street) : 

To  deepen  it  to  21  feet cubic  yards. .        70, 000 

To  widen  it  to  400  feet do 100,000 

170,000 

Gowanns  Creek  Channel  (ftom  Henry  street  to  Hamilton  Avenne  Bridge) : 

To  deepen  it  to  21  feet cubic  yards..       350,000 

To  cutaway  at  the  angle do 300,000 


X. 


650,000 


Bay  Rjdee  Channel  (from  Twenty-eighth  street  to  Sixteenth  street.  South 
Brooklyn) : 

To  deepen  it  to  21  feet cubic  yards..      250, (XX) 

To  widen  it  to  400  feet do 275,000 

525,000 

Total,  in  place cubic  yards..  1,345,000 

Which,  at  40  cents  per  cubic  yard,  would  cost $538, 0(X) 

Contingencies 62,000 

Total 600,000 

The  river  and  harbor  act  of  August  11, 1888,  making  appropriations 
for  continuing  the  improvement,  reads  as  follows: 

Continuing  the  improvement  by  dredging  to  21  feet,  mean  low  water,  and 
widening  the  channel  to  400  feet  on  the  northerly  side  from  the  foot  of  Percival 
street  along  the  wharves  to  the  23-foot  curve  opposite  the  entrance  to  Erie  Basin, 
$60,000. 

This  provided  for  the  commencement  of  the  first  and  second  parts  of 
the  project  recommended  in  1888.  The  required  width  of  400  feet  at 
the  entrance  could  not  be  obtained  without  dredginp:  inside  the  pier- 
head and  bulkhead  line  established  by  the  fcState  in  1875,  and  the  upper 
3,000  feet  of  the  creek  could  not  be  made  400  feet  wide  without  inter- 
fering with  the  vested  rights  of  property  on  the  west  side  to  such  a 
degree  as  to  practically  prohibit  the  execution  of  the  project.  The 
project  which  was  accordingly  adopted  for  the  appb'cation  of  the 
appropriation  provided  that  the  channel  to  be  ultimately  dredged 
should  be  400  feet  wide  from  the  entrance  to  the  eastern  end  of  the 
Erie  Basin,  and  caixied  thence  250  feet  wide  to  the  foot  of  Percival 
street,  where  provision  would  be  made  again  for  widening  the  channel 
by  dredging  out  the  three  triangular  spaces  or  slips  on  the  north  side 
immediately  below  that  street. 

Operations  under  the  contract  of  February  27, 1889,  for  the  removal 
of  300,000  cubic  yards  of  material  from  Bed  Hook  and  Gowanus  Creek 
Channel,  extending  from  the  entrance  near  the  western  entrance  to 
Brie  Basin  to  Percival  street,  were  completed  February  26, 1891,  and 
the  channel  was  then  throughout  100  feet  wide  and  21  feet  deep,  mean 
low  water. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $60,000 
for  improving  the  channel  at  Gowanus  Bay,  New  York,  to  be  applied 
on  the  northerly  side  (Red  Hook  and  Gowanus  Creek  channels),  from 
the  foot  of  Percival  street  along  the  wharves  to  the  23-foot  curve  oppo- 
site the  entrance  to  the  Erie  Basin. 

The  contract  for  this  work,  which  was  dated  January  8, 1891,  was 
completed  April  30, 1802.    The  cUauuel  was  then  230  feet  wide  from 
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entraoce  to  Twenty-eighth  street  and  150  feet  wide  thence  to  Percival 
street 

The  same  act  appropriated  $100,000  for  a  channel  400  feet  wide  and 
21  f^t  deep  on  the  aouth  shore  (Bay  Bidge  Gbannel),  from  Twenty- 
eightii  street  soath  along  tliat  shore  to  the  21-foot  curve  near  Bay 
EMge. 

The  contract  for  the  work,  dated  January  8,  1891,  was  completed 
June  18,  1892.  The  channel  was  then  120  feet  wide  from  Twenty- 
eighth  street  to  Thirtyuintli  street  and  90  feet  wide  thence  to  Sixtieth 
street. 

The  adopted  project  for  the  improvement  of  this  bay,  therefore,  con- 
templates a  channel  ou  the  north  and  south  sides  of  the  bay  each  400 
feet  wide  and  31  feet  deep  at  mean  low  water,  and  the  removal  also  to 
the  depth  of  21  feet  of  the  triangular  shoal  at  tlie  entrance  to  the  bay 
embraced  between  the  two  channels. 

Harbor  lines  were  established  by  the  Seeretiiry  of  War  March  4, 
1890,  on  both  shores  of  Gowanns  Bay. 

To  remove  any  misapprehension  as  to  their  exact  location  on  the 
north  ahore,  it  seems  beat  to  repeat  that  tbe  pierhead  and  bulkhead 
lines  ijo  establislied  are  coincident  thi-oughout  Irom  the  foot  of  Ferris 
street  to  Hamilton  avenue,  South  Brooklyn.  They  lie  exterior  to  the 
Erie  Basin  and  follow  to  the  foot  of  Court  street  the  exterior  sea-wall 
hne  established  by  chapter  398,  Laws  of  the  State  of  Hew  York,  1875; 
and  thence  to  Hamilton  avenae  follow  the  bnlkhead  line  estabhshed  by 
chapter  763,  Laws  of  Sew  York,  1857. 

In  regard  to  the  harbor  lines  for  the  nouth  shore  of  Gowanus  Bay 
(along  the  Bay  Uidge  Cbaunel),  adopted  by  the  Secretaiy  of  War 
March  4, 1890,  attention  is  invited  to  the  fact  that  "  the  piers  between 
the  adopted  pier  and  bulkhead  lines  may  be  filled  with  sohd  material 
when  an  e^nal  tidal  prism  is  provided  in  compensation  therefor  behind 
the  authorized  bnlkhead  lines  and  adjacent  to  said  piers."  (Annual 
Beport  Chief  of  Engineers,  1890,  p.  815.) 

WOEK  DONE  DUBINa  THE  FIBCAL  TBAE  EKDING  JTJHB  30,  1893. 

General  improvement,  Red  Hook  and  Gowanus  Creek  Channels, — At 
the  opening  of  the  fiscal  year  no  work  was  in  progress. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated,  for  continu- 
ing improvement,  $100,000,  "  for  distribution  by  allotment  between  JBed 
Hook  and  Gowanus  Creek  Channels  at  the  discretion  of  the  Secretary 
of  War." 

A  project,  providing  for  the  exxtenditnre  of  $58,000  on  Red  Hook 
Channel  and  $42,000  on  Gowanus  Creek  Channel,  was  approved  by  the 
Secretary  of  War  August  4,  1892.  Under  this  project  advertisement 
and  specifications  were  iBSued  August  6, 1892,  inviting  proposals  to  be 
opened  September  14, 1892.  On  a<',count  of  informalities  in  the  propo- 
sals of  the  two  lowest  bidders,  all  bids  were  rejected  by  direction  of  the 
Secretary  of  War,  and  the  work  was  readvertised  October  27,  the  pro- 
posals to  be  opened  December  21,  1892. 

The  proposal  of  the  International  Contracting  Company  to  dredge 
the  material  at  13.7  cents  per  cubic  yard  was  accepted,  with  the  ap- 
proval of  the  Secretary  of  War,  and  a  contract  was  entered  into  with 
that  company  under  date  of  January  6, 1893. 

Work  under  this  contract  began  May  22, 1893,  with  one  large  clam- 
shell dredge,  but,  owing  to  mechanl<tal  defects  in  the  constrnction  <^ 
the  macbiiie,  its  efficiency  has  not  equaled  ezpectatjons. 
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The  quantity  removed  under  this  contract  at  the  close  of  the  year  is 
13,^1  cubic  yards. 

The  amount  expended  on  this  channel  during  the  fiscal  year  ending 
June  30, 1893,  inclusive  of  outstanding  liabilities,  was  $2,405.40. 

Bay  Ridge  Channel. — No  operations  were  in  progress  at  the  opening 
of  the  fiscal  year. 

The  river  and  harbor  act  of  July  13,  1893,  appropriated  $98,000  for 
completing  improvement. 

.This  work  was  included  in  the  advertisement  for  Ked  Hook  and  Go- 
wanus  Creek  Channels,  and  in  the  contract  with  The  International 
Contracting  Company,  dated  January  6, 1893,  at  the  price  of  13.7  cents 
per  cubic  yard. 

Gyrations  on  this  channel  began  June  17, 1893,  with  one  small  dip- 
per dredge. 

The  contract  for  the  work  provides  for  its  completion  by  August  1, 
1894. 

The  quantity  removed  from  Bay  Eidge  Channel  under  this  contract 
at  the  close  of  the  fiscal  year,  is  6,996  cubic  yards. 

The  amount  expended  on  this  channel  during  the  fiscal  year  ending 
June  30, 1893,  inclusive  of  outstanding  liabilities,  was  $29,363.06. 

The  amount  that  can  be  profitably  expended  upon  the  improvement 
of  Oowanus  Bay  channels  during  the  fiscal  year  ending  June  30, 1895, 
is  $250,000,  which  amount  should  be  appropriated  in  one  sum  for  dis- 
tribution by  allotment  between  the  Bed  Hook  and  Gowanus  Creek  and 
Bay  Bidge  channels  and  the  triangular  area  between  them  at  their 
junction,  at  the  discretion  of  the  Secretary  of  War. 

Gowanos  Bay  is  m  the  collection  district  of  New  York  City.  Nearest  light,  Rob- 
hins  Reef.  Nearest  work  of  defense,  the  fort  on  Governors  Island;  1  mile  to  the 
northward. 

AfMuntB  appropriated. 


Application. 


Prodging 


dgini 


Do. 
Do. 
Do. 
Do. 
Do. 


Total 


Anionnt. 


Mar.  3,1681 
Aug.  2,1882 
July  5,1884 
Aug.  5,1886 
Aug.  11,1888 
Sept  19, 1890 
July  13, 1892 


$40,000 

20, 000 

5.000 

7,500 

60.000 

160, 000 

198,600 


491, 100 


Amount  expended  to  Jnne  30^  1893,  inclosive  of  outstanding  liabilities. .  $295, 088. 89 

Money  statement 

Jnlyl,  1893»  balance  unexpended $29,179.57 

Amount  appropriated  by  act  approved  July  13,  1892 198, 600. 00 

227, 779. 57 
Jnne  90, 1893,  amo^nnt  expended  daring  fiscal  year 28,983.66 

Jnly  1, 1893,  balance  unexpended 198,795.91 

July  1, 1893,  ontrtanding fiabUities $2,784.80 

July  1, 1883,  amount  covered  by  uncompleted  contracts 173, 260. 20 

176, 045. 00 

July  1, 1803,  baUmoe  available 22,750.91 

{Amount  (estimated)  required  for  completion  of  ©xistinj?  project 281, 400. 00 
Amonnttbat  can  be  profitably  expanded  in  Hscal  year  en^l^^^  Juno  30,1895  250, 000. 00 
Submitted  in  oomplianoe  with  ren  nirements  of  Hections  ^  of  river  and 
harbor  fiets  of  im  and  1867  an  j  of  s^i^^lry  civil  ^^  of  ^arcb  3, 1893. 

mats — 67 


Im 
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Ahsiract  of  proposals  for  improving  channels  in  Gmvanus  Bay,  reenred  in  retponw  ii^ 
adrertisement  dated  August  6, 1892,  and  opened  September  14, 189$,  by  Lieut,  Col,  G,  L, 
Gillespie,  Corps  of  Engineers, 


No. 


2 

8 

4 
6 


Kame  of  bidd«T. 


The  Interaational  Contract- 

injSCo 

Atlantic  Dredging  Co 

The  W.  H.  Beard  Dredging  Co. 

P.  Sanfiird  Rosa 

Morris  &.  Cnminga  Dredging 
Co 


Dredging 

440,000  cnbio 

.yards  Aroni 

Bay  Bidge 

ChanneL 


Per 
cnbio 
yard. 


Cents. 

19.7 

35 
(23.64 
{19.7 

28 

27| 


Amount. 


$86,680 

.154,000 

104.010 

86,680 

123,200 

119,350 


Dredging 

280,000  cnbio 

yards  from 

Bed  Hook 

Channel. 


Per 
cubic 
yard. 


Cents. 
19.7 
30 
21.9 
18.15 
24.50 

34.50 


Amonnt. 


$55,160 
84.000 
61,320 
51,100 
68,600 

68,600 


Dredging 

.   190,000  oabic 

yards  lV«nn 

Gowanos  Creek 

Cluumcd. 


Per 
cubic 
yard. 


Cents. 
19.7 
42 
37.6 
28 
8S.4 

88 


Amount. 


TotaL 


$87,480 
79,800 
52,440 
43,700 
61,560 


♦$179,270 

317,800 

m7.77« 

:18],480 

253,360 


62,700  I      250,660 

I 


*Lofrest  bid.  tif  restricted  to  eight  hours  work  per  daj. 

t  If  unrestricted  in  regard  to  working  nours  per  day. 

Abstraei  of  proposals  for  dredging  channels  in  Gowanus  Bay,  New  Torh,  reodtfed  in  re- 
sponse to  adf}ertisement  dated  October  f7, 1892,  and  opened  December  21, 1892,  by  Capt, 
JO,  D.  Wheeler,  assistant  quartermaster,  U,  8.  Army,  in  the  oJjUsial  absence  of  Lieut, 
Col,  G,  L,  Gillespie,  Corps  of  Engineers. 


Ko. 


2 
3 


Name  of  bidder. 


Morris  A  Cumings  Dre<1ging 
Co...: 

Atlimtic  Dredging  Co 

The  Intemationiu  Contract- 
ing Co 

The  W.  H.  Beard  Dredging 


Co.:. 


Dre^gingl 

440,000  cubic 

j^trdsfrom 

Bay  Bidge 

Channel. . 


Per 
onbic 
yard. 


Cents. 
16.50 
17.50 

13.7 

15.5 


Amount. 


$72,600 
77,005 

60,280 

68,200 


280,000  cubic 

ywdsfrom 

Bed  Hook 

Channel. 


Per 
cubic 
yard. 


dents. 
16 
17.50 

13.7 

14.7 


Amount 


$44,800 

49,oeo 

38,360 
41,160 


Dredging 

190,000  cubic 

ywrdsfhrni 

Gowanus  Creek 

Channel. 


Per 
cubic 
yard. 


Cents. 
21 
17.60 

13.7 

18.9 


Amount. 


$38,900 
88,250 

26,030 

35,010 


TotaL 


$157,300 
♦150,250 

f  124, 670 

145,270 


•  Priro  for  all  tlie  channels  together.  t  Lowest  bid. 

X  For  the  three  chauiicls  together,  15.7  ccnte  per  cubic  yard. 


COMMERCIAL  STATISTICS. 


Tlie  commercial  statistics  for  tlio  fiscal  year  ending  Jnne  30,  1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated. 

[For  the  year  ending  Deconibcr  31, 1889.] 

Receipts  and  shipments. 


Articles. 


Coal tons. 

Brick number. 

Lumber feet,  B.  M . 

Lime,  etc barrels . 

Grain bushels . 

Ice tons. 

RoofiiiiT  tar barn^ls. 

Buihliiif!  .stout',  etc 

MisccUaiicuiis 


Quantity. 


687,000 

202,000,000 

147,000,000 

460,000 

2, 7.%,  000 

23U,0(>0 

75,000 


Value. 


Total 


$2,748,000 

1.414,000 

2,940,000 

600,000 

1.100,000 

805,000 

225.  UUO 

647,000 

2,500,000 

13,069,000 
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Vessels  arriving  and  departing  hetow  ITamilton  Avenue  Bridge. 


Class. 

Steamers 

Ships 

Barks 

Brigs 

Schooners ^ 

Total 


Tonnage. 


3.3, 211 

105, 741 

441, 6U 

17,  627 

57,  392 

655,585 


Vessels  arriving  and  departing  above  ITamilton  Arenue  Bridge  (record  of  bridge  tender). 


Jane  1, 1889,  to  May  31. 1890 
1886 

Increase  


Times 
opened 

and 
closed. 

Vessels 

passed 

through. 

8,624 
7,632 

7,668 
6,071 

992 

1,597 

Registered 
tonnage. 


1, 430, 664 
985, 431 


Daily 
average 
of  times 
opened. 


445,233 


28 
21 


Classification  of  vessels. 


Schooners'. . 

Sloops 

Barges 

Canal  boats 

Total 


Knmber. 


1,393 

972 

1,625 

3,678 


7,668 


Registered 
tonnage. 


172,738 

62,925 

409, 486 

785, 515 


1,430,664 


Draft. 


Feet. 
6-12 
6-10 
6-  8 
6-  8 


The  increase  in  value  of  receipts  and  shipments  compared  with  1887  is  $749,000. 
It  is  believed  that  the  values  as  stated  in  1887  are  too  large,  and  that  the  true  increase 
is  very  much  larger. 

Bay  Sidge  Channel. — ^These  statistics,  repeated  from  last  year's  report,  are  not 
included  in  the  previous  table : 


ICaterial. 

Asbestos,  cement,  paint,  and  roofing 

"Rrick  and  lamber 

Export  sngar.  machinery  uid  castings 

Petroleum  and  its  products 

Phosphates 

Ship  and  yacht  building,  dry  docks,  machine  and  boiler  works,  and  other  indiistrios 

Total 


Value. 


$2,225,000 
350,000 
175,  000 

3, 300, 000 
350,000 

1,000,000 


7,400,000 


There  are  large  factories  and  piers  building  along  the  line  of  the  channel,  which 
will  enhance  the  tonnage  and  values. 

Of  larger  vessels,  such  as  ships,  barks,  etc.,  ahout  *300  have  been  at  the  docks. 
From  observation,  it  is  estimated  that  there  are  about  1,200  of  smaller  craft. 
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A  large  proportion  of  the  vast  commerce  of  tlie  i)ort,  which  was  car- 
ried on  in  vessels  of  great  draft,  could  only  cross  these  shoals  at  or 
near  high  water. 

The  reasonable  demand  which  had  been  made  in  1884  by  commercial 
bodies  residing  in  New  York  City  that  increased  facilities  sliould  be 
aftbrded  for  entering  the  port  of  New  York  by  the  Sandy  Hook  route 
was  recognized  in  the  river  and  harbor  act  of  July  6,  1884,  which  pro- 
vided for  "deepening  Gedney  Channel  through  Sandy  Hook  Bar,  New 
York,  $200,000.'' 

A  few  words  upon  the  subject  of  the  lower  harbor  and  of  the  various 
channels  across  the  bar  at  the  entrance  are  here  necessary  for  a 
proper  understanding  of  the  causes  which  led  to  the  adoption  of  the 
Main  Ship  Channel  for  improvement. 

Qedney  Channel  is  the  main  channel  across  the  Ocean  Bar,  lying  at 
the  entrance  to  New  York  Harbor,  about  3  miles  outside  of  Sandy  Hook 
and  east  by  north  of  it.  Sandy  Hook  lies  about  9  miles  outside  of  and 
nearly  south  from  the  Narrows,  which  is  the  name  given  to  the  strait 
separating  the  nearest  points  of  Long  Island  and  Stateu  Island,  and 
the  Narrows,  in  turn,  are  about  7  miles  south  from  the  Battery  at  the 
extreme  southern  end  of  Manhatten  Island,  upon  which  New  Y'ork  is 
situated.  The  Narrows  are  about  1  mile  wide.  That  part  of  New  York 
Harbor  lying  outside  of  the  Narrows  is  commonly  known  as  the  Lower 
Bay. 

From  the  Narrows  northward  to  New  York  City  there  is  no  water 
less  than  6  fathoms  (36  feet)  deep  in  the  main  channel. 

Lower  Bay  is  a  large  tidal  basin,  with  an  area  of  about  100  square 
miles,  estimating  inside  or  northward  and  westward  of  a  line  drawn 
from  Sandy  Hook  to  Coney  Island. 

The  western  end  of  the  bay  formed  by  Sandy  Hook,  the  adjacent 
Jersey  shore,  and  Staten  Island,  is  known  as  Karitan  Bay,  and  the 
southern  part  of  it  inside  the  peninsular  of  Sandy  Hook  is  known  as 
Sandy  Hook  Bay,  or  more  commonly  as  the  Horseshoe. 

From  the  northwest  around  by  the  east  to  south-southeast  the  Lower 
Bay  is  open  to  the  full  sweep  of  the  Atlantic  Ocean. 

From  the  Narrows  to  the  northern  point  of  Sandy  Hook  is  about  9 
miles,  but  the.  shortest  distance  across  the  bay,  from  the  point  of  Sandy 
Hook  to  Coney  Island,  is  7  miles.  The  water  cross  section  on  this  line 
at  mean  low  water  is  about  790,000  square  feet,  through  which  the 
mean  velocity  is,  approximately,  1.6  feet  per  second;  but  the  maximum 
velocities  are  approximately  twice  as  great  (Board  of  Engineers'  re- 
port for  1884). 

At  the  Narrows  the  chanpel  is  about  1  mile  wide  and  70  feet  deep, 
with  depths  in  it  of  over  100  feet. 

Below  the  Narrows  there  is  one  main  channel,  commonly  known  as 
the  Main  Ship  Channel,  running  southward  to  a  point  about  1  mile 
west  of  the  upper  end  of  Sandy  Hook;  thence  turning  at  right  angles 
northward  and  eastward  for  4  miles  to  the  head  of  Gedney  Channel, 
and  thence  through  Gedney  Channel  east  to  the  deep  waters  of  the 
ocean. 

But  along  and  inside  the  above-mentioned  cross  section,  7  miles  be- 
tween Sandy  Hook  and  Coney  Island,  there  is  a  wide  shoal  with  five 
distinct  channels  of  varying  depths  running  through  it  seaward  and 
eastward. 

They  lie  in  the  following*  order  beginning  at  the  northward: 

(i)  The  dmey  Inland  OUoniiel  J^l^  which  the  navigable  depth  at  mean 
tow  water Isiolbet  ' 
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{3)  The  Fourteen-Foot  Channel. — In  which  the  navigable  depth  at 
mean  low  water  is  15  feet. 
(5)  The  Fast  Channel. — ^In  which  the  navigable  depth  of  water  is  19 

feet. 

{4)  The  Swash  Channel. — ^Through  which  22  feet  can  be  carried  at 
mean  low  water  in  a  narrow  channel. 

(5)  The  Main  Ship  Channel— In  which,  prior  to  1885,  24  feet  only 
could  be  carried  through  different  reaches  with  lumps  in  them,  oyer 
which  the  depth  was  only  23.3  feet  at  mean  low  water.  The  northern 
reach,  which  passes  along  the  west  side  of  Flynn  EnoU,  is  maintained 
by  tidal  iiow  through  l£e  Narrows:  and  the  southern  reach,  along 
Sandy  Hook,  is  maintained  by  tidal  now  through  Baritan  Bay. 

These  five  channels  are  separltted  by  shoals  with  from  4  to  18  fbet  of 
water  over  them  at  mean  low  water. 

The  first  three  of  these  channels  head  directly  out  into  the  open  sea; 
but  the  two  latter  converge  into^an  area  of  about  2  miles  square,  lying 
north  and  east  of  Sandy  Hook,  which  has  a  depth  in  it  of  30  feet  of 
water  and  over,  and  from  this  deep  area  two  channels  lead^  eastward 
into  the  open  sea  over  the  outer  bar,  the  northernmost  known  as  Otei- 
ney,  the  southernmost  as  the  Soutli  Channel,  both  of  which  had,  prior 
to  1885,  only  24  feet  of  water  in  them  at  low  water.  Oedney  Ohannel, 
the  wider,  was  originally  the  deeper  and  straighter  of  the  two  and  was 
therefore  used  by  all  the  large  vessels. 

The  Swash  Ohannel  is  really  a  cut-off  from  the  Main  Ship  Channel, 
leaving  it  about  6  miles  below  the  Narrows,  and  joining  it  i^gain  at  the 
western  end  of  Cledney  Ohannel. 

Apart  from  being  shoaler,  the  Swash  is  much  narrower  than  the  Main 
Ship  Channel. 

The  distance  from  the  Battery,  at  New  York,  to  30-foot  soundings 
outside  the  bar  in  Gedney  Channel,  is  22  miles,  and  by  the  Swash  it  is 
18  miles,  or  from  the  Narrows  16  and  11  miles,  respectively. 

As  the  appropriation  of  1884  was  made  in  advance  of  an  approved 
project,  the  local  officer  was  authorized  and  directed  to  make  a  survey 
of  the  Lower  Harbor  from  the  eastern  end  of  Coney  Island  to  Sandy 
Hook  with  the  view  of  determining  the  most  feasible  plan  of  improve- 
ment. The  survey  was  completed  in  November,  1884,  and  a  report 
recommending  the  eventual  improvement  of  the  Main  Ship  Channel, 
accompanied  with  estimates  of  cost  ^nd  chart,  was  submitted  December 
6, 1884.    (Annual  Eeport,  Chief  of  Engineers,  1885,  p.  773.) 

The  navigation  of  the  Main  Ship  Channel,  inside  the  bar,  especially 
on  the  approach  to  the  Narrows  from  the  Southwest  Spit,  is  so  inti- 
mately connected  with  that  of  Gedney  Channel  across  the  bar  that  it 
was  deemed  important,  in  submitting  an  estimate  of  cost  for  the 
improvement  of  the  latter  channel  directed  to  be  made  by  Congress  in 
the  act  of  1884,  to  extend  the  estimate  to  include  the  entire  Main  Ship 
Channel  at  Flynn  Knoll,  and  to  recommend  that  the  improvements  at 
several  intermediate  shoals  should  take  place  simultaneously.  The  pro- 
ject providing  for  deepening  the  channel  across  the  bar  to  28  feet  by 
dredging  and  for  the  contingent  construction  of  a  stone  dike  on  the 
north  side  of  the  harbor  which  had  been  recommended  by  a  Board  of 
Engineers,  December  24, 1884,  received  the  approval  of  the  Secretary 
of  War  December  27, 1884.  (Annual  Eeport,  Chief  of  Engineers,  1885, 
Part  1,  p.  774.) 

The  project  under  which  the  improvement  began  provided  for  improv- 
ing the  western  end  of  Gedney  Channel  for  a  length  of  4,000  fleet, 
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measured  along  its  axis,  and  the  Main  Ship  Channel,  west  of  Flynn 
Knoll,  from  Buoy  No.  10,  at  the  western  end  of  the  Southwest  Spit, 
north  of  Buoy  No.  12,  then  situated  1^  miles  south  of  the  western 
entrance  to  Swash  Channel,  the  depth  to  be  30  feet  mean  low  water. 

The  cost  was  estimated  at  $970,000,  not  inclusive  of  any  allowance 
for  irregularities  of  cutting,  or  for  increase  of  bulk  for  scow  measure- 
ments. After  the  work  hsS  progressed  for  one  year,  and  these  allow- 
ances could  be  estimated  with  some  degree  of  accuracy,  the  estimate 
was  revised,  and  the  cost  of  executing  the  project  as  then  approved 
was  fixed  at  $1,370,000. 

The  river  and  harbpr  act  of  August  5, 1886,  containing  provisions 
for  continuing  the  improvement  at  the  entrance  to  New  York  Harbor, 
read  as  follows: 

e 

Improying  New  York  Harbor,  New  York :  To  secure  a  30-foot  channel  afc  mean  low 
water  at  Sandy  Hook  entrance  of  the  harbor,  upon  such  a  plan  as  the  Secretary  of 
War  may  approve,  $750,000. 

By  the  specific  wording  of  this  act  Congress  gave  an  express  approval 
of  an  improvement  which  contemplated  a  navigable  channel  1,000  feet 
wide  and  30  feet  deep,  mean  low  water,  througli  the  Main  Ship  Chan- 
nel and  Gedney  Channel,  and  all  subsequent  acts  have  confirmed  the 
provisions  of  the  act  of  1886. 

In  1887  the  project  was  enlarged  so  as  to  embrace  a  length  of  4,500 
feet  in  Gedney  Channel,  measured  along  the  axis,  or  a  length  of  6,000 
feet,  measured  along  the  north  side;  to  remove  the  shoal  in  the  Main 
Ship  Channel  at  the  southern  entrance  to  the  Swash  Channel,  after- 
wards called  the  "Bayside  Channel;"  to  remove  the  shoal  northwest 
of  Sandy  Hook;  and  to  extend  the  Main  Ship  Channel  north  from  Buoy 
1^0. 12  to  and  beyond  the  northern  entrance  to  the  East  Channel,  at 
Buoy  No.  14  (now  Buoy  No.  10).  The  total  estimated  cost  of  the 
project  so  enlarged,  basM  on  the  existing  prices  for  dredging,  was 
•1^490,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $380,000 
for  continuing  the  improvement. 

The  river  and  harbor  act  of  September  19,  1890,  appropriated 
$160,000  for  continuing  the  improvement,  making  the  total  amount 
appropriated  at  that  date  $1,490,000,  the  total  estimated  cost  of  the 
improvement. 

The  first  operations  began  September  26, 1885,  and  the  plant  which 
has  been  used  for  the  execution  of  the  imj)rovement  has  consisted  solely 
of  centrifugal  pumps,  and  the  excavations  been  deposited  beyond  the 
bar  in  the  vicinity  of  the  Scotland  light- vessel. 

The  quantity  which  has  been  removed  from  the  several  reaches  of 
the  Main  Ship  Channel,  extending  irom  the  head  of  the  East  Channel 
to  deep  water  beyond  the  bar  through  Gedney  Channel,  from  Septem- 
ber 26, 1885,  to  June  30, 1892,  may  be  classified  as  foDows: 

Cabic  yards. 

From  Gedney  Channel 1,161,244 

From  Bayeide  Channel 448,313 

From  NoTthwese  Shoal 118,758 

From  west  of  Flynn  Knoll 3,146,764 

ToIaI  quantity  excavated 4,875,079 

The  protection  of  the  eastern  and  northern  shores  of  Sandy  Hook, 
composed  of  irregular  sand  dunes,  against  wave  and  current  action 
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forms  part  of  the  project  for  improvement  of  the  Main  Ship  Channel 
through  the  lower  harbor,  but  as  the  work  required  to  be  done  there 
was  necessarily  tentative,  it  was  deemed  best  to  limit  expenditures  to 
small  sums  of  money  annually  while  studying  the  most  economical 
plan  of  improvement. 

Sandy  Hook,  like  the  more  southerly  part  of  the  coast  of  New  Jer- 
sey, where  the  foreshore  is  a  long,  submerged  shoal,  has  had  a  varied 
experience  in  changes  of  form  and  extent  resulting  from  tidal  and  cur- 
rent a<^tion,  supplemented  by  wave  action  during  storms. 

The  eastern  shore  along  False  Hook  Channel  is  a  long,  unbroken 
beach,  remarkably  uniform  in  its  contours,  and,  as  it  is  under  the  cover 
of  the  outlying  shoals,  has  undergone  few  changes  eitiier  of  aocumHla- 
tion  or  degradation. 

From  the^  northeast  comer  of  the  Spit,  where  the  outer  shoal  has 
diminished  width,  westward  around  the  Hook  to  beyond  the  Hook 
Beacon,  the  north  shore  is  open  to  northerly  and  easterly  storms,  and 
is  particularly  subject  to  frequent  changes,  and  it  is  on  this  front  that 
the  shore  protections  have  been  laid. 

The  great  ravages  made  there  by  the  sea  in  1863  made  shore  protec- 
tion an  immediate  necessity,  and  during  the  next  twenty  years  many 
points  were  protected  along  the  crown  of  the  Hook  from  east  to  west, 
the  improvements  taking  the  form  of  jetties  extending  out,  at  varying 
angles  with  the  shore  line  from  near  high-water  to. below  low- water 
mark. 

The  Main  Ship  Channel  hugs  this  shore,  and  the  water  at  a  distance 
of  less  than  2,000  feet  has  a  depth  of  over  60  feet.  The  slo]^  of  the 
foreshore  is  somewhat  steep,  and  as  the  main  olgect  of  the  improve- 
ment was  to  preserve  the  high- water  line  and  the  dunes  behind  it^  there 
being  no  marked  tendency  of  the  currents  to  cut  below  the  low  water 
line,  it  was  thought  best  to  place  the  outer  ends  of  tiie  jetties  near  the 
latter  curve.  To  have  anchored  the  jetties  in  deep  water,  under  the 
circumstances,  would  have  been  ui^justifiably  eig[>ensive. 

Some  of  the  letties  were  built  of  timber,  some  of  timber,  brush,  and 
broken  stone,  and  others  of  concrete,  either  in  bags  or  in  forms.  In 
1883-'84  the  timber  jetties,  which  were  in  a  state  of  decay,  were  wholly 
replaced  by  concrete,  built  in  place  and  arranged  in  sections  10  feet 
long,  so  that  when  undermined,  either  at  the  end  or  en  the  sides,  set- 
tlement would  be  by  sections  without  fracturing  the  body  of  the  jetty. 

The  cement  used  was  a  brand  of  American  Portland.  The  general 
cross-section  area  of  the  jetties  was  50  square  feet.  While  these  jetties 
served  to  cover  a  certain  pai-t  of  the  shore  line  for  certain  winds,  it  was 
noticed  that  they  gave  no  protection  to  the  high- water  line  during 
storms  from  any  direction  which  were  coincident  with  spring  tides.  In 
the  latter  case,  no  matter  what  the  direction  of  the  wind,  the  cliffs,  at 
or  near  the  high-water  mark,  were  attacked  and  degraded  by  the 
waves. 

To  prevent  the  complete  destruction  of  the  cliffs,  and  to  arrest  the 
recession  of  the  high-water  line  before  the  foundations  of  the  defenses 
and  other  public  buildings  were  reached,  it  was  decided  in  1890  to  run 
a  riprap  wall  just  below  the  high- water  line  completely  around  the 
Hook,  uniting  all  the  jetties. 

The  work  which  was  begun  in  May,  1890,  was  continued  to  comple- 
tion in  September,  1891.  The  wall  is  2,675  feet  long,  extending  from 
Jetty  Ko.  1  to  about  119  feet  westward  of  Jetty  No.  11,  and  had  a 
cross  section  when  &rst  laid  of  50  to  60  square  feet. 
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The  stones  vary  in  weight  from  3()0  pounds  to  3  tons,  and  are  laid 
directly  upon  the  beacli,  with  the  puri)ose  that  each  stone  shall  arrange 
its  bed  at  once  after  the  sea  attack,  allowing  a  gradual  settleuient  of 
the  wall  without  sudden  dislodgment  of  the  stone.  The  cost  was  $6 
per  running  foot  of  wall. 

During  the  past  three  years  the  whole  wall  has  settled  gradually, 
with  very  little  lateral  displacement  of  stone,  but  it  has  perfectly 
shielded  the  cliflFs  during  the  northerly  and  easterly  storms,  while  the 
jetties  have  caused  the  beach  pockets  to  fill  up  during  the  intervals  of 
southerly  seas,  causing  the  low-water  Une  to  move  outwards.  As  the 
result  of  the  improvement  the  beach  is  gradually  building  up,  and  the 
high- water  line  is  moving  outward. 

The  amount  expended  ui)on  this  protection  since  1890  aggregates 
919,095,  and  the  cost,  including  repairs  for  settlement,  was  $7.41  per 
running  foot  of  wall. 

A  survey  made  in  June,  1893,  shows  that  the  Hook  has  moved  to  the 
westward  360  feet  during  the  year.  On  the  northern  face  where  uni)ro- 
tected  by  the  sea  wall,  it  has  been  cut  away  from  20  to  80  feet  The 
high- water  line  between  jetties  No.  10  and  No.  11,  the  most  exposed  part 
of  the  protected  shore  line,  has  moved  slightly  outwards. 

,    WORK  DONE  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1893. 

No  contract  was  in  force  at  the  beginning  of  the  fiscal  year. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $170,000  for 
continuing  improvement.  The  project  for  the  expenditure  of  this  a])-' 
propriation,  approved  by  the  Chief  of  Engineers  July  20, 1892,  provided 
for  the  purchase  or  construction  of  a  steam  dredging  vessel  for  use  in 
maintaining  the  improved  depths  resulting  from  the  completion  of  the 
original  project.  .  Advertisement  and  specifications  were  issued  August 
4, 1892,  inviting  proposals  to  be  opened  September  11, 1892.  The  pro- 
posal of  the  only  bidder,  Mr.  Joseph  Edwards,  for  the  sale  of  the  steamer 
Belianeej  previously  employed  by  him  in  executing  contract  work  for 
this  improvement*  at  $72,500,  the  steamer  to  be  in  ^<  first-class  condition 
in  all  particulars,^  was  accepted. 

The  steamer,  after  being  thoroughly  overhauled  and  put  in  good  order 
by  tlie  bidder,  was  turned  over  to  the  United  States  on  December  1  for 
one  month's  triaL  At  the  expiration  of  the  trial  month,  the  require- 
ments of  the  specifications  in  regard  to  condition  and  supply  of  extra 
parts  having  been  fully  complied  with,  the  steamer  was  accepted. 

The  project  for  the  employment  of  this  steamer  for  the  expenditure 
of  the  balance  of  tfce  appropriation,  act  July  13, 1892,  approved  by 
the  Ohief  of  Engineers  November  15, 1892,  provides  for  improvement 
as  follows: 

(1)  Widening  to  2,000  feet  south  entrance  to  Main  Ship  Channel, 
west  of  Buoy  STo.  12,  at  the  western  end  of  Southwest  Si)it,  the  turn- 
ing iK>int  for  passing  from  the  deep-water  channel  north  of  Sandy 
Hook(Bay8ide  Ohannel)  to  the  channel  leading  northward  towards 
the  Narrows. 

(2)  Swash-  Channel,  by  cutting  oflF  projecting  point  on  west  side, 
westward  of  Bomer  Beacon,  and  removing  isolated  lumps  in  mid-chan- 
nel so  as  to  aflEbrd  a  channel  whose  least  width  shall  be  600  feet,  and 
least  depth  26  feet  at  mean  low  water. 

(3)  B^oval  to  the  depth  of  26  feet  at  mean  low  water  of  Craven 
Sho^  lying  near  the  west  ba^ik  of  the  upper  channel  opposite  quaran- 
tine station  sooth  of  the  ^ar^g^s. 
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Tlie  steamer,  whose  name  has  been  changed  to  Oedney^  was  employed 
jfrom  December  1, 1892,  to  June  5^  1893,  in  enlarging  the  width  of  the 
southern  entrance  of  the  Main  Ship  Channel  on  the  north  side  of  Sandy 
Hook  Bay,  and  from  June  6  to  the  close  of  the  fiscal  year  in  widening 
and  deepening  south  side  of  Swash  Channel,  westward  of  Bomer  Bea- 
con, so  as  to  aftbrd  a  depth  of  26  feet,  mean  low  water. 

The  work  of  the  stesuner  is  very  satisfeiiCtory;  from  the  Main  Ship 
Channel,  where  the  material  consists  of  mud  and  fine  sand,  two  loads, 
aggregating  1,200  to  1,400  cubic  yards,  were  removed  daily  in  favora- 
ble weather,  and  from  the  Swash  Chanel,  where  the  material  is  coarse 
sand,  four  loads,  aggregating  2,400  to  2,500  cubic  yards.  This  mate* 
rial  is  dex>osited  in  deep  water  southeast  of  the  Scotland  Light-ship,  a 
distance  of  10  miles  from  the  Main  Ship  Channel  and  7  miles  from  the 
Swash  Channel,  making  an  aggregate  distance  of  40  miles  and  56  miles, 
respectively,  run  daily  in  going  to  and  from  the  dumping  ground.  The 
net  cost  for  the  month  of  June,  1893,  is  9.5  cents  per  cubic  yard,  and 
the  net  cost  from  December  1  to  date  is  17.8  cents  per  cubic  yard,  based 
on  all  expenses  incurred  in  running  the  steamer,  including  wages  of 
crew,  cost  of  coal  and  supplies,  and  all  repairs  made  to  date.  The 
price  per  cubic  yard  under  the  last  contract  was  23.9  cents. 

A  project  to  connect  the  Main  Ship  Channel,  New  York  Harbor, 
with  the  Government  wharves  at  Fort  Hamilton  and  Fort  Wadsworth 
by  channels  100  feet  wide  and  10  feet  deep,  mean  low  water,  was  ap- 
proved by  the  Chief  of  Engineers  May  26, 1893. 

After  inviting  sealed-  proposals  in  accordance  with  law,  an  open- 
market  agreement  was  made  with  the  W.  H.  Beard  Dredging  Company, 
to  do  the  required  dredging  at  39  cents  per  cubic  yard. 

Work  under  this  agreement  began  June  10,  and  was  completed  June 
23, 1893.  At  Fort  Wadsworth  1,000  cubic  yards  of  hard  material,  in- 
cluding bowlders,  were  removed,  affording  a  navigable  approach  to  the 
wharf  100  feet  wide,  and  10  feet  de^p.  At  Fort  Hamilton  8,787  cubic 
yards  of  light  material,  consisting  of  sand  chiefly,  were  removed,  afford- 
ing a  channel  100  feet  wide,  10  feet  deep,  mean  low  water,  and  600  feet 
long  from  deep  water  to  the  wharf,  with  a  turning  basin  100  feet  by  200 
feet  in  front  of  the  wharf. 

Ko  work  was  done  during  the  fiscal  year  on  the  sea  wall  for  the  pro- 
tection of  the  north  shore  of  Sandy  Hook. 

The  annual  running  expenses  of  the  steamer  Oedney,  including  wages 
of  crew  and  cost  of  repairs,  coal  and  supplies,  office  expenses,  and  sur- 
veys, are  $75,000  approximately.  The  amount  available  at  the  close 
of  the  fiscal  year  is  $80,172.63,  sufficient  to  provide  for  one  year's  work 
terminating  June  30, 1894. 

Mariners  have  made  no  complaint  during  the  year  that  the  channel 
has  not  adequate  depth  of  water.  The  examinations  made  by  this 
office  from  time  to  time  indicate  that  the  improved  depths  have  been 
well  maintained. 

An  appropriation  of  $150,000  is  recommended  to  provide  for  running 
expenses  of  the  dredging  steamer  Oedney  for  two  years. 

The  amount  expended  on  the  improvement  of  New  York  Harbor  dur- 
ing the  fiscal  year  ending  June  30, 1893,  inclusive  of  outstanding  lia- 
bilities^ was  $116,371.72. 

The  improvement  by  dredging  and  rock  removal  in  and  about  New 
York  Harbor  has  been  under  tlie  supervisory  charge  of  Mr.  G.  W. 
Kuehnle,  assistant  engineer,  to  whom  I  am  indebted  for  the  most  sat- 
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COMMERCIAL  STATISTICS. 

The  coramerciaT  statiatlca  for  the  fiscal  year  ending  Jana  30, 1890,  have  remained 
practipally  nncLanged,  and  are  therefore  herein  repented. 

The  folio  wing  BtatementooncerDing  the  commerce  of  New  Tork  Harbor  IB  taken  ftom 
the  report  of  the  Chamber  of  Cominecce  of  the  State  of  New  Yorit  for  the  year  1S89-W: 
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£  II. 
IMPROVEMENT  OF  JAMAICA  BAY,  NEW  YORK. 

Jamaica  Bay  is  a  tidal  bay,  situated  on  the  south  side  of  Long  Island 
near  the  western  end,  whose  waters  flow  into  the  Atlantic  Ocean 
through  Rockaway  Inlet. 

Inside  the  entrance  there  is  a  deep-water  basin,  from  which  one  nav- 
igable channel  leads  to  the  northward  in  the  direction  of  Canarsie,  and 
another^  called  Beach  Channel,  to  the  eastward,  behind  Eockaway 
Beach,  m  the  direction  of  Far  Rockaway.  From  tiie  eastern  terminus 
of  one  of  the  branches  of  the  latter  channel,  which  passes  through 
Conch  Hole,  an  artificial  cut  into  Far  Rockaway  Bay  was  made  several 
years  ago  by  citizens  to  enable  small  boats  to  pass  eastward  through 
that  bay  into  Hempstead  Bay  and  beyond. 

The  river  and  harbor  act  of  September  19, 1800,  contained  provision 
for  a  survey  "  from  main  channel  from  Jamaica  Bay  easterly  to  Long 
Beach  Inlet,  for  canal." 

The  usual  preliminary  examination  was  made  according  to  law,  and 
the  local  officer  stated  in  his  report  dated  December  16, 1800  (Annual 
Report,^  Chief  of  Engineers,  1802,  p.  840),  that  in  his  judgment  the 
westwn  part  only  of  the  waterway  mentioned  in  the  act,  extending 
from  the  main  ship  channel,  Jamaica  Bay,  easterly  through  Conch 
Hole  to  the  Citizens'  Cut  at  Far  Rockaway,  was  '*  worthy  of  improve- 
ment," to  the  extent  of  opening  a  connecting  channel  GO  feet  wide,  af- 
fording 5  feet  depth  at  mean  low  water. 

A  survey  of  the  bay  was  authorized  to  be  made,  and  a  report  was 
submitted  thereon  October  20, 1801  (Annual  Report,  Chief  of  Engineers, 
1802,  p.  845),  which  gave  estimates  of  cost  for  the  opening  of  a  new 
waterway  across  the  eastern  part  of  the  bay  GO  feet  wide  and  5  feet  deep, 

mean  low  water,  following  three  different  routes,  viz: 

. 

(1)  From  Conch  Hole  to  western  end  of  Citizens'  Cut $21,406 

(2)  From  entrance  to  Bass  Channel  to  Citizens'  Cut 18, 920 

(3)  From  entrance  t^  Bass  Channel  to  foot  of  Bayswater  avenue,  Far  Hock- 

away 9,460 

The  river  and  harbor  act  of  July  13, 1802,  appropriated  $0,4G0  for 
"  completing  improvement  in  accordance  with  i)lan  numbered  3,  of  Lieut. 
Col.  Gillespie,  Corps  of  Engineers,  submitted  December  16, 1800.^' 

This  is  the  first  Appropriation  ever  made  for  the  improvement  of  the 
eastern  part  of  Jamaica  Bay. 

WORK  DONE  DURING  THE  FISCAL  YEAH  ENDING  JUNE  30,  1803. 

A  project  for  the  expenditure  of  the  appropriation  of  July  13, 1802, 
approved  by  the  Secretary  of  War,  July  25,  1802,  provided  for  the  com- 
pletion of  the  project  as  directed  by  the  act. 

Advertisement  and  specifications  were  issued  August  15,  inviting 
proposals  to  be  opened  September  20, 1802.  The  bid  of  Elijah  Brain- 
ard,  the  lowest  bidder,  was  accepted,  and  contract  was  entered  into 
with  him  October  13, 1802,  at  26J  cents  per  cubic  yard. 

Operations  began  under  this  contract  May  0, 1803,  and  at  the  close  of 
the  fiscal  year,  13,845  cubic  yards  of  material  had  been  removed,  and 
2,200  feet  of  the  channel  had  been  dredged  to  the  full  projected  width 
of  6<0  feet  and  depth  of  5  feet,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1803, 
inchisive  of  oatotanding  liabilities,  was  $3,727.61. 
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No  appropriation  is  recommended  for  the  fiscal  year  ending  June  30, 
1896,  as  the  appropriation  made  by  the  river  and  harbor  act  of  July  13, 
1892,  is  for  the  fall  amount  estimated  to  be  required  for  the  completion 
of  the  project. 

Jamaica  Bay  is  in  the  collection  district  of  New  York.  The  nearest  fort  is  at  Fort 
Hamilton,  Gravesend  Bay,  and  the  nearest  light-house  is  located  upon  Norton  Point, 
Coney  Island,  New  York  Bay. 

Amount  appropriated,  act  July  13,1892 $9,460 

Amount  expended  to  June  80, 1893,  inclusive  of  outstanding  liabiliti^.. ..  3, 727. 61 

Money  statement. 

Amount  appropriated  by  act  approyed  Jtily  13, 1892 $9,400. 00 

Juno  30, 1^3,  amount  expended  during  fiscal  year 1,368.15 

July  1, 1893,  balance  unexpended 8,091.85 

July  1, 1893, outstanding  liabilities $2,359.46 

July  1, 181^,  amount  covered  by  uncompleted  contracts 5, 063. 94 

7,423.40 

•  ^— _^____ 

July  1, 1893,  balance  available • 668.45 


AbBirad  of  proposals  for  improving  Jamaica  Bay,  Kew  Torh,  reoHved  in  response  to  ad- 
vertisement dated  August  IS,  1892,  and  opened  September  £0,  ISBB,  hjf  lAent,  Col,  G.  X. 
OUlespie,  Corps  of  Engineers,  ^  ^ 


No. 

Name  of  bidder. 

Dredelng  8f.000 

eaoie  yorcU 

material. 

Per 
onbio 
yard. 

Amount. 

1 

Alonso E. Smith ............ 

$0.84 
.261 
.32 
.20 

$11,600.00 

8,642.60 

10,880.00 

9.860.00 

2 

EUlah  Brainard 

Iioweitbld. 

t 

John  P.  BanderMon '•] 

If  limited  to  eight  honrs'  work  per  day. 
If  allowed  to  work  teh  hours  per  day. 

COMMERCIAL  STATISTICS. 


The  amount  of  commerce  whicli  it  is  alleged  will  be  benefited  by  tbe  improve- 
ment has  been  estimat^^d  at  500,000  tons.  The  vessels  whicli  now  navip^atc  the 
eastern  part  of  Jamaica  Bay  are  usually  of  the  class  engaged'  in  the  oyster  trade, 
and  number  100  probably.  A  larger  class  of  boats  may  be  drawn  into  the  tnule 
on  the  completion  of  the  project  for  improvement. 


£   12. 


IMPROVEMENT  OF  RAKITAN  BAY,  NEW  JERSEY. 

Earitaii  Bay  forms  the  western  part  of  the  large  triangular  bay 
inclosed  between  Sandy  Hook,  the  New  Jersey  shoro,  and  Staten 
Island,  tlie  eaHtern  part  of  wliich  is  commonly  known  to  New  Yorkers 
as  the  Lower  Bay,  as  it  lies  just  outside  of  or  below  New  York  Harbor, 
which  is  the  name  usually  applied  to  tlie  inner  body  of  water  on  which 
the  city  of  New  York  is  situated. 
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The  Baritan  Eiver  flows  into  Earitan  Bay  at  its  extreme  western  end, 
passing  between  Perth  Amboy  and  South  Amboy,  and  Kewark  Bay  is 
connected  with  both  the  Earitan  Elver  and  Bay  by  the  Arthur  Kill  or 
Staten  Island  Sound,  which,  separating  Staten  Island,  belonging  to 
the  State  of  New  York,  from  the  Kew  Jersey  shore,  enters  Earitan  Bay 
at  Perth  Amboy. 

The  depth  of  the  bay  varies  from  6  to  30  feet,  decreasing  gradually 
toward  its  western  and  southern  shores. 

The  natural  channel  leading  out  of  it  tbward  the  eastward,  after 
passing  the  Great  Bed  Lights  at  the  junction  of  Staten  Island  Sound 
and  the  Earitan  Eiver,  does  not  follow  the  middle  of  the  bay,  but  hugs 
the  Staten  Island  shore  for  nearly  4  miles  to  Seguine  Point,  situated 
about  half  a  mile  east  of  Princes  Bay  Light,  then  it  runs  southeast- 
wardly  toward  the  inner  point  of  Sandy  Hook,  about  2  miles,  crossing 
a  shoal  which  puts  out  toward  the  southward  from  the  Staten  Island 
shore. 

In  1880,  before  any  improvement  had  been  made  here  by  the  Govern- 
ment, 18  feet  of  mean  water  could  be  carried  through  from  Perth 
Amboy  to  Great  Beds  Light,  21  feet  from  Great  Beds  Light  to  Seguine 
Point,  and  14J  feet  from  Seguine  Point  eastward  across  the  shoal  to 
the  deep  water  in  the  outer  bay. 

The  width  ot  this  shoal  between  the  21-foot  cuitcs  was  about  8,000 
feet. 

Through  the  middle  of  the  bay,  south  of  this  channel  from  Great 
Beds  Light  directly  toward  Sandy  Hook,  only  11  feet  of  water  could 
be  carried  over  the  shoals. 

The  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880,  with  the  view  of  ascertain- 
ing the  practicability  of  securing  a  greater  depth  of  water  from  the 
main  ship  channel  in  the  lower  bay  to  the  wharves  at  Perth  Amboy,  as 
vessels  were  often  much  delayed  in  crossing  the  shoal  east  of  Seguine 
Point. 

The  estimated  cost  of  dredging  a  channel  300  feet  wide  and  21  feet 
deep,  mean  low  water,  from  Seguine  Point  southeastward  to  the  deeper 
waters  of  the  bay  outside,  was  $126,500.  (Annual  Eeport  Chief  of 
Engineers,  1881,  Part  I,  pp.  717-719.) 

From  March  3, 1881,  to  July  6, 1884,  $120,000  was  appropriated  for 
this  improvement,  and  a  survey  which  was  made  in  May,  1885,  showed 
that  the  improved  channel  at  that  date  had  an  average  width  of  250 
feet,  and  a  least  depth  of  18  to  20  feet  mean  low  water. 

The  channel  has  slightly  shoaled  since  the  dredging  was  suspended 
in  1884.  In  1886  the  project  wias  extended  by  providing  for  excavating 
a  channel  300  feet  wide  and  21  feet  deep,  from  Great  Beds  Light  to 
deep  water  at  Ward  Point,  opposite  to  Perth  Amboy.  This  channel, 
taken  in  connection  with  its  extension  to  the  eastward  of  Seguine 
Point,  would  give  a  continuous  21-foot  channel  from  the  main  ship 
channel  in  New  York  Bay  to  the  wharves  at  Perth  Amboy.  The  modi- 
fled  project  of  1886  fiirther  called  for  dredging  a  channel  from  Great 
Beds  Light  to  South  Amboy,  4,600  feet  long,  300  feet  wide,  and  15  feet 
deep,  mean  low  water.  The  cost  of  dredging  these  two  channels  and 
restoring  the  original  width  in  the  cut  east  of  Seguine  Point  was  esti- 
mated at  $114,000,  which  sum  was  increased  in  1888  to  $120,000,  to 
provide  for  the  shoaling  which  had  taken  place  m  the  interval  of  three 
years.    (Annual  Eeport  of  the  Chief  of  Engineers,  1885,  Part  I,  p.  758.) 

The  appropriation,  act  of  August  6, 1886,  was  $37,500,  and  was  ap- 
plied to  completing  the  channel  west  of  Ward  Point,  300  feet' wide  and 
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21  feet  deep,  and  in  excavating  a  channel  315  feet  wide  and  21  feet 
deep  across  the  crest  of  the  shoal  leading  from  the  bend  towards  Se- 
guine  Point,  bnt  the  fiinds  were  not  sufficient  to  complete  the  whole  of 
the  projected  work  at  that  point. 

It  was  stated  in  the  original  project  of  1881  that  the  Segnine  Point 
Channel  would  have  to  be  maintained  by  dredging.  The  detailed  sur- 
vey, which  was  made  in  1888  from  the  eastern  end  of  Seguine  Point 
Channel  to  Perth  Amboy,  showed  that  considerable  shoaling  had  taken 
place,  both  in  the  improved  channel  and  over  a  large  stretch  weat  of 
Princes  Bay  Light,  where  deep  water  formerly  existed.  This  fact 
made  it  necessary  in  1889  to  submit  revised  estimates  for  ihe  further 
improvement  of  the  channels  leading  to  Perth  Amboy  and  to  South 
Amboy.    (Annual  Beport  Chief  of  Engineers  for  1889,  Part  I,  p.  79&) 

Bevi$ed  esHmatCB, 

Cubic  yards. 

(1)  For  a  channel  800  feet  wide  and  21  feet,  mean  low  water,  from  New  York 

Lower  Bay  to  Pertb  Amboy  the  following  dredging  wiU  be  required  r 

(a)  From  21-foot  curve,  New  York  Lower  Bay,  to  21-foot  curve  off 

Seguine  Point - 347,368 

(b)  From  Princess  Bay  around  Red  Buoy  8  towi^ds  Great  Beds  Light. .    154, 130 

Total  dredging , 601,498 

(2)  For  a  channel  300  feet  wide  and  15  feet  deep,  from  Great  Beds  Light  to 

South  Amboy,  the  dredging  required  will  be 200,000 

These  estimates  are  made  on  the  basis  of  an  s^owance  of  1  foot  over* 
depth,  and  for  one-third  increase  in  bulk  for  seow  measurements. 

Total  dredging  required  for  the  completion  of  the  two  projected  channels, 

cubic  yards 701,496 

Estimated  cost  of  the  proposed  dredghig $175,375 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $25,000 
for  continuing  the  improvement,  and  on  the  27th  of  February,  lB89j 
contract  was  made  with  James  A.  Simmons,  of  Kew  York  Oily,  for  the 
removal  of  120,000  cubic  yards  of  material  from  Baritan  Bay:  80,000 
cubic  yards  to  be  rcmoved'from  the  channel  across  the  shoal  off  Seguine 
Point,  securing  21  feet  depth;  and  40,000  cubic  yards  from  the  channel 
leading  across  shoal  at  Great  Beds  Light  to  South  Amboy,  securing  15 
feet  depth,  mean  low  water. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $40,000 
for  continuing  the  imi)rovement. 

It  may  be  noted  in  regard  to  this  improvement  that  Hie  deep-water 
channel  which  has  been  said  to  hug  the  south  shore  of  Staten  Island  as 
far  east  as  Seguine  Point  is  the  ebb  channel,  while  the  channel  on  the 
soutliern  border  of  Bound  Shoal,  through  the  center  of  the  bay,  head- 
ing on  the  line  joining  Seguine  Point,  north  shore,  and  Oonaskonk 
Point,  south  shore,  is  the  flood  channel.  These  two  channels  slightly 
overlap,  passing  each  other  at  a  distance  Of  7,000  feet. 

The  connection  of  these  channels  by  an  improved  channel  starting  at 
Seguine  Point  and  running  southeast  towards  Sandy  Hook  is  an  un- 
natural connection,  and  it  was  stated  in  the  original  report  in  1881 
that  the  channel  so  projected  would  require  annual  dredging  for  its 
miiintcnanee. 

The  experience  of  all  the  contracts  which  have  been  made  for  this 
improvement  confirms  the  prediction  of  1881.  It  would  have  been  bet- 
ter, had  sufficient  funds  been  available  in  the  beginning,  to  have  ex- 
tended the  flood  channel  by  dredging  almost  due  west  until  it  inter- 
sected the  ebb  channel  a  short  distance  to  the  eastward  of  the  Great 
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Beds  Light.  Then  the  ebb  and  flood  would  have  probably  followed  the 
same  path,  and  tliere  would  have  been  a  better  prospect  of  having  the 
the  channel  maintained  by  tidal  scour. 

The  width  of  the  intervening  shoal  is  about  12,000  feet,  and  the 
average  depth  of  water  is  13  feet,  approximately,  between  the  21-foot 
curves. 

This  will  be  the  future  channel  which  will  connect  the  head  of  the 
Karitan  Bay  with  the  Amboys.  A  limited  amount  of  dredging  may  be 
done  annually  in  the  Seguine  Point  Channel  to  maintain  a  21-foot  depth 
for  vessels  until  commerce  demands  a  more  direct  and  convenient 
route  across  the  shoal  now  lying  at  the  western  end  of  the  bay. 

The  appropriation  of  $40,000,  act  of  September  19, 1890,  was  applied 
towards  the  improvement  of  the  Seguine  Point  Channel  and  the  South 
Amboy  Channel.  The  contract  for  the  former  was  completed  Septem- 
ber 24, 1891,  and  the  channel  was  then  180  feet  wide  and  21  feet  deep, 
mean  low  water.  The  contract  for  the  latter  was  completed  July  8, 
1891,  and  the  channel  was  then  170  feet  wide  and  15  feet  deep  at  mean 
low  water. 

WORK  DONE  DURINO  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1893. 

Ko  operations  were  in  progress  at  the  beginning  of  the  fiscal  year. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $40,000  for 
continuing  the  improvement,  "  one-half  of  which,  in  the  discretion  of 
the  Secretary  of  War,  may  be  used  in  dredging  bar  between  South 
Amboy  and  Great  Beds  Light.'' 

A  project  for  the  expenditure  of  this  appropriation  received  the 
approval  of  the  Secretary  of  War  July  26,  1892;  under  this  project 
proposals  were  invited  by  public  advertisement,  to  be  opened  Sei)tem- 
ber  14,  1892,  for  dredging  105,000  cubic  yards  of  material  from  the 
channel  off  Seguine  Point,  and  83,000  cubic  yards  of  material  from  the 
channel  leading  to  South  Amboy.  The  bid  of  Thomas  Potter,  the  low- 
est bidder,  was  accepted,  and  contract  entered  into  with  him  October 
6, 1892,  at  17J  cents  per  cubic  yard  for  material  dre<lged  from  Seguine 
Point  Channel  and  21  cents  per  cubic  yard  for  material  dredged  from 
channel  leading  to  South  Amboy. 

Operations  began  under  this  contract  October  26, 1892,  on  South 
Amboy  Channel,  and  continued  until  December  24,  when  stormy 
whether  and  ice  compelled  their  suspension.  Work  was  again  resumed 
on  the  same  channel  May  3,  and  completed  May  13,  1892,  at  which 
date  81,831  cubic  yards  of  material  had  been  removed. 

Work  began  on  Seguine  Point  Channel  May  22  with  two  clam-shell 
dredges,  and  at  the  close  of  the  fiscal  year  88,260  cubic  yards  had  been 
removed  under  this  contract. 

At  the  close  of  the  fiscal  year  the  channel  leading  to  South  Amboy 
has  been  dredged  to  the  full  projected  width  of  300  feet  and  depth  of  15 
feet,  mean  low  water.  The  improvement  has  been  of  material  benefit 
to  commerce. 

The  Seguine  Point  Channel  has  been  dredged  to  a  width  of  250  feet 
and  a  depth  of  21  feet,  mean  low  water. 

Both  channels  are  subject  to  deterioration  of  deposits,  the  South 
Amboy  Channel  to  a  less  degree  than  the  Seguine  Point  Channel, 
Their  maintenance,  therefore,  requires  that  frequent  dredging  should 
be  done. 

No  complaint  has  been  made  by  mariners  during  the  year  that  the 
channels  had  either  deficient  width  or  depth. 
mfQ93 — -^ 
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The  estimate  of  $95,000  recommended  for  the  fiscal  year  ending  Jano 
30, 1895,  will,  if  appropriated,  complete  the  project  of  1885,  and  if  the 
improvement  is  to  continue  thereafter  a  new  project  and  estimates  will 
be  required. 

The  amount  expended  daring  the  fiscal  year  ending  Juno  30, 1893, 
iiiclasive  of  outstanding  liabilities,  was  $35,201.54. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Princes  Bay.    Nearest  foit,  at  Bandy  Hook,  New  Jersey. 

Amouvt9  appropriated. 


ApplioatioD. 


Dredging . 
Do.. 
Do. 
Do. 
Do. 
Do., 
Do. 


Total 


liar.  8,  1881 
Aag.  2, 1882 
July  6,1884 
Aug.  6,1886 
Aug.  11, 1888 
Sepll9,1880 
July  13, 1882 


AllMNIIlt. 


150.000 
50,000 
20,000 
87,600 
26,000 
40,000 
40.000 


208,500 


Amonnt  expended  to  J  one  30, 1893,  indosive  of  outstanding  liabiliMes,  $256^  406. 58. 

Moneif  stoitemmt 

July  1, 1892,  balance  unexpended $1,295.96 

Amount  appropriated  by  act  approved  July  13^1892 40,000.00 


June  30, 1893,  amount  expended  during  fiscal  year. 


41, 295. 96 
20, 107. 45 


July  1, 1893,  balance  unexpended 21,  li^ol 

July  1, 1893,  outstanding  liabilities $16,094.09 

July  1, 1893,  amount  covered  by  uncompleted  contracts 2, 931. 24 

18,025.33 

July  1, 1893,  balance  available 3,  d;3.  18 

{Amount  (estimated)  rec|uired  for  completion  of  existing  project 05,  :^75.  (X) 
AinouDttliatcaiibeprotitablyexpcndcdiniiscalyearending June30,1895    0.>, 000.00 
Siiltniitted  in  c()]ii])liiuice  with  requirenients  of  Hectiuus  2  of  river  and 
harbor  act»  of  18G6  and  18G7  and  of  sundry  civil  act  of  March  3, 1893. 


Ahntravi  of  proposals  for  improring  Jfariian  Bay,  New  Jersey,  received  in  response  to 
advert istiHeui  dated  AutjnBf  cV,  JSifi^j  and  opened  /September  14,  ISDH,  by  Lieut.  Col.  0.  L, 
Gillespie,  Corps  of  Engineers. 


dfo. 


1 
2 


Ksuue  uf  bidder. 


Atlantic  Dredging  Co 

Thomas  Potter 

Morris  &  Cuniings  Dn-d^ing  Co. 


Dredging  105,000 

Dredging  83.000 

cubic  yardH  from 

cubic  vartlR  fVoui 

Scgnino  Point 
Cbaunel. 

South  Auil>oy 

Cuaiinel. 

Per 

Per 

cubic 

Amount. 

cubic 

Amonnt. 

yard. 

yard. 

Cents. 

Cents. 

2U 

122. 575. 00 

27 

$22, 410. 00 

22, 968. 75 

m 

21.7H7..'iO 

18,375.00 

21 

17.4;J0.00 

30 

31,500.00 

25 

20, 750. 00 

*  If  restricted  to  eight  hours'  work  of  plant  per  day. 

t  If  not  restricted  to  ci|;ht  hours'  work  per  c[*y*    iowett  bid* 


TotaL 


t44. 085. 00 
*44,  7M».  25 

r.\h.  mo.  m 

52,250.00 
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COMMERCIAL  STATISTICS. 


The  commercial  statistics  for  the  fiscal  year  endin|v  June  30, 1890,  have  remained 
practically  unchanged,  and  are  therefore  herein  repeated, 

The  following  statement  of  the  commerce  of  South  Amboy,  N.  J.,  and  of  Raritan 
River  was  prepared  by  Hon.  D.  C.  Chase,  mayor  of  South  Amboy,  N,  J. : 


Beceipis  and  ahipmente. 


Tons. 


Products  of  the  forests 33,851 

Products  of  quarries  and  mines 3, 020, 003 

Animal  products 16, 541 

Agriculture 37,557 

Manufactures 417,909 

Mechanical  and  miscellaneous 320, 005 


Total 

Total  value,  $45,075,943. 


3, 845, 866 


Vessels  arriving  and  departing. 


Class. 


Steamers 

Barks 

Brigs 

Si'-booaers 

Sloops 

Propellers 

Barges  and  lighters. 


Total 


61,124 


Number. 

Tonnage. 

6,038 

850,300 

4v» 

8.800 

40 

8,800 

4,138 

248.280 

1,002 

52, 210 

4,028 

280,682 

45,838 

2, 887,  794 

3,845,666 


Draft 
(loaded). 


Feet. 

6 

to  12 

8 

to  16 

8 

to  16 

7 

to  14 

5 

to    7 

7J  to  10 

7 

to  16 

The  following  statement  of  the  commerce  of  Perth  Amboy,  N.  .J.,  for  the  year  1889 
was  received  from  Mr.  James  Donnelly,  superintendent  of  the  New  Jersey  division, 
Lehigh  Valley  Railroad  Company : 

Lehigh  Valley  Kailroad  tonnage  eastward  and  westward  over  the  wharves  for  the  yearlS89. 

[Gross  tons.] 


Coal. 
Cuke 


Grain 

Steel  rails...:. 

Pig  iron 

Iron  ore 

Lnml/lr 

Fertilizers  — 

Clay 

liiscellanooas. 


Coal  piers. 


Freight  wharves. 


VniUd  Refiners'  Export  Oil  Company's  Wharf. 


Qfl 


Grand  total 


Received. 


471 
86.194 
33,  207 

106 


5,867 


Shipped. 


1,815,521 
3, 058 


125, 743 
34. 052 
87,796 


875 


5,062 
7,732 


60,867 


Total. 


1,818,579 


887,705 
60,867 


2, 267, 151 
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Sfpam.. 
Sailing 
Barges 
Boato. 


Number f  tonnage,  and  dr^fi  ofvessele. 


YetteU  trantporting  coal. 


Ve9$eU  transporting  freigM. 


OcMui  steamers 
flailing  vess^s . 

lighters 

Canal  boats  — 


Komber. 


Company'9  vfharf. 


Barks  and  ships 


102 

848 

811 

4,821 


10 

181 

67 

1.238 


Toanace. 


58 


600  to  3, 000 

50  to  1.200 

500  to  1«  200 

100  to     400 


1,600  to  3, 500 
500  to  1.200 
200to  600 
200to     800 


600  to  1,600 


Draft. 


Feet. 


19to2S.5 
15  to  18 

etois 

8 


15  to  18 


Ex3. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

(1)  Schooner  Wild  Pigeon. — ^The  schooner  Wild  Pigeon  was  sunk 
December  22, 1892,  on  the  east  side  of  Main  Ship  Channel,  New  York 
Harbor,  about  1,500  feet  eastward  of  Buoy  0  4.  The  length  of  the 
schooner  was  128  feet,  beam  30  feet,  depth  10  feet,  and  gross  tonnage 
387  tons.    Her  cargo  consisted  of  468  tons  of  sofb  coal. 

Sealed  proposals  for  the  removal  of  the  wreck  were  opened  March  6, 
and  with  the  approval  of  the  Chief  of  Engineers  the  work  was  awarded 
to  the  Chapman  Derrick  and  Wrecking  Company,  at  a  cost  of  $3,500. 
The  wreck  was  practically  removed  by  May  10  and  deposited  in  deep- 
water  at  sea,  but  payment  has  not  been  made  for  the  service  render^ 
since  an  examination  shows  that  a  small  amount  of  wreckage  projects 
above  the  bed  at  the  site. 

(2)  Canal  boat  in  Bronx  River, — ^This  wreck  was  an  old  canal  boat 
that  had  been  abandoned  in  the  Bronx  River  by  its  owner,  and  hacl 
drifted  into  mid  channel  about  one-half  mile  below  West  Farms.  As 
the  entire  width  of  the  river  at  that  point  is  only  60  feet,  it  formed  a 
serious  obstruction  to  navigation  above  it. 

Sealed  proposals  for  the  removal  of  the  wreck  were  opened  May  13, 
1893,  and  the  bid  of  L.  M.  Valentine,  the  lowest  bidder,  was  aci'epted 
with  the  approval  of  the  Chief  of  Kngin«ers  May  16,  but  on  trial  the 
bidder  failed  in  his  efforts  to  remove  the  wreck  and  declined  to  com- 
plete the  work. 

With  the  a])proval  of  the  Chief  of  Engineers,  May  29,  the  work  was 
then  awarded  to  Geo.  McClintock,  the  nexf  lowest  bidder,  and  the 
wreck  was  successfully  removed  early  in  June,  1893,  at  a  cost  of  $100. 

Money  statement. 

March  1,  1893,  allotment  from  appropriation  for  removing  snnkeii  veRscls 
or  craft  olmtnictin^  or  endanjjerinj^  navigation,  act.)nnel4,  1880;  for 

removal  of  wreck  of  schooner  Wild  rifjeon.  New  York  Harbor $2. 000. 00 

March  4,  1893,  additional  allotment  from  kmiiic  appropriation 1,  GOO.  00 

May  4,  lJ^y3,  allotment  from  same  ap])ro])riation  for  removal  of  wreck  of 
canal  boat,  Bronx  River 100. 00 

3, 700.  OO 
Jnly  1,  1893,  covered  by  agreements 3,600.00 

July  1,  1893,  balance  available 100.00 
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£   14. 

PRELIMINARY  EXAMINATION  OF  FORT  POND  BAY,  AT  THE  EAST  END 

OF  LONG  ISLAND,  NEW  YORK. 

[Priutcd  in  House  Ex.  Doc.  Xo.  110,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  Htates  Army, 
Washington,  JX  0.,  December  ,->,  189J2. 

Sir:  I  have  tbc  honor  to  submit  the  accompanying  copy  of  report, 
dated  November  9,  1892,  with  map,*  by  Lieut.  Ool.  G.  L.  Gillespie, 
Corps  of  Engineers,  of  the  results  of  a  preliminary  examination  of  Fort 
Pond  Bay,  at  the  east  end  of  Long  Island,  New  York,  made  to  comply 
with  provisions  of  the  river  and  harbor  act  approved  July  13,  1892. 

It  is  the  opinion  of  Lieut.  Col.  Gillespie,  concurred  in  by  this  office, 
that  the  locality  is  not  worthy  of  improvement  by  the  General  Govern- 
ment. 

Very  respecjtfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Qen.j  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


report  op  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OP  ENGINEERS. 

Engineer  Office,  XJ.  S.  Army, 
Neic  YorJcj  If.  Y.,  November  9, 189J2. 

General  :  I  have  the  honor  to  submit  the  following  report  on  a  pre- 
liminary examination  of  Fort  Pond  Bay  at  the  east  end  of  Long  Island, 
New  York,  in  compliance  with  the  requirements  of  the  river  and  har- 
bor act  approved  July  13,  1892. 

The  river  and  harbor  act  of  August  11, 1888,  made  provision  for  a 
conditional  survey  of  this  bay,  and  the  preliminary  examination  to  as- 
certain whether  the  bay  was  worthy  of  improvement  was  assigned  to 
Col.  D.  C.  Houston,  Corps  of  Engineers,  copy  of  whose  report  may  be 
found  in  the  Annual  Eeport  of  the  Chief  of  Engineers,  1889,  Part  1, 
p.  733-741. 

The  preliminary  examination  made  by  Col.  Houston  was  complete 
and  exhaustive,  and  it  will  be  observed  that  the  opinion  is  expressed 
in  the  reiwrt  that  "  the  harbor  is  not  worthy  of  improvement  in  view 
of  the  present  and  prospective  demands  of  commerce''  (p.  736). 
There  will  be  found  appended  to  that  report  copies  of  letters  received 
by  Col.  Houston  from  the  agents  of  the  leading  transatlantic  steamship 
lines,  and  also  from  the  president  of  the  Long  Island  Bailroad  Company, 
in  reply  to  letters  addressed  to  them  asking  their  views  relative  to  the 
worthiness  of  the  improvement  of  Fort  Pond  Harbor. 

Since  the  examination  provided  for  by  the  act  of  July  13, 1892,  was 
confided  to  me  by  letter  from  the  Chief  of  Engineers,  July  19, 1892,  a 
personal  inspection  of  the  bay  has  been  made  and  letters  have  again 
been  addressed  to  the  agents  of  the  ])rincipal  steamship  lines  and  to  the 
president  of  the  Long  Island  Bailroad  Company,  asking  if  anything  has 

*  Not  Mprinted;  printed  in  House  Ex.  Doe.  No.  110,  Fifty-second  Congress,  second 
MflBion. 
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lately  transpired  affecting  ocean  navigation  which  would  lead  them  to 
change  the  views  expressed  by  them  on  the  same  sabject  in  1888.  Copies 
of  the  replies  to  the«e  inquiries  are  submitted,  and  attention  is  respect- 
folly  invited  to  them. 

POUT  POND  BAT  AND  ITS  APPBOAOHES. 

Fort  Pond  B^y  Harbor  is  a  small  and  comparatively  deep  harbor 
lying  on  the  north  side  of  Ijong  Island  6  miles,  approximately,  west  of 
Montauk  Point,  the  eastern  extremity  of  Long  Island,  and  is  124  miles 
distant  firom  Long  Island  Cily,  opposite  East  Thirty-fourth  street,  New 
York  City,  96  miles  of  which  are  measured  along  the  Long  Island  Bail- 
road  and  28  miles  along  a  proposed  eastward  extension. 

The  description  of  the  bay  and  its  shor^  given  by  Lieut.  James  G. 
Sanford,  Oorps  of  Engineers,  in  his  rei>ort  to  GoL  Houston  (p.  734)  is 
so  full  and  accurate  in  its  details  that  it  only  remains  to  emphasize 
certain  of  the  facts  stated.  The  two  shores  are  composed  of  a  course 
grade  of  sand  and  gravel,  through  which  large  bowlders  areinterspersed. 
By  the  action  of  the  elements  the  slopes  have  been  gradually  degraded, 
causing  the  coarse  material  to  descend  progressively  to  and  into  the 
waters  of  the  bay,  fringing  both  margins  with  wide  layers  of  bowlders 
extending  outward  to  the  25-tbot  curve  at  mean  low  wi^.  The  10-foot 
curve  is  uniformly  about  1,000  feet  from  each  shore. 

Beyond  the  25-foot  curve  the  bottom  of  the  bay  is  composed  of 
mud,  3  feet  thick,  overlying  hard  sand.  Northward  of  Bocky  Point, 
the  western  headland,  large  bowlders  are  quite  prominent,  which 
reach,  as  Coast  Survey  charts  show,  to  the  36-foot  curve  at  mean  low 
water. 

The  bay  measures  a  little  less  than  1  square  mile,  and  the  available 
area  exterior  to  the  30-foot  curve,  mean  low  water,  measures  420  acres. 
It  is  well  sheltered,  being  open  to  storms  firom  northeastround  by  west- 
ward to  norfliwest  only. 

A  small  wharf,  located  on  the  east  side  near  the  head  of  the  bay,  is 
the  only  one  in  the  harbor,  but  as  there  is  no  commerce  there  is  no 
shipping  to  be  served. 

The  act  under  which  this  report  is  submitted  states  in  effect  that  the 
object  had  in  view  by  a  survey  of  the  bay  is  the  preparation  of  "  an 
estiiuate  of  the  cost  of  an  adequate  breakwater." 

The  absence  of  any  commerce  at  this  i)oint,  the  isolation  of  the  bay, 
and  its  separation  from  any  of  the  usual  incentives  to  trade,  all  indi- 
cate that  the  proposed  breakwater  is  intended,  not  for  the  protection 
of  any  existing  local  commerce,  but  for  the  iiromotion  of  some  other 
interest. 

The  only  important  scheme  for  utilizing  the  bay  commercially  of 
which  I  have  any  knowledge  is  the  one  mentioned  in  the  public  press 
frequently  during  the  past  four  years,  which  refers  to  transatlantic 
service.  It  has  been  stated  that  the  plan  of  the  promoters  of  such  a 
scheme  is  to  shorten  transatlantic  travel  by  running  a  line  of  fast 
steamers  between  Milford  Haven,  Wales,  and  Fort  Pond  Bay,  Long 
Island,  connecting  at  the  latter  ])oint  with  the  Long  Island  B«ilroad 
for  quick  transit  to  New  York  City,  and  substituting  at  the  New  York 
end  124  miles  of  railroad  travel  for  100  miles  of  ocean  travel. 

As  the  expediency  of  the  adoption  of  this  proposed  route  partly  de- 
pends upon  the  possibiiity  of  ocean  steamers  reaching  or  departing 
from  Fort  Pond  Harbor  day  and  night  throughout  the  year,  without 
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danger  of  serious  detention,  the  physical  character  of  the  approaches 
is  a  proper  subject  of  consideration. 

It  is  not  unreasonable  to  suppose  that  Long  Island  formerly  extended 
eastwardly  beyond  its  present  limitations,  and  that  its  extreme  eastern 
l>oiut,  now  Block  Island,' became  detached  by  sea  agencies  assisted  by 
land  subsidence.  The  separating  strait,  14  miles  wide,  has  two  shoal 
obstructions,  which  afford  three  passages  from  the  ocean  into  Blo(;k 
Island  Sound,  with  a  maximum  depth  of  12  fathoms  and  a  minimum 
depth  of  4  fathoms  at  mean  low  water. 

The  western  obstruction,  called  Phelps  Ledge,  lies  If  miles  east  of 
Montauk  Point  and  has  a  least  depth  of  4  fathoms  water,  while  the 
eastern,  called  Southwest  Ledge,  lies  4  miles  west  of  Block  Island, 
with  a  least  depth  of  5  fathoms  water. 

The  water  area  north  of  the  line  connecting  Montauk  Point  with 
Block  Island  and  east  of  the  entrance  to  Long  island  Sound  at  the 
race  is  called  Block  Island  Sound. 

Block  Island,  lying  on  the  south  side  of  the  eastern  border  of  Block 
Island  Sound,  has  a  length  of  6  miles  north  and  south  and  an  average 
width  of  2  miles  east  and  west,  and  the  distance  between  the  northern 
edge  of  the  shoal  reef,  which  extends  out  from  the  extreme  northern 
point  of  the  island,  and  Point  Judith,  Khode  Island,  on  the  mainland, 
is  10  miles,  approximately. 

This  last  channel  is  entirely  free  from  obstruction,  and  has  a  maxi- 
mum depth  in  the  center  of  22  fathoms,  diminishing  toward  the  two 
shores  to  4  fathoms. 

Block  Island  Sound  must  be  entered  and  crossed  by  vessels  making 
Fort  Pond  Bay  from  the  sea.  In  clear  weather  it  is  probable  that  it 
would  be  habitually  entered  to  the  westward  of  Block  Island,  but  in 
thick  weather  it  would  doubtless  be  safer  to  enter  the  sound  to  the  east- 
ward of  the  island. 

The  x>oint  of  divergence  from  the  main  ocean  route  would  be  in  the 
vicinity  of  Nantucket  Shoals  Light-ship,  and  the  distance  thence  to 
Fort  Pond  Bay,  whether  by  the  eastward  or  westward  of  Block  Island, 
would  be  100  miles,  approximately,  and  to  the  bar  at  Sandy  Hook  180 
miles,  approximately. 

The  submerged  obstructions  which  lie  in  the  strait  between  Block 
Island  and  Montauk  Point,  and  in  Block  Island  Sound  north  of  Sliag- 
wong  Point,  Long  Island,  may  be  easily  discerned  in  clear  weather,  as 
they  are  marked  by  the  usual  aids  to  navigation,  but  in  thick  weather, 
when  the  islands  and  headlands  are  enveloped  in  dense  banks  of  fog, 
navigation  into  Block  Island  Sound  from  the  southward  must  neces- 
sarily be  attended  with  many  apprehensions,  however  numerous  and 
perfect  the  fog  signals  may  be,  as  not  only  must  headlands  and  sub- 
merged reefs  be  avoided,  but  also  small  vessels,  which  largely  frequent 
these  waters  for  anchorage.  These  conditions  aliect  the  speed  of  ves- 
sels approaching  Fort  Pond  Bay,  if  they  do  not  menace  the  lives  of 
passengers  and  endanger  property,  and  will  not  be  materially  chauged 
so  long  as  fog  prevails  on  the  coast. 

APPROACH  TO  NEW  YORK  CITY  BY  SANDY  HOOK. 

It  has  been  alleged,  among  other  reasons,  that  Fort  Pond  Bay  should 
be  improved  by  the  General  Government  in  the  interest  of  rapid  ocean 
transit,  because  there  is  not  adequate  water  on  the  Sandy  Hook  Bar  to 
accommodate  JBodern  vessels  and  steamers  of  large  size  and  deep  draft, 
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and  because  fog  prevails  more  at  Sandy  Hook  than  at  Montauk  Point 
These  charges  will  bear  close  examination. 

(1)  Since  1880  the  deepening  of  the  main  ship  channels  through  the 
lower  bay,  New  York  Harbor,  has  so  far  advanced  that  the  depth  of 
water  on  the  bar  at  the  southern  entrance,  by  way  of  Gedney  Channel, 
is  to-day  greater  than  3i0  feet  at  mean  low  water,  which  is  more  than 
sufficient  for  any  vessel  or  steamer  afloat.  In  addition.  Gedney  Chan- 
nel is  clearly  marked  at  night  by  an  efficient  system  or  electric  lights, 
enabling  vessels  of  any  draft  to  pass  in  and  out  over  the  bar  at  night 
at  any  stage  of  the  tide  with  nearly  the  same  facility  as  in  daylight, 
thereby  destroying  the  terrors  to  mariners  which  have  been  ascribeid  to 
this  channel  and  its  bar. 

The  annual  report  of  the  Light-House  Board  to  the  Secretxiry  of  the 
Treasury  for  1891,  p.  201,  referring  to  Sandy  Hook  Bar,  says: 

The  monthly  report  of  vesselB  poMinff  the  bar  ftt  night  records  as  comhig  in  the 
largest  steamers  plying  to  the  port  of  New  York,  such  as  the  Etrnria^  Citg  of  Furii, 
Majettie,  Fiir$t  Bi9marcky  Umbria,  La  Champagne,  Lahn,  La  Baurgogne,  Oermauic,  Emtf 
Augusta  Victoria,  Teutonic f  etc. 

The  Citg  of  Paris  and  Citg  of  New  York  are  of  10,600  tons'  register  and  the  Teutonic 
and  M€^e8tie  of  10,000  tons. 

By  a  coincidence  the  Teutonic  seems  to  arrive  off  Sanely  Hook  at  night,  as  by  the 
known  record  she  has  passed  the  bar  at  nigki  coming  in  some  six  times. 

And  on  pages  205  and  206  of  the  same  report  it  is  stated  that  the 
number  of  vessels  using  Gedney  Out  Channel  (improved  channel)  be- 
tween sunset  and  sunrise,  for  the  fiscal  year  July  1, 1889,  to  June  ;M), 
1890,  was  5G9,  377  bound  in  and  192  bound  out,  and  tliat  the  number 
for  the  fiscal  year  July  1, 1890,  to  June  30, 1891,  was  767  vessels,  470 
bound  in  and  297  bound  out. 

Unpublished  reports  to  which  I  have  had  access  record  that  during 
the  year  1891-^92,  785  vessels  and  steamers  crossed  the  bar  at  night, 
533  bound  in  and  252  bound  out. 

It  is  further  stated  in  the  report  of  1891,  p.  201,  that — 

The  highest  Tnionthly]  work  done  by  eieotric  plant  since  its  establish  men  t  was 
in  November,  1890,  when  101  ressels  passed  the  bar,  67  coming  in  and  34  going  ont, 
or  an  average  of  3.4  vesseis  each  night. 

Tho  best  test  of  the  plant  is  Rhowii  by  the  confidence  with  which  pilots  bring  in 
from  sea  vessels  of  the  largest  displacement  and  length. 

These  records  plainly  show  that  the  Sandy  Hook  Bar  does  not  now 
cause  detentions  to  vessels,  day  or  night,  on  account  of  insnfficieiit 
depth  of  water. 

(2)  Eespecting  the  allegation  that  fog  prevails  more  at  Sandy  Il<N)k 
than  in  the  vicinity  of  Montauk  Point  it  must  be  admitted  that  the 
(lovernment  records  for  a  series  of  years  of  therelati  ve  number  of  hours 
during  which  the  fog  signals  have  been  operated,  annually,  at  Sandy 
Hook  and  at  Montauk  Point,  show,  apparently,  to  the  advantage  of 
Montauk  Point,  but  the  difference  is  very  slight,  and  too  much  impor- 
tance should  not  be  given  to  the  records,  for  in  the  case  of  Sandy  Hook 
the  signals  are  required  to  be  given  so  long  as  the  lightshi])  in  advance 
of  Geilney  Channel  Bar  is  obs(!ured  by  fog,  whereas  at  MonUiuk  Point 
the  keeper  exercises  his  own  discretion  when  to  operate  the  signal. 

In  addition,  pilots,  familiar  with  the  two  localities  by  constant  cruis- 
ing in  adjacent  waters,  have  .been  questioned  on  the  subject,  and  tlie 
general  opinion  is  that  fogs  are  more  frequent  and  more  dense  at  the 
eastern  than  at  the  western  end  of  Long  Island. 

I  am  of  the  opinicm  that  the  usual  conditions  in  regard  to  fogs  dift'er 
inappreciably  at  those  two  points,  an<l  tliat  all  things  considered  it  is 
reasonable  to  estimate  that  the  lime  consumed  in  making  Fort  Pond 
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E15. 

PREF.IMINAUY  EXAMINATION  FOR  CHANNEL  WEST  OF  ROBBINS  REEF 
LIGH  r-HOUSE  TO  CONNECT  THE  MOUTH  OF  ARTHUR  KILL  WITH  NEW 
YORK  HARBOR,  NEW  YOKK. 

[Printed  in  House  Ex.  Doc.  No.  77,  Fifty -second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  .5, 1892.     , 

Sir:  I  have  the  honor  to  submit  herewith  a  copy  of  report,  dated 
August],  1892,  by  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  of 
the  results  of  preliminary  examination  for  channel  west  of  Bobbins 
Reef  light-house  to  connect  the  mouth  of  Arthur  Kill  with  New  York 
Harbor,  New  York,  made  to  comply  with  the  provisions  of  the  river  and 
harbor  act  approved  July  13, 1892. 

It  is  the  opinion  of  Lieut.  Col.  Gillespie,  concurred  in  by  this  office, 
that  the  proposed  channel  is  not  worthy  of  improvement  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  S.  B.  Elkins, 

Secretary  of  War. 


REPORT  of  LIEUT.  COL.  G.  L.  GILLBSPIE,  CORPS  OF  ENGINEERS. 

Engineer  Office,  U.  S.  Army, 

yew  Yorhj  August  i,  1892. 

General:  In  compliance  with  instructions  contained  in  letter  of 
Chief  of  Engineers,  dated  July  14, 1892, 1  have  the  honor  to  submit  the 
following  report  in  regard  to  preliminary  examination,  "for  channel 
west  of  Bobbins  Reef  light-house,  to  connect  the  mouth  of  Arthur 
Kil^  with  New  York  Harbor,  New  York,"  for  which  provision  is  con- 
tained in  section  6,  river  and  harbor  act  July  13, 1892. 

For  many  years  the  towing  companies  interested  in  the  navigation 
between  theEaritan  and  Passaic  rivers,  and  New  York  Harbor  through 
Kill  van  Kull,  have  made  efforts  to  secure  appropriation  from  Congress 
lor  opening  a  short  and  sheltered  interior  channel  across  Jersey  Flats. 
The  river  and  harbor  act  March  3, 1881,  provided  for  the  survey  of  such 
a  channel,  21  feet  deep,  mean  low  water,  from  Communipaw  to  Consta- 
ble Hook,  and  the  report  thereon  (Annual  Report  Chief  of  Engineers, 
1882,  Part  I,  p.  719)  gives  the  estimated  cost  of  the  work,  $7,00u,000, 
the  great  cost  being  due  to  a  reef  of  rock  underlying  the  shoal  to  the 
eastward  of  Cavens  Point. 

The  channel  now  proposed  to  be  surveyed  is  not  definitely  located  by 
the  act  of  July  13, 1892,  but  as  I  have  before  me  a  copy  of  the  map  ac- 
comi>anying  the  pletition  which  was  sent  to  Congress  urging  the  survey, 
I  am  able  to  describe  it  very  accurately.  The  wish  of  the  projectors, 
as  stated  in  their  petition,  is  anchorage  for  vessels  and  tows  on  the 
sonttiern  edge  of  the  flats  immediately  to  the  eastward  of  Constable 
Point,  2,000  feet  wide,  2,500  feet  long,  and  15  feet  deep,  mean  low  water, 
from  wtuch  a  channel  300  feet  wide  and  15  feet  deep  shall  lead  in  a 
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On  the  13th  of  December,  1888,  and  again  on  the  17th  day  of  June, 
1890, 1  addressed  commanications  to  the  commissioners  of  the  sinking 
fund,  which  were  referred  to  the  comptroller  for  examination  and  re- 
port. (See  Proceedings  of  Sinking  Fond  Oommissioners  for  1800,  pp. 
441-2-3.) 

On  September  17, 1890,  the  comptroller,  the  Hon.  Theodore  W.  Myer& 
made  an  able  and  elaborate  report  to  the  commissioners  of  the  sinking  fond 
npon  the  sabject^^latter  of  the  commanications  above  referred  to,  advo- 
cating the  advantages  of  having  the  dumping  ground  for  the  city's 
dirt,  ashes,  and  sweepings  at  Bikers  Island,  instead  of  in  the  hay  or  off 
the  mouth  of  our  noble  harbor.  (See  Proceedings  of  the  Commission- 
ers of  the  Sinking  Fund,  September  18, 1890,  pp.  476-479.) 

On  December  23. 1890,  the  New  York  harbor  line  board,  appointed 
by  the  Secretaiy  oi  War,  for  the  establishment  of  the  haroor  lines  of 
the  harbor  of  New  York  and  its  adjacent  waters,  by  Special  Orders,  No. 
49,  Headquarters  Corps  of  Engineers,  XT.  S.  Army,  Washington,  D.  C, 
October  5^  1888,  in  accordance  with  section  12  of  act  of  August  11, 
1888,  having  had  under  consideration  the  limitation  of  the  pier  and 
bulkhead  Imes  around  Bikers  Island,  and  no  one  appearing  on  behalf 
of  the  city  of  New  York,  to  advocate  the  establishment  of  the  harbor 
line  ux)on  the  12-foot  contour  line,  around  said  island,  or  even  to  in- 
form the  board  that  the  State  of  New  York  had  given  the  city  of  New 
York  the  right  to  establish  and  buUd  its  bulkheaas  on  said  12-foot  con- 
tour line  the  harbor  line  board  naturally  established  the  line  in  ac- 
cordance with  the  act  of  assembly  of  18iS7,  which  limited  the  entire 
area  of  Mand  under  water  that  could  be  filled  in  t^o  about  64  acres, 
or  less  than  one-eighth  in  territorial  extent  of  the  land  claimed  by  the 
city  of  New  York  under  grant  Irom  the  State  by  the  act  of  the  legis- 
lature of  June  9, 1885. 

As  a  citizen  of  New  York,  for  myself,  as  well  as  for  my  dients,  I 
have  the  honor  to  request  that  you  will  order  the  harbor  line  board 
to  reconsider  its  action  of  December  23, 1890,  to  enable  the  officials  of 
the  city  of  New  York  to  lay  the  above,  and  such  other  &cts,  before  the 
board,  for  its  consideration  and  action,  as  will  be  conducive  to  the  best 
interests  of  the  United  States  Grovemment,  as  well  as  to  the  city  of 
New  York. 

It  is  a  well-known  fact  that  over  1,500,000  cubic  yards  of  cellar  dirt, 
street  sweepings,  ashes,  and  debris  of  old  buildings,  exclusive  of  gar- 
bage, are  annually  collected  yi  this  city  and  carried  away  in  self-dump- 
ing and  other  scows  and  dumped  into  the  bay  or  off  the  mouth  of  the 
harbor,  greatly  to  its  injuiy,  as  well  as  endangering  the  health  of  sea- 
side resorts,  viz:  Manhattan  Beach,  Coney  Island,  Rockaway  Beach, 
Arverne,  and  other  resorts  on  the  southern  shore  of  Long  Island,  as 
well  as  tlie  resorts  on  the  New  Jersey  coast  from  Sandy  Hook  to  Sea- 
bright,  Monmouth  Beach,  Ijong  Branch,  Deal  Beach,  Asbury  Park,  and 
Ocean  Grove,  to  say  nothing  of  fouling  the  shores  of  the  lower  bay.  and 
injuring  the  entire  harbor  of  New  York,  and  compelling  additional 
dredging  by  the  United  States  Government  every  year  to  keep  the  hiff- 
bor  accessible  to  commerce. 

If  the  harbor  line  board  should  be  authorized  by  you  to  reconsider 
its  former  action,  and  should  decide  to  adopt  the  12-foot  contour  line 
around  Rikers  Island,  your  and  their  action  would  be  most  heartily 
api)lauded,  not  only  by  all  our  city  officials,  but  by  the  citizens  ot  ^ w 
York  en  masse. 

The  towage  of  scows  to  Rikers  Island,  ui>  Bast  River,  would  \y^^^ 
an  average,  about  12  miles  as  against  a  claimed  towage  aeawaw  ^"^ 
about  25  miJes.    1'^^^  ^^^^  saving  per  annum  in  towage  a^       (i^ 
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bor  lines  is  essential  to  the  preservation  and  protection  of  harbors,  he 
may  and  he  is  hereby  authorized  to  cause  such  lines  to  be  established, 
beyond  which  no  piers  or  wharfs  shall  be  extended  or  deposits  made 
except  under  such  regulations  as  may  be  prescribed  from  time  to  time 
by  him.'' 

Pursuant  to  the  provisions  of  that  act,  the  Secretary  of  War  referred 
it  to  a  board  of  United  States  engineers,  known  as  "  The  Harbor  Line 
Board,"  who  recommended  to  him  the  adoption  of  the  same  line  that 
was  fixed  by  the  act  of  1857  as  the  harbor  line  in  front  of  the  premises 
in  question,  which  recommendation  was  adopted  and  approved  by  the 
Secretary  of  War  on  February  8  and  March  4, 1890.* 

That  it  was  the  intention  of  the  Harbor  Line  Board,  appointed  by 
the  Secretary  of  War,  to  conform  to  the  State  line  is  established  by  a 
letter  signed  by  Gen.  Henry  L.  Abbott,  dated  September  14, 1892, 
address^  to  the  board  of  commissioners  of  pilots  of  the  port  of  New 
York,  in  which  he  says:  , 

The  established  harbor  lines  in  this  locality  are  identical  with  those  determined 
by  the  State  authorities  in  1857,  and  on  the  original  map  now  on  file  in  this  office 
no  wharfs  extend  beyond  the  established  limits. 

Recent  sarveys  show  that  certain  wharves  extend  beyond  these  limits. 

Upon  such  surveys  being  made,  notice  was  sent  to  the  board  of 
commissioners  of  pilots,  requiring  them,  as  part  of  their  duties  con- 
ferred upon  them  by  the  State  law,  to  cause  these  encroachments  to  be 
removed,  and  a  notice  was  sent  to  the  following  persons,  representing 
all  the  pier  owners  between  Harris  avenuQ,  in  Long  Island  City,  and 
Pierce  avenue,  in  the  same  city,  to  remove  the  said  obstructions. 

From  a  map  made  by  the  Board  of  Engineers  for  the  said  Harbor 
Line  Board  it  would  appear  that  these  piers,  five  in  number,  encroached 
a  di8taiH*.e  of  fi-om  15  to  40  feet  beyond  the  established  line.  In  behalf 
of  the  New  York  Architectural  Terra  Cotta  Works,  the  estate  of  B.  T. 
Babbitt,  the  W.  J.  Mathison  Company,  limited,  and  the  John  Good 
Bope  and  Cordage  Company,  four  of  the  said  pier  owners,  and  also  in 
behalf  of  the  East  Eiver  Gas  Company,  who  is  about  to  erect  a  pier  or 
bulkhead  in  front  of  their  premises,  we  respectfully  ask  the  Secretary 
of  War  to  reconsider  his  determination  as  to  the  location  of  the  said 
line,  and  fix  a  line  which  shall  include  within  its  limits  the  piers  as  now 
constructed;  or,  if  it  seems  to  him  more  desirable  to  do  so,  to  refer  the 
matter  back  to  the  Harbor  Line  Board,  with  instructions  to  them  to 
reconsider  their  action,  and  if  such  line  can  be  extended  without 
prejudicing  the  interests  of  commerce  and  navigation,  to  report  the 
matter  back  to  the  Secretary  of  War  for  his  further  action  in  the 
premises. 

The  fifth  pier  owner  who  encroaches  is  the  municipality  of  Long 
Island  City,  who  has  a  small  pier  or  bulkhead  about  20  feet  wide  at  the 
foot  of  Webster  avenue,  of  little  value,  and  for  that  reason  they  have 
taken  no  interest  in  this  application.  The  grounds  upon  which  this 
application  is  based  are  as  follows: 

At  the  time  that  the  act  of  1857  was  passed  the  entire  neighborhood 
was  unsettled  and  remote  from  any  centers  of  trade  or  commerce  or 
from  any  thickly-settled  portion  of  either  the  cities  of  New  York  or 
Brooklyn.  The  premises  in  question  lie  directly  opposite  Bla^kwells 
Island,  now  used  by  the  municipality  of  New  York  for  penitentiary 
purposes,  and  the  whole  of  the  land  in  question  but  a  short  time  before 
the  passage  of  said  act  had  been  used  by  the  city  of  New  York  for 
■  — ■ — •- — — 

*  gee  Annual  Keport;  Chief  of  Engineers;  1890,  pp.  791  and  810, 
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^he  next  pier  against  which  eoin]>laint  is  made  is  the  pier  of  the  W^ 
J.  Mathisou  Company,  Limited,  who  are  extensively  engaged  in  thee 
manufacture  of  dyestuffs.  These  premises  were  purchased  by  Mr* 
Matliison,  the  president  of  the  said  company,  in  March,  1887,  and  in 
the  subsequent  October  he  applied  for  and  obtained  from  the  people 
of  the  State  of  New  York  letters  patent  for  the  land  under  water  in 
front  of  his  upland  out  to  the  said  State  line  of  1857.  Subsequently 
he  built  a  dock  similar  in  its  construction  to  the  dock  of  the  Babbitt 
estate,  upon  which  there  is  erected  immediately  against  the  stringi)iece 
of  said  dock  or  bulkhead  a  building  40  feet  wide,  fronting  upon  the 
rfver,  80  feet  deep,  and  20  feet  high,  adjoining  which  there  is  a  coal 
elevator,  likewise  ui)on  the  edge  of  the  wharf  or  bulkhead,  used 
in  carrying  on  the  said  business,  and  adjoining  that  and  occupying  the 
rest  of  the  water  front  of  said  premises  there  is  a  system  of  water  pipes 
connecting  with  the  river,  supplying  their  factory  with  water  used  in  the 
purposes  of  their  business. 

At  the  time  that  this  dock  was  constructed  they  likewise  caused  a 
survey  of  their  premises  to  be  made,  and  in  good  faith  erected  the  same, 
supposing  that  their  structure  was  wholly  within  the  line  fixed  by  the 
State  and  subsequently  Mopted  by  the  Federal  authorities. 

The  next  pier  or  bulkhead  as  to  which  complaint  is  made  is  the  pier 
or  bulkhead  belonging  to  the  John  Good  Cordage  Company,  who  are 
carrying  on  an  extensive  business  in  the  manufacture  of  cordage,  rope, 
and  rope-making  machinery  on  the  premises  in  question.  The  upland 
was  conveyed  to  Mr.  John  Good,  the  president  of  the  said  company,  in 
April,  1886,  and  thereafter,  and  on  February  9, 1887,  he  applied  for  and 
obtained  from  the  people  of  the  State  of  New  York  letters  patent  grant- 
ing to  him  the  laud  under  water  in  front  of  his  said  premises  out  to  the* 
State  line  of  1857.  The  dock  in  front  of  the  said  premises  was  con- 
structed about  the  time  of  the  purchase  of  said  land  by  Mr.  Good,  audi 
is  similar  in  its  construction  to  the  other  docks  or  bulkheads  herein- 
before referred  to.  Ui)on  the  said  bulkhead  and  19  feet  distant  fronii 
the  8ti*ingi>iece,  there  is  a  building  60  feet  long  parallel  with  the  said 
stringpiece,  which  is  now  filled  with  valuable  machinery  used  in  the 
carrying  on  of  the  said  business.  At  the  time  this  dock  was  constructed 
they  likewise  had  a  survey  made,  and  in  good  faith  constructed  the 
said  dock,  believing  it  to  be  wholly  within  the  lines  hereinbefore  re- 
ferred to. 

The  East  River  Gas  Company,  the  other  petitioner  herein,  is  a  cor- 
poration who  is  about  erecting  a  large  and  valuable  plant  between  the 
land  of  the  John  Good  Cordage  Company  and  the  land  of  the  W.  J. 
Mathisou  Company,  for  the  purpose  of  manufacturing  and  delivering 
gas  in  large  quantities  to  the  adjoining  cities  of  New  York  and  Brook- 
lyn, and  they  have  prepared  their  plans  for  the  erection  of^  dock  upon 
the  line  as  they  have  supposed  it  to  exist  and  are  anxious  to  construct 
the  same  at  once.  None  of  the  parties  above  referred  to  supposed  that 
they  had  encroached  beyond  the  line  established  by  law  until  about 
one  month  ago,  when  notice  was  received  by  each  of  them  from  the 
Board  of  Commissioners  of  Pilots  of  the  port  of  New  York  to  the  effect 
that  their  bulkheads  encroached  beyond  said  lines,  and  asking  them  to 
remove  the  said  encroachments. 

The  parties  immediately  procured  a  new  survey  to  be  made,  showing 

the  land  to  which  each  of  them  was  entitled  under  their  respective 

^eeds  and  letters  patent  from  the  people  of  the  State  of  New  York, 

^d  aJso  the  actual  location  of  the  piers  and  bulkheads  as  they  are  at 

Ptesent  constructed. 


b-« 
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An  additional  reason  for  asserting  that  the  interests  of  commerce 
and  navigation  will  not  suffer  is  founded  on  the  fact  that  no  complaint 
has  been  made  by  any  navigator  on  account  of  said  bulkheads,  as  has 
been  stated  to  the  petitioners  or  their  representatives  by  the  secretary 
of  the  board  of  pilot  commissioners. 

Additional  evidence  can  be  presented  upon  this  point,  and  also  upon 
the  point  of  the  general  shallowness  of  the  waters  in  the  immediate 
neighborhood  of  these  piers,  if  the  Secretary  desires  to  receive  the  same. 

In  other  cases,  and  notably  in  the  case  of  the  pier  line  on  the  East 
Kiver,  between  Broadway  and  Newtown  Creek  in  the  city  of  Brooklyn, 
the  Secretary  of  War  has  reconsidered  his  original  determination  and 
has  fixed  another  line  in  the  interests  of  manufactures  established  in 
good  faith  and  without  knowledge  that  they  had  trespassed  beyond  the 
line  established  by  law. 

Jos.  A.  Burr,  Jr., 
Counsel  for  the  Petitioners, 

The  New  York  Architectural  Terra  Cotta  Company. 

The  Estate  of  B.  T.  Babbitt. 

The  W.  J.  Mathison  Company,  Limited. 

The  East  Eiver  Gas  Company. 

The  John  Good  Cordage  Company. 

War  Department,  December  15, 1892. 

Referred  to  the  Chief  of  Engineers  for  report. 

S.  B.  Elkins, 
Secretary  of  War. 

(Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  15,  1892. 

Respectftilly  referred  to  the  harbor  line  board  for  New  York  Harbor 
and  its  adjacent  waters  for  report. 
To  be  returned. 
By  command  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
MajoTy  Corps  of  Engineers. 


beport  of  board  of  engineers. 

Harbor  Line  Board, 
New  York  City,  Janttary  16,  1893. 

General:  The  harbor  line  board  for  New  York  Harbor  and  its 
adjacent  waters,  constituted  by  Special  Orders  No.  49,  Headquarters 
Corps  of  Engineers,  October  5, 1888,  to  comply  with  section  12  of  the 
river  and  harbor  act  of  August  11,  1888,  has  had  under  consideration 
the  application  (December,  1892)  of  Joseph  A.  Burr,  jr.,  counsel  for 
^^tein  «  nroperty  owners  on  the  east  shore  of  the  East  River  at  Ravens- 
woo(j  OnAPnsConnty,  N,  Y.,  for  the  reconsideration  of  the  order  (Sec- 
i-et^  Of  War  March  4c,  1890)  fixing  the  pierhead  and  bulkhead  liu^;^ 
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The  papers  in  the  case  wore  forwnided  for  the  actidii  of  the  board  by 
your  indoreeiiiciit  of  Ueceiiiber  15,  1S92.  _ 

A  public  hearing  was  had  in  this  case  January  16,  3S!t3,  notice  of 
which  had  been  given  by  advertisement  and  by  circular  letters  to  partiee 
in  interest.  Mr.  Hun-,  eoniiael  for  the  petitioners,  waa  present  and 
made  a  verbal  statement  to  the  hoard  of  the  special  reasons  why  the 
application  was  made,  wliich  reasttns,  stated  briefly,  are  that  the  exten- 
sion of  the  piers  of  the  petitioners  beyond  the  linos  established  by  the 
State  iu  18.57  was  made  in  ignorance  of  the  exact  liniitatiouK  of  those 
lines,  and  that  the  removal  now  of  the  oflending  pierheads  wonld 
subject  the  petitioners  to  severe  and  unnecessary  damnj^e. 

The  water  front  upon  which  the  property  of  the  petitioners  lies  oin- 
braces  that  part  of  the  east  shore  of  the  eastern  channel  at  Blackwells 
Island  which  extends  from  Kobertson  street  eastward  to  and  beyond 
the  "  cofferdam"  for  raihoad  abutment  near  Graham  avenue  in  the  town 
of  Eavenswood. 

On  September  1, 1892,  there  was  referred  to  the  board  for  consider- 
ation an  application  by  jVIr,  H,  H.  Wotherspoon,  of  Bavonswood,  N.  Y., 
asking  that  the  legal  harbor  lines  on  his  tVont  b©  extended  outward  to 
the  extreme  end  of  his  pier,  so  as  to  legalize  that  construction.  As  the 
construction  refeiTcd  to  was  a  local  and  isolated  projection  beyond  long- 
established  harbor  lines,  the  board  did  not  deem  it  expedient  to  recom- 
mend any  moditicatioii  in  those  lines.  The  board  believes,  from  the 
papers  before  it,  that  the  en(!Voa«Unient8  built  upon  the  eastern  <rhannel 
prior  to  1890,  as  recuted  by  the  petitioners,  were  made  ignorautly  iwid 
without  willful  violation  of  State  law,  aiul  that  the  petitioners  are  enti- 
tled to  a  considerate  hearing. 

The  linos  recommended  by  the  board  in  its  original  report,  date<l 
February  18,1890,  were  intended  to  be  those  previously  establishfHt  by 
the  State  act  in  1857.  These  lines  were  laid  out  upon  uuot^enpied  abore, 
and  no  attempt  was  made  by  the  State  act  to  define  them  by  exact 
description  or  to  establish  their  exact  location  by  reference  to  an  illus- 
trative map  showing  offsets  drawn  from  fixed  base  lines. 

These  omissions  opened  the  way  for  errors  in  the  subsequent  estab- 
lishing (if  lines  upon  separate  fronts,  especially  as  the  law  provided  no 
particular  surveyor  whose  duty  it  should  be  to  make  surveys  with  the 
view  of  locating  the  outer  ends  of  piers  on  application  of  riparian 
owners. 

The  board  is  of  the  opinion  that  the  rigorous  adherence  now  tn  the 
State  lines  of  1857,  reestablished  by  the  United  States  in  1890,  requir- 
ing the  cutting  off  of  these  encroaching  parts  of  existing  piers,  will 
occasion  great  expense  to  riparian  owners. 

The  board  has  disapjtrovcd  mollifications  of  existing  lines  at  other 
places  when  it  was  manifest  that  by  so  doing  navigable  waters  would 
be  seriously  threatened,  but  in  the  present  instance  the  board,  after  a 
careful  hearing  of  the  petitioners,  is  of  the  opinion  that  the  riparian 
owners  have  reasonable  grounds  for  their  application. 

In  view,  therefore,  of  the  foregoing  statements  in  regard  to  the  imper- 
fections of  the  charts  nt)on  which  the  original  State  lines  of  18.57  were 
dehneated,  leading  to  subsequent  inaccurate  location  of  piers  at  different 
times  by  different  surveyors,  without  provision  for  adequate  supervision, 
and  in  view  also  of  the  probable  removal  of  the  outlying  shoal  by  ri- 
parian holders  for  the  efficient  occupancy  of  their  water  fronts,  the  board 
reconiDiends  that  the  pierhead  and  bulkhead  lines  &om  Rob^^on  street 
to  Graham  a^^""®  "*  Ravenswood  be  extended  outwards  bo  aa  to  em- 
brace thd  uicrheads  of  all  piers  uow  built  ui>oa  that  front. 
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The  modifications  which*  are  recommended  may  be  described  as  fol- 
low^ 

Befjfinning  at  a  point  in  the  pier  and  bulkhead  line  approved  by  the  Secretary  of 
War  February  8, 1890,  in  the  westerly  extension  of  the  north  side  of  Robertson  street 
500  feet  from  the  westerly  side  of  Vernon  avenue;  thence  in  a  straight  line  to  a  point 
in  the  westerly  extension  of  the  north  side  of  Babbitt  street,  530  feet  from  the  west 
side  of  Vernon  avenue:  thence  in  a  straight  line  to  a  point  in  the  westerly  extension 
of  the  north  side  of  Noble  street,  656  feet  from  the  west  side  of  Vernon  avenue ;  thence 
in  a  straight  line  to  a  point  in  the  westerly  extension  of  the  north  side  of  Wel)Hter 
;i venue,  690  feet  from  the  west  side  of  Vernon  avenue;  thence  in  a  straight  line  to  a 
l>oiiit  in  the  westerly  extension  of  the  south  side  of  Pierce  avenue,  625  feet  from  the 
west  side  of  Vernon  avenne;  thence  in  a  straight  line  to  a  point  in  the  extension  of 
the  north  side  ol  Graham  avenue,  505  feet  from  the  west  side  of  Vernon  avenue; 
1  hence  in  a  curve  for  the  distance  of  about  400  feet  until  it  meets  the  pier  and  bulk- 
Lead  line  approved  by  the  Secretary  of  War  March  4,  1890. 

The  modification  of  the  lines  herein  recolnmendec?  are  shown  upon 
an  accompanying  tracing.* 

A  separate  map*  is  sent  showing  the  relations  which  the  new  lines 
will  bear  to  those  established  by  ihe  Secretary  of  War  March  4,  1890. 
Respectfully  submitted. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers, 

C.  B.  OOMSTOCK, 

Colonel  of  Engineers,  Bvt.  Brig.  Oen.,  U.  8.  A,. 

D.  C.  Houston, 


Brig.  Gen.  Thomas  L.  Casey, 

-  Chief  of  Engineers,  U.  8.  A. 

[First  hidorAement.] 


Colonel  of  Engineers^ 
G.  L.  Gillespie, 
Lieut,  Col,  of  Engineers^ 


Office  Chief  of  Engineers, 

U.  S.  Army, 
January  24,  1893. 

Eespectfully  submitted  to  the  Secretary  of  War. 

The  harbor  line  board  for  New  York  Harbor  and  adjacent  waters, 
having  had  under  consideration  the  subject  of  harbor  lines  oa  the  east 
shore  of  East  Eiver  at  Ravenswood,  N.  Y.,  submits  the  within  report, 
recommending  the  adoption  of  modified  harbor  lines  at  that  locality  as 
shown  on  the  accompanying  tracing. 

It  is  recommended  that  the  views  of  the  board  and  the  modified  lines 
suggested  be  approved  and  that  the  Secretary  place  his  approval  both 
upon  this  report  and  the  accompanying  tracing. 

Thos.  Lincoln  Casey, 
Brig,  Oen,,  Chief  of  Engineers, 

[Second  indorsement.] 

War  Department,  June  1, 1893, 

The  modification  in  the  pierhead  and  bulkhead  lines,  recommended 
by  the  New  York  harbor  line  board  in  the  within  report  and  indicated 
in  a  fdll  black  line  on  the  accompanying  tracing,  is  approved. 

Daniel  S.  Lamont, 

Secretary  of  War. 


0mitt4)d. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHWESTERN  PART  OF 
LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN  NORTH- 
EASTERN NEW  JERSEY. 


REPORT  OF  CAPT.  THOMAS  L,  CASEY,  CORPS  OF  ENGIXEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1893,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IBCPROVEMKNTS. 


1.  Snmpswanns  Inlet,  New  York. 

2.  Canarsie  Bay,  New  York. 

3.  Sheepshead  Bay,  New  York. 

4.  Arthur  Kill,  New  York  and  New  Jer- 

sey. 

5.  Channel  between  Staten  Island  and 

New  Jersey. 

6.  Passaic  Riyer,  New  Jersey. 

7.  Elizabeth  River,  New  Jersey. 

8.  Rahway  River,  New  Jersey. 


9.  Raritan  River,  New  Jersey. 

10.  South  River,  New  .Jersey. 

11.  Keyport  Harbor,  New  Jersey. 

12.  Mattawan  Creek,  New  Jersey. 

13.  Shoal  Harbor  and  Compton  Creek, 

New  Jersey. 

14.  Shrewsbury  River,  New  Jersey. 

15.  Manasquan  (Sqoan)  River,  New  Jer- 

sey. 


EXAMINATIONS. 


16.  Seaford  Creek,  Long  Island,  N.  Y. 

17.  Channel  connecting   Freeport  with 

Great  Sonth  Bay^  New  York. 


18.  Whale  Creek,  New  Jersey. 


United  States  Engineer  Office, 

New  Yorlc^  July  10, 1893. 

General:  I  have  the  honor  to  transmit  herewith  my  annual  report 
on  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
fiiBcal  year  ending  June  30, 1893. 

Very  respectfully,  your  obedient  servant, 

Thos.  L.  Casey, 
Captainy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 
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IMPROVEMENT  OF  SUMPAWANOS  INLET,  NEW  YOKE. 

Suiiiidiwauus  Inlet,  known  in  tlie  neigliborhood  ami  on  the  Coast 
Survey  charts  as  aiiinpawamB  Creek,  is  a  small  creek  on  tlie  south  side 
Long  Island.  einptyiuB  into  the  Great  Houth  Bay."  It  lii^  aboat  '6G 
miles  east  of  New  York  City,  15  inilea  east  of  the  western  end  ot  Great 
fSouth  Bay,  and  nearly  twice  as  far  from  its  eastern  end. 

The  project  of  improvement  provides  for  dredging  a  channel  150  feet 
wide  and  6  feet  deep  at  mean  low  water  from  the  5-foot  cnrve  in  the 
bay  to  the  steamboat  dock  at  the  month  of  the  creek,  a  distance  of 
abtint  1,500  feet,  nnd  thence  5  feet  deep  and  lOO  feet  wide  up  the  inlet 
to  the  town  of  Babylon,  a  distance  of  aboat  3,500  feet  farther.  The 
estimated  cost  of  making  this  improvement  is  $33,115. 

Of  this  amount  $7,000  has  been  appropriated,  the  last  allotment  be- 
ing included  in  the  act  of  August  2,  18S2, 

Ten  thousand  dollars  can  be  expended  in  giving  a  5-foot  channel  out 
into  the  bay  for  the  use  of  steamboats,  but  I  think  that  the  work  is  more 
a  matter  of  local  than  public  interest. 

This  work  is  in  tlie  collection  distritt  of  New  York,  which  is  the  nearest  jjort  of  * 
entry.    Nearest  light- house,  Fire  Island  Ught;  nearest  fort,  Fort  Hiimi]t*.n. 

Tlie  (imoitiit  of  revenue  conwted.  nC  the  port  of  New  Yorli  (Intiug  the  fiscal  jear. 
endiDg  June  30,  1IJU3,  was  4138,032,031.18. 


By  ant  of  Conjjmia  approved — 

MareiiS,  WWI 95,000 

Angnet  2,  1882 2.00O    , 

Total 7,aX» 

Amoinil  ('upuiirtcit 7,000 

iHoncj/  Ktiitcment. 

(Amonnt  (estjmateil)  required  for  completion  of  eiistins  project $16, 115.00 
Auionutthatcunbeprotitablyexpemlea  in  fiscal yearendinKJuDe30,lS95     10,000.00 
Snbiuitteil  in  couiuliunce  witli  requirementij  of  Bectipua  2  of  river  and 
harbor  acts  of  1866  and  186T  and  of  simclty  uivil  act  of  Haroh  3, 1893. 


COMMRRCIAI.  BTATISTICS. 


Thefollowing  statistics  relative  to  thei 
dnring  tho  year  ending  December  31,  1892,  w 
Cooper,  jnatice  of  the  peace,  Babylon,  L.  I. : 


ArtlClM. 

Amount. 

Vslae. 

VmmIb. 

Knnber. 

'd'sr 

Avemg. 

T00B.g8. 

™80 

350 

Fen. 
4| 

Ton.- 

20,IKKP 

I,4M 

90,400 

SM 

■  1 
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F  2. 

IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

The  first  survey  of  this  bay  with  a  view  to  its  improvement  was  made 
fin  1879.  The  scheme  of  improvement  involved  a  channel  6  feet  deep  at 
mean  low  water  and  100  to  150  feet  wide,  extending  from  the  shore  at 
'Canarsie  Landing  to  the  navigable  channel  in  Jamaica  Bay,  a  distance 
♦of  aboat  3,500  feet.  It  was  thought  that  the  channel  niigiit  be  main- 
tained by  the  construction  of  two  pile  dikes,  forming  a  tidal  reservoir. 
-The  estimated  cost  u^der  this  project  was  $88,000.  A  history  of  the 
-work  in  considerable  detail  is  given  in  the  Annual  Report  of  the  Chief 
.of  Engineers  for  1887,  Part  f,  p.  637. 

The  total  amount  expended  on  this  improvement  to  June  30, 1892,  was 
$47,944.13,  with  which  two  pile  dikes  had  been  built  and  maintained 
•on  the  north  and  south  sidesof  the  channel  at  its  entrance  into  Jamaica 
-Bay,  1,058  and  820  feet  long,  respectively,  and  the  channel  dredged  to 
:a  depth  of  6  feet  at  mean  low  water  and  width  of  about  125  feet  from 
^Canarsie  Landing  to  the  deep  water  of  the  bay.  In  addition  to  this 
several  other  improvements  not  contemplated  in  the  main  project,  but 
which  added  materially  to  the  facility  of  navigation  or  to  the  mainte- 
nance of  the  channel,  had  been  executed,  viz.,  the  excavation  of  a  cut 
100  feet  long  and  50  feet  wide,  with  a  depth  of  6  feet,  on  the  east  side 
of  the  steamboat  landing  at  Canarsie,  and  a  cut  at  the  eiid  of  the 
wharf  at  Canarsie  Landing  extending  through  to  the  southwest  to  con- 
nect with  the  southwest  channel,  the  latter  tor  the  purpose  of  promoting 
tidal  circulation.  The  tidal  currents  are  due  to  a  mean  rise  and  fall  of 
4.7  feet. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $5,000  for 
continuing  this  improvement  and  a  project  for  its  expenditure,  in  dredg- 
ing the  channels  in  the  harbor  to  the  required  depths  and  widths,  was 
approved  August  11, 1892,  the  work  to  be  done  by  contract  after  adver- 
tisement and  award  in  accordance  with  regulations.  Specifications 
were  prepared  and  sealed  {proposals  invited  by  advertisement  February 
18,  1893,  for  widening  and  deepening  the  main  channel  and  the  chan- 
nel west  of  the  steamboat  dock  at  Canarsie,  connecting  with  the  south- 
west channel,  the  former  to  a  width  of  150  feet  and  mean  low-water 
depth  of  6  feet,  and  the  latter  to  a  width  of  60  feet  with  a  mean  low- 
water  depth  of  4  feet.  Bids  were  opened  March  29, 1893,  the  lowest 
aggregate  bid  being  that  of  J.  H.  Fenner,  of  Jersey  City,  [N^.  J.,  at  24 
eents  per  cubic  yard  for  material  removed  from  main  channel,  and  40 
cents  per  cubic* yard  for  the  west  channel  (abstract  herewith).  This 
bid  was  approved  and  a  contract  entered  into  April  15,  1893.  Work 
under  this  contract  was  begun  May  23,  1893,  and  was  in  progress  at 
the  close  of  the  fiscal  year,  7,867  cubic  yards  having  been  removed. 

The  expenditures  during  the  fiscal  year  amount  to  $591.75,  as  fol- 
lows: 

Inspection .'. $126.67 

Drafting 150.00 

Administration 315.08 

Total 591. 75 

Canarsie  Landing,  besides  being  the  terminus  of  the  Brooklyn,  Eock- 
^^»yJ?ea^l^  ^^^  Jamaica  Bay  Eailroad,  from  which  passengers  are  trans- 
^^Pped  ^y  ^^^^^^  ^  Bockaway  Beach,  has  a  large  fishing  industry. 


a 
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It  is  thought  tbat  $111,000  will  be  sufficient  to  complete  tbe  channd 
and  keep  the  dikes  in  repaii-,  a.ud  an  appropriation  of  this  amonut  is 
tiierefore  recoinnieiiiied. 

ThiB  work  is  in  thn  collpptioii  ilwtriot  of  New  York,  wbioh  is  the  nearest  port  of 
enl.ry.    Nearest  light-U'MlBH,  Fort  Twuipkins  Liftbt;  u«ar»Ht  fort,  Fort  Huuiilton. 

Tli a  amount  of  rbveiiiiv  oDHi'i'twl  it  thu  pott  of  New  York  durtu^  tbe  liscal  yeu 
eoding  JuuB  !iO,  1893,  was  1^138,03:^,031.18. 

AMOUNTS    API'HOPIUATKD. 

By  act  of  ConffreaB  ajiprovod — 

June  14.  ]«80 $10,000.(X> 

March  3,  iSSl 5,000.00 

Augusta,  1»S2 1 3,000.00 

Jul;  6,  1884 5,000.00 

AngostS,  1886 ' 10.000.00 

Angilut  II,  1888 10,000.00 

SepteuiliKF,  lU,  18H0 li,  000  00 

JnJy  13, 189a r.,  000.00 

Total 6.1.000.00 

Amoiml  Bipoudeil 4!4,535. 88 

Money  statement. 

July  1,  1893,  balance  ancxpouded JKi.87 

Amount  upproprUled  liy  act  upproved  July  13,  1892 5,000.00 

5,055.87 
June  30,  1893,  anaonnt  ejpeuded  duriug  lisc.ii  yt-ar 501.75 

JulT  1,  1893,  balnnce  unexpendBd 4,464.12 

July  i,18.9;i,  outstanding  liftbilities. *2.649.37 

July  1,  1803,  amount  eovwed  by  uncompli^ted  uoiitraots 1,350.63 

4,000.00 

July  1,  1893,  balance  availuble , 464.12 

(Amount  (estiniBted)  rennired  Tor  completion  of  eziatine  project 35.000.00 
Amount  that  oau  be  profftnbl^  expended  in  flscal^earendio);  JnneSO,  1895    10, 000. 00 
Siibuiittod  in  couipliauco  witli  reTnirementaol  BectiousH  nf  river  aud 
burbor  acts  of  ItJtie  and  1867  and  of  sundry  civil  act  of  Marcb  3,  1893. 


Name  wd  addreas  of  blddor. 

RatopMOublo 

y.rf. 

■vilUbls 

AmoaBttlut 

Main  1  Weat 

w,«,^j«iUbl. 

Elijah  BrataBrd,  New  York.  N.Y 

.T.Il.FediiiT,- JtrwyCily.N.  .1 

Onto.  1  OenU. 

«.0(W 

^w»tol7,nl 

10,000  to  1«, 06' 
(l.l51toli,MS 

Buteivd  lata  April  IS,  18M, 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Canorsie  Bay,  New  York, 
during  the  year  ending  .Inne  30,  1892,  were  kindly  furnished  by  Mr.  William  Warner, 
superintendent  of  the  Brooklyn,  Rockaway  Beach  and  Jamaica  Bay  Railroad. 


Articles. 


Fish 

Coal 

Feiiilisers 

Oy  sUsn  aud  clams 

Total 


Amount. 


Tont. 

3,010 

4,500 

43, 000 

17,000 


67, 510 


Yalne. 


$215,000 
15,000 
43,000 
35,000 


308,000 


Vessels. 


Steam  . 
Sail.... 
Yaclits 


Number. 


0 

75 

100 


181 


Average 
draft. 


Feet. 


Average 
tonnage. 


300 
16 

4 


The  above  table  shows  an  increase  of  11,300  tons  over  that  reported  for  calendar 
year  1891. 


F3. 

IMPROVEMENT  OP  SHEEPSHEAD  BAY,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  aboat  2  miles  long, 
lying  inside  Coney  Island,  Kew  York,  and  extending  easterly  from  the 
village  of  Gravesend  to  Eockaway  Inlet,  into  which  it  empties.  Its 
width  varies  from  100  to  1,000  feet,  and  its  depth  from  0  to  10  feet  ab 
mean  low  water.  The  natural  entrance  is  subject  to  progressive  changes 
of  position,  due  to  the  action  of  the  waves  on  the  sandy  beaches. 

The  original  project  for  the  formation  and  maintenance  ot  a  dredged 
channel  100  feet  wide  and  6  feet  deep,  mean  low  water,  was  modified 
in  February,  1889,  the  modified  project  contemplating  a  channel  6,350 
feet  long,  60  Ifeet  wide,  and  5  J  feet  deep,  mean  low  water,  from  the  town 
of  Sheepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect 
with  the  channel  of  similar  width  and  depth  already,  existing  at  that 
point.  T&is  channel,  which  was  completed  December  6, 1889,  seems  to 
have  maintained  itself  in  a  very  satisfactory  manner. 

Sheepshead  Bay  is  a  harbor  of  minor  importance,  and  must  so  con- 
tinue until  the  entrance  can  be  improved  by  an  expensive  system  of 
jetties.  At  present  it  is  for  the  most  part  used  as  a  haven  for  small 
oysten  and  clam  boats  and  for  a  large  fleet  of  pleasure  boats  in  the 
summer  season.  The  utility  of  future  appropriations  must  be  judged 
of,  therefore,  by  these  facts. 

The  commerce  of  the  bay  was  reported  for  the  year  1892  to  be  132,200 
tons,  valued  at  $3,598,000,  as  against  106,600  tons,  valued  at  $2,380,000, 
for  1890. 

The  exi)enditure8  for  the  fiscal  year  ending  June  30, 1893,  amount  to 
$116.02,  for  office  expenses. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fort  Tompkins  Light;  nearest  fort.  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1893.  is  $138,032,031.18. 

Original  estimate  (1879) $100,000.00 

Eevised  estimate  (1882) 34,200.00 


BGFOnr  OF  THE   CHIEF   OF  EN0INEER8}  U.B.  iBWf. 


J  act  of  CoiiKr<'''8  aiiprj\'ii 


el4,  : 


I,  18M1 

August  2.  18S2 

Jiilyn,  KIH4 --- 

August  5,  ISW! 

AnguHtll,  lists 

Total 21^000.00 


5.000,00 
3. 1.100. 00 

5, 000.  on 
5,000.00 
5,  iKM.  to 


Sloncy  slohiiienl. 


.,  1893,  baUiico  iiuexpoiidod. . 


BT4T1ST1C8. 


The  fallowing  atatisticB  relative  to  the  c 
dnriu);  the  year  oii'liiig  IJecember  31j  lti92, 
of  tilief ]isheacl  B.y,  New  York. 


ArtlclH. 

A™o»t 

V»lue. 

v>«u. 

Kuuber. 

ATovge 
draft. 

k:^ 

IVhw. 

ss,W)o 

-"H 

^a  ..'.'.'.'. 

400 

aw 

BO 

l,!i)0 

F4. 

IMPHOVEMENT  OP  AETHUR  KILL,  NEW  YOEK  AND  NEW  JERSEY, 

A  history  of  this  improveineot,  which  originated  by  special  resola- 
tiou  of  the  Committee  of  Commerce  io  the  Senate,  is  given  iu  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1889,  Pwt  I,  p,  819,  and  a 
farther  statement  of  the  cuudemuatioa  proceedings  ueoeasary  for  th** 
ac4]uiremeDt  of  the  land  forming  Steep  Point  is  given  in  my  Annual 
Report  for  ISiM),  p.  843.  The  approved  project  provides  for  the  removal 
of  t!ii«  jioiiit  of  land  by  succesHive  parallel  cuts  to  the  regular  channel 
depth,  with  the  object  of  rectilying  the  current  near  the  Baltimore  and 
Ohio  Ifciilrond  Briitge.     It  is  pstiniated  to  cost  $2(i,500. 

Up  to  ,lmic  30,  IS'JL',  $l(i,24r>.5',i  hud  been  expended  in  acquiring  the 
land  and  in  dredging  off  iLbout  one  acre  of  the  point,  iucreaaine  the 
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width  of  the  channel  by  210  feet,  and,  as  observation  shows,  in  direct- 
ing the  currents  more  nearly  perpendicular  to  the  bridge. 

The  river  and  harbor  act  of  July  13,  1892,  appropriated  $5,000  for 
the  continuance  of  this  improvement,  and  a  project  for  its  expenditure 
was  approved  July  29, 1892. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement, August  9, 1892,  for  the  removal  of  the  land  in  question  by 
dredging  to  a  depth  of  13  feet  at  mean  low  water,  where  the  depth  is  now 
from  +  6  feet  to  —  13  feet  at  the  same  stage  of  the  tide.  Bids  were 
opened  September  15, 1892,  the  lowest  bidder  being  the  Atlantic  Dredg- 
ing Company,  of  New  York,  at  24  cents  per  cubic  yard,  measured  in 
scows  (abstract  herewith).  This  bid  was  approved  and  a  contract  en- 
tered into  October  4, 1892,  for  the  removal  of  16,500  cubic  yards,  more 
or  less,  of  material.  Operations  wei'e  begun  October  24, 1892,  and  con- 
tinued without  interruption  to  November  12,  at  which  date  16,500  cubic 
yards  of  material  had  been  removed,  thus  completing  the  contract. 

Under  this  contract  the  slope  left  along  the  face  by  the  previous 
dredging  was  removed  to  the  full  depth  of  13  feet  at  mean  low  water, 
and  one-third  of  an  acre  of  the  point  of  land  was  cut  away,  sloping  oft* 
to  the  fiill  depth  as  above  at  a  distance  of  about  15  feet  from  the  bank. 
This  gives  an  additional  width  to  the  channel  of  from  15  to  60  feet. 
The  total  width  of  the  channel  at  this  point  is  now  725  feet. 

It  is  desirable  that  a  further  appropriation  of  $4,500,  the  balance  of 
the  estimate,  be  made  for  the  fiscal  year  ending  June  30, 1895,  as  there 
are  no  funds  in  hand  with  which  to  complete  the  improvement,  and  the 
favorable  results  thus  far  attained  seem  to  warrant  the  ultimate  com- 
pletion of  the  project. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  amount 
to  $4,845.15,  as  follows : 

Dredgmg  under  contract $3, 960. 00 

Inspection 170. 00 

Drafting 210.00 

Administration .• 505. 15 

Total : 4,815.15 

This  work  is  in  the  coUection  district  of  New  York,  which  is  the  nearest  port  of 
entry;  nearest  light-house,  Bergen  Point  Light;  nearest  fort,  Fort  Tompkins. 

Anionnt  of  revenue  coUected  at  the  port  of  New  York  during  the  iiscal  year  end- 
ing June  30, 1893,  is  $138,032,031.18. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

August  11, 1888 $10,000.00 

September  19, 1890 7,000.00 

July  13,1892 5,000.00 

Total 22,000.00 

Amount  expended 21,090.74 

Money  statement 

Jnlyl,  1892,  balance  unexpended $754.41 

Amount  appropriated  by  act  approved  July  13,  1892 5, 000. 00 

5, 754. 41 
<^nne 30  1893  amooBt  expended  during  fiscal  year 4,845.15 

^^71  1893  balance  unexpended 909-26 
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but  12  feet  deep  over  the  remaining  widths  of  100  feet  on  each  side. 
The  estimated  cost  of  this  work  was  $125,705.  In  addition  it  was  pro- 
I)Osed,  should  it  be  found  necessary,  to  build  four  detached  dikes  along 
the  line  of  the  channel — two  on  the  north  and  two  on  the  south  side — 
.the  estimated  cost  of  which  was  $60,000,  bringing  the  total  estimated 
cost  of  the  proposed  improvement  up  to  $185,705.  This  estimate  was, 
in  1883,  further  increased  to  $210,000  by  Major  (now  Lieutenant-Colonel) 
Gillespie,  at  that  time  officer  in  charge  of  the  improvement.  A  modifi- 
cation of  the  project,  having  in  view  the  total  rejection  of  the  dikes, 
was  submitted  May  9, 1889,  and  was  approved  May  15. 

A  further  modification  of  the  original  project,  necessitated  by  the  in- 
creasing demands  of  commerce,  and  the  one  under  which  the  present 
appropriation  is  to  be  expended,  was  approved  October  20, 1890.  This 
project  calls  for  a  uniform  channel  dejjth  of  14  feet  at  mean  low  water 
over  the  entire  width  of  400  feet. 

The  amount  expended  on  this  improvement  to  June  30, 1892,  was 
$197,276.38  and  the  total  amount  of  work  accomplished  consisted  in  the 
construction  of  the  south  dike  above  mentioned,  and  the  dredging  of  a 
channel  throughout  the  entire  extent  of  the  improvement,  13  feet  in 
depth  at  mean  low  water,  with  widths  varying  from  300  to  350  feet.  It 
should  be  added  also  that  for  3,000  feet  in  the  vicinity  of  the  bend  at 
the  Stake  Light  the  width  had  been  increased  to  400  feet,  with  low- 
water  depths  of  from  13  to  14  feet. 

An  appropriation  of  $15,000  was  made  in  the  act  of  July  13, 1892. 
A  project  for  the  expenditure  of  this  appropriation  in  widening  and 
deepening  the  channel  at  such  points  as  prove  on  examination  to  be 
most  deficient,  the  work  to  be  done  by  contract  after  advertisement 
and  award,  in  accordance  with  regulations,  was  approved  July  26, 1892. 

Work  under  this  project  has  been  deferred  during  the  fiscal  year^  it 
being  considered  necessary  to  have  an  examination  made  to  determine 
the  amount  of  filling  that  may  have  taken  place  along  the  channel  sides 
since  the  last  dredging.  Such  filling  is  certain  to  occur  in  the  vicinity 
of  the  Corner  Stake  Light,  and  its  removal  late  in  the  season,  when  it 
is  expected  more  advantageous  prices  for  doing  the  work  can  be  ob- 
tained, will  result  in  more  benefit  to  the  waterway  than  dredging  at 
the  present  time  at  other  localities  not  up  to  the  full  requirements  of 
the  project,  though  ample  for  present  needs. 

The  expenditures  during  the  fiscal  year  amount  to  $967.50  for  office 
expenses. 

This  work  is  in  the  collection  district  of  New  York^  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Bergen  Point  Light;  nearest  fort.  Fort  Tompkins. 

Amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year  ending 
June  dO,  1893,  $138,032,031.18. 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approved — 

June  23,  lf74  (diking) $50,060.00 

August  U,  1876  (dredging) 10,000.00 

June  18, 1878 15,000.00 

June  14,  1880 29,000.00 

August  2,  1882 40,000.00 

July  6, 1884 10,^000.00 

Augusts,  1886 15,000.00 

Anirastll,  1888 15,000.00 

September  19,  1890 15,000.00 

JwylS,  1892 15,000.00 

TntAl      • 214,000.00 

^Wt^ended ^ 198,243.88 
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Money  statement. 

July  1, 1892,  balance  unexpended $1,723.62 

Ampunt  appropriated  by  act  approved  July  13, 1892 15,000.00 


June  30, 1893,  amount  expended  during  fiscal  year 


16,723.62 
967.50 


July  1, 1893,  balance  unexpended 15,756.12 

'Amount  (estimated)  required  for  completion  of  existing  project 46, 000.  CO 

Amount  that  can  be  profitably  expended  in  fiscal  year  endme  J  nne  30, 1895  30, 000. 00 
^  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  8, 1893. 


COMMBRCIAL  STATISTICS. 

The  following  statistics  relative  to  the  commerce  of  channel  between  Staten  Island 
and  New  Jersey,  during  the  year  ending  December  31, 1892,  were  compiled  from  state- 
ments fumishea  by  parties  making  shipments  over  this  waterway : 


Articles. 

Amount. 

Yslne. 

Yeuels. 

Number. 

Average 
draft. 

ATersge 

'Bnlldlnir mfttflrifil  .............. 

T(m$. 
888,483 
1,880,418 
842,245 
280,185 
472,839 

$4,882,811 
9, 220, 581 
10.1&0,373 
12.842,390 
41,721.400 

Steam  — 

Sail 

Bargeg.... 
Raf& 

10.550 

12.882 

170 

1,545 

FeeL 
8 
9 

14 

S7S 

Coal 

sss 

Fortilison 

414 

Jxtok  and  oroe 

MisoelUuieous 

' 

Total , 

8,648,014 

78,815,355 

24,956 

F  6. 

IMPE0VEB4ENT  OF  PASSAIC  ^IVEB,  NEW  JERSEY. 

The  Passaic  Eiver  is  being  improved  under  two  separate  proiects,  the 
first  applying  to  the  river  below  Center  Street  Bridge,  Kewark,  to  and 
beyond  the  shoal  in  !N"ewark  Bay.  a  distance  of  7|  miles;  the  second, 
to  the  upper  course  of  the  river  from  Center  Street  Bridge  as  far  as 
Passaic,  a  distance  of  8  miles.  The  most  recent  appropriation  was, 
however,  made  in  a  single  sum  for  the  entire  river,  and  hereafter  tlie 
two  projects  will  be  united  in  such  a  way  that  the  funds  can  be  expended 
at  those  parts  of  the  river  most  urgently  needing  control  or  repair  in 
the  interests  of  navigation. 

1.  BELOW  NEWABK. 

The  lower  portion  of  the  river,  from  the  Center  Street  Bridge  to  New- 
ark Bay,  was  first  surveyed  by  the  Engineer  Department  in  1879. 
The  greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beacon 
was  only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.6  feet  at 
mean  low  water.  A  project  was  adopted,  based  on  this  survey,  pro- 
viding for  obtaining,  by  diking  and  dredging,  a  channel  200  feet  wide 
and  10  feet  deep  at  mean  low  water,  from  Center  Street  Bridge  to  New- 
ark Bay,  at  a  cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor  act 
of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the  river 
into  the  bay,  a  distance  of  12,000  feet,  and  for  dredging  a  channel  across 
the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean  low 
water,  increasing  the  original  estimate  to  $353,875. 
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The  amount  expended  to  June  30, 1892,  was  $233,692.18,  with  which 
6,205  feet  of  dike  had  been  built  and  maintained,  the  channel  through 
the  shoal  in  the  bay  and  the  channel  up  the  river  as  far  as  Lister  Dock 
dredged  to  the  required  dimensions,  and  a  bar  above  the  Zinc  Works 
Dock  removed  to  the  required  depth,  with  a  width  of  120  feet,  for  a  dis- 
tance of  1,600  feet  upstream. 

The  recent  river  and  harbor  act  of  July  13, 1892,  appropriates  $45,000 
for  the  entire  river  both  above  and  below  Kewark.  A  project  for  its 
expenditure  in  improving  the  river  at  certain  points,  the  treatment  of 
wluch  will  best  conduce  to  the  regulation  of  the  tidal  portion  of  tlie 
river  in  its  entirety,  was  approved  July  26, 1892,  the  portion  of  the 
project  referring  to  this  section  of  the  river  reading  as  follows: 

For  dredging  between  Center  Street  Bridge,  Newark,  and  deep  water  in  Newark 
Bay  at  poim;8  where  the  channel  is  deficient  m  width  and  depth^  as  provided  for  in 
the  original  project,  $20,250. 

Reserved  for  the  preservation  of  the  dike  in  Newark  Bay,  endangered  by  the  re- 
claiming of  isolated  sections  of  land  inside  the  approved  bulkhead  lines,  or  to  be  ^ 
expended  in  dredjj^ing  hereafter,  as  may  seem  most  advantageous,  and  for  which  due  ' 
authority  will  be  obtained,  $10,000. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement, dated  February  18, 1893,  for  widening  and  deepening  the 
channel  between  Center  Street  Bridge  and  Lister  Dock,  Kewark,  by 
dredging  to  a  10  feet  mean  low  water  depth,  where  the  existing  mean 
low- water  depth  varies  from  7  to  10  feet.  Bids  were  opened  March  29, 
1893,  the  lowest  bid  received  being  that  of  Alonzo  E.  Smith,  of  Islip, 
N.  Y.,  at  29.9  cents  per  cubic  yard,  measured  in  scows  (abstract  here- 
with). Upon  investigation  it  was  found  that  the  bidder  was  not  pos- 
sessed of,  nor  could  he  procure,  a  plant  adequate  to  the  performance  of 
the  contract  in  accordance  with  the  specifications,  and  the  award  was 
therefore  made  to  the  next  lowest  responsible  bidder,  P.  Sanford  Boss, 
of  Jersey  City,  N".  J.,  at  33  cents  per  cubic  yard,  measured  in  scows, 
and  a  contract  entered  into  April  28,  1893,  for  the  removal  of  about 
60,000  cubic  yards  of  material.  Work  was  begun  June  14, 1893,  and 
at  the  close  of  the  fiscal  year  11,294  cubic  yards  had  been  removed. 

A  survey  of  !N"ewark  Bay,  beginning  at  Bayonne,  K.  J.,  and  extend- 
ing to  the  Newark  and  New  York  Eailroad  Bridge,  and  of  the  river 
from  Baeder  and  Adamson  Dock  to  Center  Street  Bridge,  Newark,  was 
begun  November  24, 1892,  and  completed  December  24, 1892. 

A  comparison  of  this  survey  with  the  condition  of  the  channel  in 
Newark  Bay,  after  dredging  in  1885,  reported  to  be  200  feet  wide  and 
10  feet  deep  at  mean  low  water,  indicates  that  this  improvement  has 
not  remained  permanent,  having  shoaled  about  1  foot  between  the 
Newark  and  New  York  Eailroad  Bridge  and  upper  end  of  the  dike, 
with  a  slight  decrease  in  channel  width  from  this  point  to  its  intersec- 
tion with  the  channel  of  the  Hackensack  Eiver,  but  on  comparison 
with  surveys  made  in  1884  and  1887  it  shows  a  slight  improvement  of 
the  channel,  this  being  probably  due  to  increased  tidal  flow  resulting 
from  improvements  made  in  the  river  above  the  Newark  and  New  York 
Eailroad  Bridge. 

The  expenditures  on  this  section  of  the  river  during  the  fiscal  year 
ending  June  30, 1893,  amount  to  $2,591.06,  as  follows: 

Surveying - $839.93 

Drafting 375.00 

Inspection 210.00 

AdiniDistratiuii 1,166,13 

Total 2,591.06 
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2.  ABOTE  NEWIBE. 

Before  its  improvement  was  uudertjikeu  tiio  npper  part  of  the  river 
Lad  a  navigable  6-foot  channel,  except  at  Middle,  Belleville,  Ituther- 
ford  Park,  and  Uolzman  bara,  -where  the  depths  wore  4.5  feet,  3.9  feet, 
3  feet,  and  3.5  teet,  reaiiectJvely. 

The  project  of  improvement  was  adopted  in  1872,  and  provided  for  a 
channel  across  and  above  the  shoals  from  74  t«  6  feet  deep  at  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredgioR  and 
diking,  at  a  cost  of  1123,924.  It  was  modified  in  1885  by  extending  the 
channel  below  Middle  Bar  1,500  feet  to  the  Erie  Railroad  Bridge,  in- 
creasing the  estimate  to  $129,000,  which  was  foither  increased  in  18811 
to  $133,762,  The  deposit  of  material  from  freshets,  as  well  aa  the  difE- 
CTdt  and  costly  nature  of  the  dredging,  prompted  a  recommendation  to 
increase  this  last  estimate  to  $193,822,  which  was  approved  October  6, 
1890. 

The  amount  expended  to  Jnne  30,  1892,  was  $135,077.06,  with  which 
channels  had  been  di-edged  to  the  requisite  depth,  with  widths  of  from 
60  to  75  feet,  a  channel  through  Third  River  Bar  dredged  to  the  re 
quired  depth,  with  width  of  100  feet  for  a  distance  of  800  feet  and  be- 
low this  bar  the  channel  increased  in  width  by  40  feet  with  the  same 
depth  for  a  distance  of  700  feet,  and  by  20  feet  for  a  further  distance  of 
245  feet,  giving  a  continuous  100-foot  channel  through  this  reach,  hav- 
ing a  uniform  depth  of  6  feet  at  mean  low  water. 

The  river  and  harbor  act  of  July  13, 1892,  appropriates  $45,000  for 
the  entire  river,  both  above  and  below  Newark.  A  project  for  its  ex- 
penditure in  improving  the  river  at  certain  ])ointB,  in  conformity  with 
the  general  scheme,  was  approved  July  2ti,  1892,  that  part  of  the  project 
allnding  to  this  section  of  the  river  reading  as  tbUows :  *'  For  dredging 
at  Belleville  Bar,  completing  the  project,  and  at  Kutherford  Park  Bar, 
widening  the  channel,  $8,000." 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement, August  9, 1892,  for  excavating  the  channels  at  Belleville  and 
Bntherford  Park  bars  to  the  projected  dimensions.  Bids  were  o|>ened 
September  ]5, 1892,  the  lowest  bidder  being  James  McSpirit,  of  Jersey 
City,  N.  J.,  at  the  fidlowing  rates:  For  bowldorw  esciecdiiig  one-half  of 
one  cubic  yard,  $5  per  cubic  yard;  for  aU  other  material,  75  cents  per 
cubic  yard  (abstract  herewith).  This  bid  was  approved  and  a  contract 
entered  into  September  24, 1892.  Work  was  begun  October  5, 1892, 
and  at  the  close  of  the  mouth  the  channel  through  Belleville  Bar  was 
completed  to  the  required  width  of  100  feet  and  mean  low-water  depth 
of  from  6  to  7  feet;  2,105  cubic  yards  of  stone,  sand,  clay,  and  bowlders 
were  removed  from  this  bar.  Work  began  on  Bntherford  Park  Bar 
November  4, 1892,  and  continued  to  the  12th,  480  cubic  yards  being 
removed.  Owing  to  the  lateness  of  the  season  and  the  extreme  stage 
of  low  water  in  this  section  of  the  river,  work  became  extremely  ditU- 
cult  and  the  contractor  was  permitted  to  remove  his  plant  for  the  winter 
months.  The  total  amount  of  material  removed  under  this  contract  to 
this  date  was  2,585  cubic  yards. 

The  contractor  under  date  of  February  1, 1893,  made  written  appli- 
cation for  an  extension  of  contract  from  February  1, 1893,  to  September 
1, 1893,  stating  that  the  severity  of  the  winter  had  set  his  work  back, 
and  that  the  character  of  the  material  to  be  removed  from  the  reef  at 
Kutherford  was  such  as  to  prevent  rapid  progress.  For  these  reasons 
an  extension  as  requested  was  recommended  and  approved  by  the 
Chief  of  Engineers  February  3, 1893. 

OperatioDB  were  resumed  by  the  contractor  at  Kutherford  Paik  Bar 
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May  19,  1893,  and  were  in  progress  at  tlie  close  of  the  fiscal  year,  tlie 
total  amount  of  material  removed  under  contract  at  that  date  being 
5,200  cubic  yards. 

The  expenditures  during  the  fiscal  year  ending  June  30, 1893,  were 
$2,807.91,  as  follows: 

Dredging  nnder  contract $1,749.20 

Inspection 295. 33 

Drafting 225.00 

Administration 538.38 


Total 2,807.91 

The  commerce  is  reported  for  the  year  ending  December  31, 1892,  as 
1,362,647  tons,  valued  at  $42,053,308;  24,360  vessels  passed  through 
the  draw  at  the  mouth  of  the  river  during  the  same  period,  as  against 
30,652  in  1891. 

Passaic  River  is  in  the  coUection  district  of  Newark,  which  is  the  nearest  port  of 
entry.  Nearest  light-house,  Passaic  Light,  at  the  lower  end  of  dike  in  Newark  Bay. 
Fort  Tompkins  is  the  nearest  fort. 

▲meant  of  revenue  collected  at  the  port  of  Newark  during  the  fiscal  year  ending 
June  30,  1893,  $12,448.65. 

,  AMOUNTS  APPROPRIATED. 


By  act  of  Congress  approved^ 

Jiiiiel0,1872 

Mar.3,1873 

Jaiie23,l«74 

Mar.3,1875 

Aug.-10,1876 

Jn]iel8,1878 

Mar.3.1879 

June  14, 1880 

M«p.3.188l 

Aug.  2, 1882 

July  6, 1884 

Aug.  5. 1886 

Aug.  11, 1888 

Sept  19, 1890 

July  13, 1892 


Total.... 
Amount  expended . 


Below 
Newark. 


$30. 000. 00 
50,000.00 
43,000.00 
25,000.00 
24, 000. 00 
27, 500. 00 
40. 000. 00 
For  entire  river 


AboTO 
Newark. 


$25.000.0a 
25,000.00 
20,000.00 
20, 000. 00 
10. 000. 00 
10, 000. 00 
2,000.00 
2, 000. 00 


7,000.00 
3, 000. 00 
2,250.00 
7.500.00 
5,100.00 


239, 500. 00 
236,283.24 


138, 850. 00 
138, 484. 97 


TotaL 


|25, 000. 00 
25,000.00 
20, 000. 00 
20.000.00 
10, 000. 00 
10, 000. 00 
2,000.00 
32, 000. 00 
50,000.00 
50,000.00 
28,000.00 
26,250.00 
85, 000. 00 
45,100.00 
45,000.00 


423,850.00 
374, 768. 21 


It  is  recommended  that  an  appropriation  of  $60,000  be  made  for  the 
entire  river  for  the  fiscal  year  eoding  June  30, 1895. 

As  the  river  and  harbor  act  approved  July  13, 1892,  makes  the  ap- 
propriation for  the  two  reaches  of  tlie  river  under  one  heading,  the 
following  consolidated  money  statement  for  Passaic  Eiver  is  presented: 

Money  statement. 

July  1, 1892y  balance  unexpended : 

Below  Newark : $5,807.82 

Above  Newark 3,172.94 

$8,980.76 

Amount  appropriated  by  act  approyed  July  13, 1892 45, 000. 00 

63, 980. 76 
Jnne  30, 1893,  amount  expended  during  fiscal  year: 

Below  Newark.. :.,    2,591.06 

Above  Newark 2,807.91 

6,398.97 

Jnlj  1,1893,  balance  unexpended 48,681.79 

July  1, 1893,  outfltanding  liabilities 5,312.49 

Jnly  L  1893«  amount  covered  by  uncompleted  contracts 20, 744. 15 

''^  26,056.64 

J'^yL  1893,  balance  available 22, 625. 15 
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(Amonnt  (estimated)  reqaired  fbr  completion  of  exiBting  pTc^tect tl24, 347. 00 
Amotmttbatcan beprofltably  expended  in  fiBoal;eBrendiDgJaiiB30,1895    60,000.00 
Submitted  in  oomplinDce  with  reanirementB  of  seotione  2  of  rlTcr  and 
lutrboT  oota  of  1866  and  1867,  and  of  snndry  eivil  Mt  of  Much  3, 1893. 


n\d  ttptnta  Stplemhfr  15, 189!,  unrltr  adrertUemmf, 


Kato  per  cubic  j-ard 

»v"llablB 
dr«i^Bg 

N:>mi>  and  uMtemi  of  bidder. 

Bowlders 
of  1  oablo 

All  Dtbsr 
.nalwW. 

Amount  that  aa 

Edgar  M.Payn.Alb.nJ-,K.T 

Jmum  Mr.Snirit,  Jtrwiy  Olty,  N.  J" 

Tbuniaeii.llBuUia.ltliiitbetliportpN.J 

IT.M 

•i.ie 

»8,000 

OvMeyard: 
1.118  to  «,7B0 

i:»oto  tinea 

•Coatroot  Buterod  Into  SeptoinborW,  1882. 

AbalTocl  of  bidi  for  improving  Patiaie  River,  Ntie  Jersey,  6^  dreAjivg  hctaten  Litter 
Doek  and  Center  Street  Brtdge,  IfeaiarJi,  received  and  openid  March  S9,  1SS3,  imiier 
adrerliientent  dated  Febniars  IS,  1893. 


Nome  and  silJnM  of  bidder. 

yar.1. 

Hvnl^bii 
Irodglug. 

AmoDBt 
tbalBMb* 

with  HvaJI- 
■bio  fi-nd.. 

29.* 

130.000 

ao.ow 

30.000 

O-W-y?-^; 

l-.S»DfordItiH!.,jBrM)rdly,N.J- 

■Contract  ontored  into  Apr)]  J8,  1803,  for  the  removal  of  H),DOI]  onblo  -jaxia,  man  a 


The  following  statistics  lolativo  to  the  commerce  of  PMBsic  River.  New  Jeriej, 
during  the  year  ending  Decembei  31, 1892,  were  furnished  by  Mr.  P.  T.  Qnion,  secre- 
tary oT  the  board  of  trade,  Newarli,  N.  J. : 


Articles. 

A™on»,. 

Valne. 

TeSHll. 

K..b.,. 

''l^S^^^^.V^. 

r™. 

U,  106,  SSI 
11,092,070 
8,113,000 

23, 081,' 857 

Et:'::': 

10.  ZOO 

8,  wo 

FM- 

'■•"•" 

tt  053,308 

24,380 

i 
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F7. 

IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSEY. 

This  stream,  which  is  2f  miles  in  length  from  its  mouth  to  the  head 

of  navigation,  at  Broad  street,  Elizabeth,  has  a  width  of  from  50  to  90 

jfeet,  and  before  its  improvement  the  wharves  in  the  city  could  only  be 

I  reached  at  high  water  by  vessels  drawing  less  than  4  feet.    Its  com- 

•merce  was  estimated  at  45,000  tons  annually.    The  range  of  the  tide 

was  about  4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining  by  dredging  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at  an 
estimated  cost  of  $25,530.  The  estimated  cost,  under  the  project  of 
1878,  was  increased  in  1882  to  $43,160. 

A  channel  of  the  required  dimensions  was  dredged  in  1883  to  within 
1,000  feet  of  the  Broad  Street  Bridge,  but  soon  became  obliterated  by 
reason  of  deposits  of  silt  and  sewage  refuse. 

The  total  amount  expended  on  this  improvement  to  June  30, 1892, 
was  $31,886.20. 

There  were  no  funds  available  for  work  on  this  improvement  from 
1883  until  September  19, 1890,  when  the  sum  of  $5,000  was  appropri- 
ated in  the  river  and  harbor  act  of  that  date,  and  was  expended  in  1891 
in  removing  shoals  from  the  river  at  the  bend  above  South  street,  at 
South  Street  Bridge,  at  John  street,  at  the  bend  in  the  river  below  John 
street,  and  at  the  New  York  and  Long  Branch  Eaikoad  Bridge,  to  the 
required  high- water  depth,  with  widths  of  from  30  to  50  feet;  thus  pro- 
viding a  channel  having  a  depth  of  7  feet  at  mean  high  water  from  the 
mouth  of  the  river  to  within  900  feet  of  the  Bridge  Street  Bridge,  in  the 
town  of  Elizabeth.    The  widths  of  this  channel  were  from  30  to  50  feet. 

The  act  of  July  13, 1892,  also  appropriated  $5,000  for  continuing  the 
improvement,  and  a  project  for  its  expenditure  by  dredging  in  the  vi- 
cinity of  the  Elizabeth  wharves  and  such  other  sections  of  the  river  as 
might  seem  most  advantageous  after  a  survey  of  the  river  should  have 
been  made  was  approved  July  26, 1892.  This  survey  wa«  begun  No- 
vember 3  and  finished  November  23. 1892;  it  indicates  a  channel  from 
30  to  50  feet  wide,  extending  from  tne  mouth  to  Bridge  Street  Bridge, 
the  head  of  navigation,  with  mean  high- water  depths  as  follows:  From 
mouth  of  the  river  to  about  2,400  feet  above  th^  New  York  and  Long 
Branch  Bailroad  Bridge,  7  to  11  feet,  thence  to  within  900  feet  of  the 
South  Street  Bridge,  6  to  7.3  feet,  thence  to  bend  above  South  Street 
Bridge,  6.3  to  6.9  feet;  and  from  this  point  to  the  head  of  navigation  at 
Bridge  Street  Bridge,  about  2|  miles  from  the  mouth,  4.1  to  5.8  feet. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement February  18,  1893,  for  dredging  the  channel  of  the  river  be- 
tween the  bridges  at  South  street  and  Bridge  street  to  a  depth  of  7 
feet  at  m^an  high  water,  where  the  existing  depth  is  from  4  to  5  feet  at 
the  same  stage,  with  widths  of  from  40  to  50  feet,  and  also  at  such  other 
localities  in  the  river  as  should  be  designated  by  the  engineer  officer 
in  charge.  No  bids  were  received  at  the  date  of  opening,  March  29, 
1893,  and  it  was  subsequently  recommended  that  the  work  be  left  in 
abeyance  until  such  time  as  it  might  be  possible  to  obtain  an  advantage- 
ous offer  from  contractors  to  do  the  work  by  days'  labor. 

JSo  active  operations  have  been  in  progress  during  the  fiscal  year. 
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The  expenditures  during  the  fiscal  yestr  amonut  to  $167.26,  and  have 
been  for  Surrey  and  office  expenses,  as  follows: 

SnrrsT $3*8,63 

AdmiDiatration 118,63 

Total 467.26 

The  amount  that  coukl  be  profitably  expanded  on  this  improTement 
during  the  fiscal  year  ending  June  30, 1805,  is  the  balance  of  the  esti- 
mate, $(>,160,  and  would  be  applied  to  the  completion  of  the  project. 

Elizabeth  River  is  in  the  collection  dietrict  of  Newark,  K.  J.  Nettreat  light-house, 
Berften  Point  Light.     Nearest  fort.  Fort  Tompkins. 

Amonnt  of  revenne  oollected  at  iba  port  of  Newark  (luring  the  flaoal  year  ending 
June  30,  1893,  JB  £12,448.65. 


By  net  of  Congress  opproreil — 

"    March  3,  18T9....: - : JT.EOO.OO 

June  14,1880 7.500.M 

March  3,  1881 .-. 4.000.00 

AngnstS,  1882- -  8,000.00 

September  19, 1890 S.OOO.OO 

July  13.  1892 _ 6. 000.00 

Total 37,000.00 

Amount  eipended 33,353.4fi 

Money  sftitemeiit, 

.Inly  1,1892,  halnnco  nncipenaed. 9113.80 

Amount  appropriated  by  act  appro ved  July  13, 1^02 5,000.00 

5,113.80 

June  30, 1893,  amount  expended  during  tlaoal  year 467.26 

.Tuly  1,  1893,  balanoe  unexpended 4,646.54 

{Amount  (estimated)  required  for  completion  of  B^jstiue  project 6,160,00 

Amount  that  can  be  pro  dtnbly  expended  in  Rscalvear  ending  June30,1895  6, 160.00 
Submitted  in  compliance  with  requirements  ol'  aoctiouB  2  of  livor  and 
harbor  acts  of  1S66  and  1867  and  of  sundry  civil  act  of  March  3, 18B3. 


STATISTICB, 


The  following  statistics  relative  to  the  commerce  of  Elizabeth  River,  New  Jersey, 
were  furnished  by  Hr.  Thomas  H.  Beaton,  of  Elizahethport,  N.  J.,  for  year  ending 
December  31,  1892 ; 


Articles. 

A™,nnt. 

Viloe.    [    Te.«l». 

Nq 

»ber. 

^I^'" 

tonnagf. 

»70,50ol  SteaM... 
143,000  1  San 

243 

"b 

100 

M,S75 

327 

1 

of  3,350  tona  over  that  reported 
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F  8. 

IMPROVEMENT  OP  RAHWAY  RIVER,  NEW  JERSEY. 

In  its  original  condition  the  Ealiway  Eiver  had  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  month  to  Bricktown, 3§  miles;  7  feet 
at  Edgar  Dock,  4J  miles:  4.4  feet  to  Milton  Avenue  Bridge,  4f  miles; 
and  4  feet  to  Main  Street  Bridge,  6  miles,  in  the  town  of  Kahway.  Its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establish  a  hne  of  steamboats  on  the  river,  but  had  failed  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  the 
channels  have  reverted  nearly  to  their  original  condition  owing  to  de- 
position of  freshet  material,  sewage,  etc. 

If  it  is  the  intention  of  Congress  to  complete  the  imi^rovement,  the 
balance  of  the  estimate  ($29,250)  could  be  profitably  used  in  redredg- 
ing  the  channels  in  accordance  with  the  original  project. 

This  work  is  in  the  collection  district  of  Perth  Amboy^  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  light-house  is  Princess  Bay  Light,  and  Fort  Tompkins 
18  the  nearest  fort. 

Amount  of  roTenue  collected  dnriug  the  fiscal  year  ending  June  30^  1893,  at  the 
port  of  Perth  Amboy,  N.  J.,  is  $22,680.83. 

Original  estimate  (1878) $36,653 

Revised  estimate  (1882) 66,250 

AMOUNTS  APPROPRIATED. 

By  act  of  Congress  approyed — 

March  3, 1879 $10,000 

June  14, 1880 10,000 

March  3, 1881 10,000 

August  2, 1882 7,000 

Total 37,000 

Amount  expended 37,000 

Money  statement. 

'Amount  (estimated)  required  for  completion  of  existiu^  project $29, 250. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June,30, 1895    29, 250. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867  and  of  sundry  ciyil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICS. 

The  following  letter  contains  all  of  the  obtainable  information  in  regard  to  the 
commerce  of  H^hway  Riyer,  New  Jersey,  during  the  year,  ending  December  31, 1892: 

Rahway,  March  8,  189S, 

My  Dbar  Sir:  While  not  in  position  to  give  you  a  detailed  statement  by  tonuage 
of  exports  and  imports  through  Rahway  River  during  year  ending  December  31, 
1892,  yet  I  have  ascertained  that  about  3,000,000  brick  and  other  masons'  material 
were  landed  at  Rahway  by  light-draft  sailing  vessels  during  the  year,  with  a  slight 
fjiUing  off  of  coal  tonnage  from  the  year  previous.  Rahway  now  has  a  more  healthy 
growth  than  for  many  years  past,  which  will  of  course  augment  the  commerce  of  our 
ziyer:  and  the  completion  or  the  improvement  yet  unfinished  by  your  Department  of 
tlie  QoTenunent  would,  to  my  mind,  add  materially  to  suoh  comm^oe.    My  absence 
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from  home,  together  witli  sickness  in  my  family,  lias  preyented  an  earlier  reply  to 
your  letter. 

Yours,  very  respectfully, 

Joseph  M.  Pottbb. 

Tnos.  L.  Casky, 

Captain  of  Engineers,  U,  S,  A, 


Fg. 
-  IMPROVEMENT  OP  RARITAN  RIVER,  NEW  JERSEY. 

Before  its  improvement  by  the  United  States  the  Baritan  Eiver  had 
a  depth  of  8.6  feet  at  "The  Stakes,"  3  miles:  of  6.6feet  at  the  "Middle 
Grounds,"  4J  miles;  of  7.6  feet  at  Whitehead  Sand  Dock,  8  J  miles;  and 
between  this  point  and  New  Brunswick,  12J  miles  above  the  mouth,  the 
channel  was  obstructed  by  a  number  of  rocky  shoals  with  depths  of 
jfrom  8.4  feet  to  6.9  feet  at  mean  low  water.  The  city  of  New  Brunswick 
and  the  Delaware  and  Baritan  Canal,  which  terminates  here,  together 
with  extensive  brickyards  on  the  South  Biver,  had  an  extensive  com- 
merce on  the  stream,  estimated  in  1871  at  3,063,867  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining:  by 
diking  and  dredging^  and  where  necessary,  by  drilling  and  blasting  rock, 
a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from  the 
mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.06.  It  was  modified  in 
1881,  pursuant  to  th&  river  and  harbor  act  of  that  year,  by  adding  to  it 
the  dredging  of  the  south  channel,  about  13,000  feet  long,  100  feet  wide, 
and  6^  feet  deep  at  mean  low  water,  from  Kearney  Dock  to  Grab  Island. 

Under  this  project  $666,489.18  had  been  expended  June  30, 1892,  in 
constructing  the  dikes  required  by  the  project  at  "The  Stakes"  and 
"^Middle  Grounds,"  in  dre^iging  channels  200  feet  wide  and  12  t<eet  deep 
at  mean  low  water  at  these  points,  in  drilling,  blasting,  and  dredging  a 
channel  of  the  same  dimensions  across  the  rocky  sho^s  at  Whitehead 
Sand  Dock,  and  thence  up  the  river,  with  a  width  of  100  feet  and  depth 
of  10  feet,  to  within  2,280  feet  of  New  Brunswick.  Under  two  special 
allotments  made  for  it  in  the  acts  of  March  3, 1881,  and  August  2,  1882, 
the  south  channel  was  dredged  to  the  required  depth  for  a  distance  of 
4,000  feet.  These  improvements  had  been  of  decided  benefit  to  naviga- 
tion. The  commerce  of  the  river  was  reported  in  1887  at  1,675,355  tons, 
valued  at  $28,119,173;  in  1890  at  1,661,425  tons,  valued  at  $29,877,365; 
in  1891, 1,566,888  tons,  valued  at  $31,031,299,  and  during  the  past  year 
it  is  reported  to  be  1,120,302  tons,  valued  at  $27,694,017. 

Forty  thousand  dollars  was  appropriated  in  the  river  and  harbor  act 
of  July  13,  1892,  for  continuing  this  improvement.  A  project  for  tlie 
expenditure  of  these  funds  in  excavating  a  channel  100  feet  wide  and 
10  feet  deep  at  mean  low  water  through  the  rocky  shoals  along  the  line 
of  the  bulkhead,  extending  toward  the  canal  lock  at  New  Brunswick, 
by  means  of  the  United  States  dredging  plant,  also  in  dredging  the 
south  channel  to  the  required  width  and  depth,  and  in  making  neces- 
sary repairs  to  dikes  in  the  river,  was  approved  July  27,  1892. 

Operations  with  the  United  States  dredging  plant  were  continued  to 
December  21,  1892,  at  which  date  it  became  necessary  to  withdraw  the 
plant  for  the  season  and  place  it  in  winter  quarters  at  Perth  Amboy, 
N.  J,  When  the  plant  had  been  made  secure  for  the  winter  the  crew 
was  discharged,  only  the  necessary  watchmen  to  guard  it  being 
retained.  During  the  season's  work,  beginning  April  8, 1892,  and  end- 
ing December  21, 1892,  9,816  cubic  yards  of  material  were  removed  and 
deposited ;  of  this  amount  8,425  cubic  yards  was  shale  rock,  the  remain- 
der being  sand  and  gravel,  bringing  the  channel^  with  a  width  of  100 
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feet  and  depth  of  10  feet  at  mean  low  water,  to  witbin  1,830  feet  of  the 
canal  lock  in  New  Brunswick.  One  hundml  and  sixty  tturface  blasts, 
aggregating  18,750  ponnda  of  XX  Forcite  powder,  were  fired. 

Some  necessary  repairs  to  the  timber  dikes  were  made  during  the 
months  of  July,  August,  September,  and  October,  1892. 

Under  authority  dated  August  9,  1892,  for  redredgiug  the  channel  to 
Acken  Dock  to  a  depth  of  6  leet,  mean  low  water,  and  width  of  00  feet, 
work  was  begun  August  17, 1892,  by  hired  plant,  consisting  of  dredge, 
tugboat,  and  three  scows,  at  $66  per  day,  and  the  improvement  com- 
pleted August  27, 1892,  3,287  cubic  yards  of  material  having  been  re- 
moved. This  carried  tlie  channel,  with  the  indicated  width  and  depth 
&om  the  river  to  the  wharf,  a  distance  of  about  600  feet. 

STecessary  repairs  having  been  made  between  March  16  and  April  8, 
1893,  at  a  cost  of  $1,866.96,  the  plant  was  towed  from  winter  quarters 
st  Perth  Amboy,  N.  J.,  to  the  Raritan  River  on  April  10,  at  whicli  date 
operatlous  were  resumed  where  the  work  of  1892  terminated,  viz,  at  a 
point  about  1,SS0  feet  below  the  canal  lock.  The  work  was  continued 
without  serious  interruption  to  the  close  of  the  fiscal  year,  4,620  cubic 
yw^  being  removed.  This  material  as  usual  consisted  almost  entirely 
of  shale  rock,  which  was  utilized  in  the  construction  of  earth  dike  "  G,'* 
at  the  "Middle  Grounds."  Twenty  surface  blasts,  aggregating  5,600 
pounds  of  XX  Forcite  powder,  were  flred.  Twenty-five  piles  were 
driven  to  mark  the  line  of  the  earth  dike  referred  to  above. 

The  work  during  the  fiscal  year  has  consisted  entirely  of  rock  dredg- 
ing. The  10-foot,  mean  low  water,  channel,  with  a  width  of  100  feet 
now  extends  to  within  1,880  feet  of  the  canal  lock  at  New  Brunswick. 

Some  additional  items  of  interest  are  given  in  the  appended  re^wrt  of 
Mr.  0.  8.  Kelsey,  who  has  been  in  local  oversight  of  the  work.  The 
accompanying  map  will  show  the  condition  of  the  section  completed 
during  the  season  of  1892. 

The  following  tabular  statement  gives  the  amount  and  cost  of  work 
done  by  the  United  States  dredging  plant  daring  the  fiscal  year: 
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The  ei^raidttnres  doriog  the  fiscal  year  amoant  to  921,877.09,  as 
follows: 

Dredging  by  United  States  dreagmg  plant $17,128.38 

Dredging  by  hired  jilant  at  Aoken  Douk 650.00 

Repairing  timber  dikes  oad  ooiiBtracting  eartb  dike 1,884.  Si 

iBspevtion 1, 161.67 

Drafting 210.00 

Adminiatratioii -- - — 8*2. 20 

Total --.     21,877.08 

The  amount  wLich  can  be  expended  profitably,  as  regaixls  the  effi- 
cient prosecution  of  the  work,  duiiug  the  fiscal  year  ending  June  30, 
1895,  la  $100,000,  and  if  appropriated  will  be  expended  in  carrying  the 
improved  cbaunel  farther  up  the  river  toward  New  Brunswick. 

This  work  is  in  tlie  collection  distiict  of  Perth  Amboy.  which  is  the  nearest  pott 
of  entry.  Nearest  Ught-houae,  Great  Seds  Light,  in  Raritan  Bay ;  nearest  fort,  fort 
at  Sandy  Hook,  N.  J. 

Aniount  of  lovenite  colleoled  at  the  port  of  Perth  Amboy  daring  ths  fiscal  yeai 
eudiog  Juno  30,  1B9S,  *22,e80.83. 


By  act  of  Congresii  approved — 

June  IS,  1878 •200,000.00 

March  3, 1879 60,000.00 

June  11,1880 100.000.00 

March  3. 1881 25,000,00 

AaKnBt2, 1882 26,000,00 

Jnly5, 1884 35,000.00 

AngnBtSpiase 26,250.00 

Auxust  11,1888 50,000.00 

SepMinber  19, 18110 BO.OOO.OO 

July  13, 189a 40,000.00 

Total 611,250.00 

Amount  eiijondoil 577,360.27 

Money  statement. 

July  1, 1892,  balance  unexpended tl6, 760.82 

Amount  appropriated  by  act  approved  July  13, 1802 40,000.00 

55,760.82 

June  30, 1893,  amount  expended  during  fiscal  yeai 21,877.09 

July  1, 1893,  balance  unexpended 33,SB3. 73 

July  1, 1893,  outatanding  liabUitios 3,116.73 

July  1, 1893,  balance  available 30,767.00 

(Amount  (estimated)  required  for  completion  of  existin;;  project 1,482,412.05 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1895 100,000.00 
Submitted  in  compliance  with  reijiiiretiieutH  of  Bectiiins  2  oi'  river 
and  harbor  acts  of  1666  and  1867  and  of  sundry  civil  act  of  March 
9,1893. 


RKPORT   OF   MR.  C.  H.  KEL3KY,  ASSISTANT 

New  Yore,  Jhm  SO,  1S93. 
Captain:  Operations  on  the  Karitan  River  were  continued  thonghout   the  re- 
mainder of  the  working  seaaon  of  1892  under  substantially  the  same  methods  as 
were  outlined  in  the  last  Aimual  Report.     A  section  400  feet  long  and  100  feet  wide, 
begun  May  36, 1892,  was  lednced  to  the  leqnired  depth  and  the  entii*  aiwredredged 
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to  recover  the  loose  blocks  remaining.  Cross-sections  made  at  this  time,  taking  the 
depth  at  intervals  of  10  feet  in  each  direction,  developed,  but  two  shoal  soandings, 
loose  blocks  since  removed.  On  drifting  a  sweep  over  the  section,  however,  other 
loose  blocks  were  detected  and  the  section  conld  not  be  reported  as  finished  at  the 
close  of  the  year. 

Of  the  facts  worthy  of  note  concerning  this  half-year's  work  were,  first,  the  increased 
hardness  of  the  rock.  The  amount  of  explosive  used  per  cubic  yard  of  rock  removed 
was  three  times  that  required  on  the  preceding  section.  With  this  increased  ex- 
penditure of  power  the  average  daily  cube  removed  was  maintained.  This  was 
accomplished,  however,  largely  by  reason  of  a  reduction  of  35  per  cent  in  the  amount 
of  time  lost,  due  to  the  strengthening  of  weakpartd  that  had  been  going  on,  and  by 
improvements  giving  increased  efficiency,  that  had  been  suggested  by  previous  work. 

It  was  found  that  oetter  results  were  obtained,  with  the  same  amount  of  explosive 
by  using  heavier  charges  at  longer  intervals;  and  50-pound  charges  spaced  from  10 
to  15  feet  apart  became  the  practice. 

Durable  dipper  teeth  were  secured.  The  set  described  at  length  in  the  Report  of 
last  year  more  than  fulfilled  their  promise  and  have  been  in  use  the  entire  year.  To 
test  the  efficiency  of  oast-steel  teeth,  a  set  of  exactly  the  same  pattern,  made  at  one 
of  the  best-known  foundries,  and  of  a  qualitv  of  steel  as  seemed,  in  their  experience, 
best  adapted  to  the  workj  were  tried.  All  of  the  set  were  fractured  after  a  few  hours^ 
work. 

A  place  measurement  of  this  section  was  made  from  surveys  after  completion  of 
the  work,  showing  a  ratio  of  1  to  2  as  compared  with  the  scow  measurement  reported. 
This  is  the  same  result  as  found  last  year. 

A  place  measurement  was  computed,  also,  as  the  work  progressed,  by  calculating 
the  water  displacement  of  each  scow.  As  a  portion  of  the  load  is  submerged  in  the 
Bcow- wells  this  method  was  considered  uncertain  until  the  surveys  were  made  and  a 
dose  agreement  found  in  the  two  methods.  The  displacement  measurements  have 
been  continued  as  being  more  reliable  than  an  estimate  of  the  rock  in  irregular 
masses. 

When  the  plant  came  out  of  winter  quarters  it  was  in  better  condition  than  ever 
-before  for  performing  this  work.  The  hull  of  the  dredge  had  been  strengthened 
under  the  turntable,  dippers  repaired,  worn-out  chain  renewed,  machinery  over- 
hauled, all  rivets  tested,  and  extra  spuds,  dipper  teeth,  etc.,  provided.  The  tug 
having  been  out  of  commission  for  a  year  required  extensive  repairs,  including  new 
stern  bearing,  lead  sleeve,  increased  steering  power,  new  bits,  roof  covering,  etc. 
Two  of  the  dump-scows  were  decked  over  and  adapted  to  the  new  order  of  the  work 
proposed.    Much  of  this  work  was  performed  by  the  crews  employed  upon  the  plant. 

The  approved  plan  of  work  for  the  year  1893  involved  two  rsbdical  changes ;  ouo 
in  the  method  of  placing  the  charges  upon  the  river  bed,  and  another  in  the  disposal 
of  the  rock  removed.  Hitherto  most  of  the  rock  had  been  deposited  with  the  ^avel 
at  the  shoal  water  dumping  ground  in  the  Lower  Raritan.  The  construction  ot  a  ri  p- 
rap  dike  of  the  Raritan  shale  was  begun  along  the  line  of  the  proposed  earth  dike 
C.  After  the  timber  dikes  were  built  in  the  I^ritan  it  was  found  that  the  chaunel 
dredged  between  the  north  shore  and  the  line  of  dikes  was  shoaling  at  a  locality 
where  it  had  been  impracticable  to  secure  a  uniform  section  by  a  single  line  of  dikes. 
This  shoaling  continued  and  in  1888  a  dike  to  be*  built  along  the  north  shore  with 
the  material  dredged  from  year  to  year  was  planned  to  remedy  this  defect.  Its  con- 
struction was  discontinued  in  1890,  after  t\%  o  years  trial,  because  of  the  light  nature 
of  the  material,  readily  wasted,  and  of  the  uncertainty  in  the  delivery  of  protecting 
riprap. 

For  three  years  dredged  material  has  been  deposited  on  the  flats  back  of  the  dikes. 
Last  year  the  amount  of  gravel  removed  was  small  and  promised  less  for  this  year. 
The  rock  is  durable  under  water,  and  it  is  believed  that  a  substantial  and  i)erma- 
nent  dike  can  be  constructed  at  little  or  no  cost  to  the  work  and  of  permanent  ben- 
efit to  the  river  channel  at  this  point.  This  disposal  of  the  rock  dispenses  with  the 
hired  light-draft  tug  and  puts  into  commission  the  tug  belonging  to  the  plant.  The 
difference  between  the  cost  of  running  the  one  and  the  hire  of  the  other  is  more 
than  enough  to  pay  for  unloading  the  stone  into  the  dike,  so  that  it  is  being  built  at 
no  additional  cost  to  the  work.  One  thousand  two  hundred  and  seventy-one  cubic 
yards  ha^  already  been  placed  in  the  dike.  The  stone  that  has  been  purchased  for 
this  dike  heretofore  has  cost  $1.25  per  yard. 

A  simple  method  of  accurately  and  quickly  placing  charges  of  explosive  upon  the 
river  bed  independent  from  the  dredge  was  desirable.  A  uniform  spacing  of  6  feet, 
lengthwise  and  across,  was  adopted.  A  scow  6  feet  wide  by  30  feet  long  was  em- 
ployed. Four  poles  on  either  side,  6  feet  apart,  are  free  to  rest  upon  the  river 
Bottom.  Eight  charges  are  weighted,  connected  and  wired  in  the  usual  manner,  and, 
by  an  altangement,  lowered  simultaneously  and  left,  one  at  the  foot  of  each  pole.  A 
•mgle  blast,  then,  extends  over  a  space  the  width  of  cutting  made  by  the  dredge 
and  IJl  feet  in  length.    The  soow  is  easily  handled  by  oars  ana  two  such  blasts  made 
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dnrinff  the  period  of  high  water.    Charges  of  25  iK>nndB  weight,  or  a  total  of  200 
ponncui  to  each  blast  have  baen  employed. 

I     Ranges  for  locating  the  position  of  the  scow  were  established.    The  adTantage  of 

systematically  placing  the  charges  was  at  once  apparent.    The  rock  was  broken 

I  more  uniformly  and  seldom  was  a  second  blast  over  tne  same  area  required. 

1     The  first  cut  of  the  new  section  has  been  completed  and  shows  a  gain  of  40  per 

I  cent  in  the  rate  of  progress  over  that  made  on  the  first  cut  of  the  preceding  section. 

The  conditions  are  the  same  and  the  quality  of  the  rock  unaltered.    About  the  same 

amount  of  rock  was  removed,  and  with  little  increase  in  the  amount  of  explodve 

required. 

There  is  a  promise  of  a  further  advance  in  the  completed  channel  during  this  year 
than  was  made  during  the  last. 

A  comparison  of  the  tables  submitted,  showing  the  work  during  this  fiscal  year 
and  the  last,  shows  a  gain  in  the  totals  of  time  worked  and  lost;  an  increase  of  50 
per  cent  in  the  amount  of  rock  removed;  and  a  decrease  in  the  cost  of  rock  work  of 
15  per  cent,  assuming  a  uniform  cost  for  gravel  removed  of  SO  centa  per  oabie  yard. 
The  increase  shown  in  operating;  expenses  is  due  to  amount  of  explosive  employed; 
the  increase  in  the  total  for  repairs,  to  the  refitting  of  the  tug. 

During  the  year.  If070  linear  f(D6t  of  wale  along  the  dikes  was  renewed,  and  800 
cubic  yards  of  rock  m>m  the  river  used  in  refilling,  at  a  cost  of  70  cents  par  linear 
foot. 
Respectfully  submitted. 

C.  8.  Kklskt, 
ABiUUmi  JSngimmt. 
Capt.  Thos.  L.  Casbt, 

Corps  of  Engineers,  U.  8.  A» 


COMMKBCIAL  8TATI9TIC8. 


The  following  statistics  relative  to  the  commerce  of  the  Raritan  River,  New  Jer- 
sey, during  the  year  ending  December  81, 1^92,  were  compiled  from  statementa  ftir- 
nished  by  parties  making  shipments  over  this  waterway : 


ArtklM. 


Building  mmteriiJ 

Coid 

S«nd  and  clay  . . . 
Iron  and  ores  — 
Miscellaneoas . . . 

Total 


Amonnt. 


Tons, 
428,  lU 
267,400 
185,845 
83,344 
260,612 


Yalne. 


$2,178,800 

1,122,140 

170,067 

1,000,820 

28,222,600 


1,120,302 


27,604,017 


P   10. 


Teasels. 


Steam.. 
Sail.... 
Bargee. 
Eafta.. 


Komber. 


1,617 

2.131 

4,560 

164 


Arerage 
drafi: 


8,472 


7 

0 
6 


106 
206 
178 


IMPROVEMENT  OP  SOUTH  RIVER.  NEW  JERSEY. 

Before  the  irnprovement  of  this  stream  was  undertaken  by  the  United 
States  the  navigation  of  the  lower  2  J  miles  of  its  course  had  been  aban- 
doned, and  a  canal  dredged  at  private  expense  from  a  short  distance 
below  Washington  to  Sayreville  on  the  Raritan  River.  In  1880  the 
mouth  of  this  canal,  on  account  of  its  &ulty  location,  had  shoaled  to  a 
depth  of  6.4  feet  at  mean  low  water,  and  the  best  depth  in  the  canal, 
some  distance  above,  had  decreased  to  3.3  feet.  Above  \^"a8hillgton  a 
depth  of  2.7  feet  existed  to  Bi8setts,3§  miles,  and  2.5  feet  to  Old  Bridge, 
the  head  of  navigation,  6J  miles  above  the  mouth  of  the  canal  at  Sayre- 
ville. The  range  of  the  tide  was  6.3  feet  at  Sayreville.  The  town  of 
Washington  and  numerous  brickyards  did  a  commerce  on  the  river 
valued  at  $1,249,000. 

The  project  adopted  in  1880  provided  for  closing  the  river  below  the 
head  of  the  canal,  eorrectiug  the  direction  of  the  mouth  of  the  latler, 
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and  obtainiug,  by  diking  and  dredging,  a  depth  of  8  feet  mean  low 
water  to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow, 
estimated  to  cost  $194,695.  This  was  modified  July  30,  1892,  by  omit- 
ting the  proposed  dredging  of  the  cutoft'  above  Washington  and  in 
front  of  the  brickyards;  the  construction  of  dikes  H,  I,  J,  K,  and  L, 
and  substituting  therefor  the  dredging  of  the  section  of  the  river 
between  Washington  and  the  Earitan  Eiver  railroad  bridge,  removing 
about  39,000  cubic  yards  of  material,  estimated  at  40  cents  per  cubic 
yard,  reducing  the  original  estimate  to  $176,975. 

The  amount  expended  to  June  30, 1892,  was  $69,552.87,  with  which 
the  direction  of  the  mouth  of  the  canal  has  been  changed,  the  dikes 
below  Washington  completed  and  maintained,  a  small  amount  of  dredg- 
ing done  on  a  ^hoal  above  Washington,  a  shoal  at  the  mouth  of  Wash- 
ington Canal  removed,  and  a  channel  dredged  60  feet  wide  through  the 
canal  and  50  feet  wide  across  the  shoal  in  the  river  below  Washington. 
The  channel  below  the  draw  of  the  Earitan  Eiver  railroad  bridge  Avas 
given  a  depth  of  4  feet  at  mean  low  water,  with  additional  width  of  25 
feet  for  a  distance  of  350  feet,  and  for  a  like  distance  above  the  bridge 
the  width  was  increased  to  70  feet.  At  Eourke  Eeach  the  channel  was 
given  a  depth  of  6  feet  at  mean  low  water  and  width  of  60  feet  for  a 
distance  of  860  feet;  in  addition  a  bar  opposite  Whitehead's  Brickyard 
was  removed  to  a  depth  of  8  feet  at  mean  low  water  and  width  of  60 
feet  for  a  distance  of  450  feet,  and  at  the  junction  of  the  canal  and 
South  Eiver  a  channel  was  excavated  350  feet  long,  60  feet  wide,  and 
6  feet  deep  at  mean  low  water. 

The  river  and  harbor  act  of  July  13, 1892,  appropriated  $7,000  for 
continuing  the  improvement,  and  a  project  for  its  expenditure,  in  dredg- 
ing a  section  of  the  river  between  the  Turnpike  or  County  Bridge  and 
Bissett^s,  was  approved  July  30, 1892,  the  work  to  be  done  by  contract 
in  accordance  with  regulations.  Specifications  were  prepared  and 
sealed  proposals  invited  by  advertisement.  August  9, 1892,  for  dredg- 
ing the  reach  between  the  bridges  above  Washington  6  feet  deep  at 
mean  low  water,  and  as  wide  as  the  funds  available  would  admit.  Bids 
were  opened  September  15,  1892,  the  lowest  bidder  being  William  H. 
Taylor,  of  Jersey  City,  N.  J.,  at  29J  cents  per  cubic  yard,  measured  in 
scows  (abstract  herewith).  This  bid  was  approved  and  a  contract 
entered  into  September  28, 1892,  for  the  removal  of  about  19,000  cubic 
yards  of  material.  Work  was  begun  October  3, 1892,  and  continued 
without  interruption  to  December  22, 1892,  when  the  formation  of  ice 
in  the  river  compelled  the  suspension  of  active  operations  for  the 
winter  months,  and  necessitated  the  granting  of  an  extension  of  the 
contract  from  February  1  to  April  30, 1893,  upon  the  written  request 
of  the  contractor  dated  January  23, 1893,  approved  by  the  Chief  of 
Engineers,  TJ.  S.  Army,  January  27, 1893. 

Work  was  resumed  March  29, 1893,  and  the  contract  completed  April 
30,  1893,  the  total  amount  of  material  removed  having  been  18,028 
cable  yards,  giving  a  channel  1,850  feet  long,  50  to  100  feet  wide,  and  6 
feet  deep  at  mean  low  water,  extending  upstream  from  the  Turnpike 
Bridge  and  connecting  with  a  channel  of  similar  depth  existing  as  far 
as  the  Baritan  Eiver  Kailroad  Bridge,  a  width  of  100  feet  being  main- 
tained for  the  first  200  feet  of  its  length,  75  feet  for  an  additional  585 
feet,  and  50  feet  for  the  remainder. 

The  present  condition  of  the  river  is  such  that  it  may  be  navigated 
by  vessels  of  6  feet  draft  at  all  stages  of  the  tide  for  a  distance  of  about 
3  miles  above  its  mouth. 
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Xhe  ezpeaditares  dnring  tlie  fiscal  year  amooat  to  |6,48G.10,  as 
follows: 

Dredgiug  tinder  I'outraot $5,318.27 

InBpeoUon 429.73 

DraftiDR IBO.OO 

Administralioii D88.10 

Totol 6, 486.10 

The  Bnm  of  $30,000  can  be  expended  prolitably  as  regards  the  efScient 
prosecutiou  of  the  work  during  tlie  fiscal  year  ending  June  30, 1896. 
It  would  be  applied  to  giving  tlie  cha.une!  the  full  dimensioEis  required 

by  the  project. 

This  work  is  in  the  coUectiou  distriot  of  Perth  Amboy,  wtiicli  in  tbe  nuafeat  port 
of  entry!  uearest  liL'Ut -houae,  (jreat  Beds  Liglit,  in  Earit^n  Bay,  New  .It-reef;  naar- 
Mt  fort,  fort  at  Sandy  Hook,  New  Jersey. 

Aiuouut  of  revonrte  coLlected  at  the  port  of  Perth  Amboy  duriog  the  Bseal  fekr 
ending  Jane  30,  1893,  S22,680.B3. 


By  aut  of  Confrr'*''*  approved— 

June  14, 1880 «4O,00O 

Maroh3.1SHl 6,000 

Angii8t3,1883 10,000 

AiiKDsl5,1886 5,000 

AaguBtll,1888 5,000 

September  19, 1890 6,000 

July  13,1893 7,000 

Total 78.000 

Amount  eipended 76,038.97 

Money  Htatcment. 

July  1, 1892,  balaooe  uneipended (1,447.  IS 

Amount  appropriated  by  act  approved  July  13. 1892 7,000.00 

8, 447. 13 

June  30,  ffi93,  amount  expended -doling  fiscal  year G,48G.  fO 

Joly  1, 1893,  balance  unexpended 1,961.03 

{AmoQDt  (estimated)  required  for  completion  vf  existing  project 98, 975. 00 

Amonntthat  can  beprofitablyezpendedinfiacalyearendingJuQcSO,  1895  30,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  »ct«  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1S93. 


JahiiP.RuidffinoB.Albuiy,y.T 

EdE&rM.Fayii.Alb*nT,irr 

PatBCW.  Myen,  Albany,  N.T 

WillUmH.TayW.JeneyCitT.N.J.- 

Juueg  HoSpirit,  Jeravy  City.  if.  J 

ThorauH.Baiitan.El&>t)w&,N.J 

■CoDtraotaDtwed  into  8ept«mber  18, 1SR2,  fo 


1S.«TD 
18,000 
U,SS5 
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COMMEBCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Sonth  River,  New  Jersey, 
during  the  year  ending  Decemher  31, 1892,  were  furnished  by  Mr.  £.  A.  Fisher,  of 
SayreviUe,  N.  J. : 


Articles. 


BoildlDg  material 
Sand,  clay,  eto  — 
Coal  and  wood — 

Fertilizers 

Misoellaneous  — 

ToUd 


Amount. 


Tons. 
135.262 
6,000 
9,200 

11,000 
1,000 


162,462 


Yaloe. 


$302,000 

12,500 

86,800 

16,500 

2,600 


870,300 


Vessels. 


Steam 

Sail 

Barges.... 


Number. 


1,258 
415 


1,673 


Average 
draft. 


Feet. 


6 
6 


Average 
tonnage. 


67 
115 


The  above  table  shows  a  decrease  of  207,873  tons  when  compared  with  amount  re- 
ported for  calendar  year  1891. 


F  II. 


IMPROVEMENT  OF  KEYPOKT  HARBOR,  NEW  JERSEY. 

Keyport  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing. less  than  4  feet.  Before  its  improvement  was  undertaken 
by  the  United  States  a  6-foot  channel  had  been  dredged  at  private  ex- 
pense which  had  shoaled  in  1872  to  5J  feet  and  in  1882  to  5  feet,  the 
range  of  the  tide  being  4.7  feet.  A  large  commerce  was  carried  on, 
however,  valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provides 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  contour  in 
Earitan  Bay,  at  an  estimated  cost  of  $30,475.  No  money  was  appro- 
priated for  this  purpose,  however,  until  August  2, 1882.  A  subsequent 
survey  showed  that  material  shoaling  had  taken  place  in  the  channel 
since  1872,  the  date  of  the  original  survey,  necessitating  an  increase  of 
the  original  estimate  to  $40,475. 

The  amount  expended  under  this  project  to  June  30, 1892,  was  $30,475, 
with  which  a  channel  had  been  dredged  to  the  required  depth  from  the 
8-foot  contour  in  Earitan  Bay  to  Keyport  Wharf,  a  distance  of  6,000 
feet,  with  a  width  of  200  feet  for  the  first  4,200  feet  and  160  feet  for  the 
remainder. 

There  had  been  no  appropriation  for  this  work  since  1882,  until  the 
sum  of  $5,000  was  made  available,  for  continuing  the  improvement,  in 
the  river  and  harbor  act  of  July  13, 1892. 

A  project  for  the  expenditure  of  this  appropriation  in  dredging, 
widening,  and  deepening  the  channel  within  the  prescribed  limits,  at 
such  places  as  were  found  on  examination  to  be  most  advantageous, 
was  approved  July  25, 1892.  A  survey  was  made  in  October,  1892,  and 
also  a  series  of  tidal  observations  extending  through  October  to  Decem- 
ber 25, 1892,  for  the  purpose  of  establishing  a  mean  low- water  datum 
plane  for  Keyport  Harbor.  The  result  of  this  survey  revealed  mean  low- 
water  depths  of  6  to  8  feet,  through  widths  of  from  60  to  175  feet,  the 
channel  having  thus  deteriorated  from  an  8foot  depth  with  widths  of 
160  to  200  feet  at  date  of  examination  immediately  after  dredging  in 
1883. 
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SpeciflcatiouB  were  prepared  and  sealed  proposals  iiiyited  by  adver- 
tisemmt  Febmary  18, 1803,  for  wideuing  and  deeppning  the  channel 
between  Keyport  Steamboat  Bocka  and  Karitan  Bay,  by  dredging  to  a  ; 
depth  of  8  feet  at  mean  low  water,  where  dej^th  of  fiom  4  to  7  feel  at 
mean  low  water  already  existed.  Bida  were  opened  Maroh  29, 1893,  the 
lowest  bidder  being  B,  G.  Packard,  of  New  York,  N.  Y.,  at  28  cents  per 
cubic  yai'd  raeasored  in  scows  (abstract  herewith).  This  bid  was  ap- 
proved and  a.  contract  entei'cd  into  April  7,  1893,  for  the  removal  of 
about  14,000  cubic  yanls  of  material.  Work  was  begun  May  10,  1893, 
and  the  contract  completed  June  1, 1893,  the  total  amount  of  material 
removed  under  it  being  14,999  cubic  j  ards.  Under  this  contract  the 
channel  in  &out  of  the  steamboat  docks  was  dredged  to  a  width  of  tmm 
70  to  140  feet  and  depth  of  8  feet  at  mean  low  water  for  a  distance  of 
400  feet,  thence  for  a  distance  of  2,200  feet  outward,  a  cut  35  feet  wide 
was  dredged  to  the  required  depth  of  8  feet  along  the  northerly  side  of 
the  old  channel.  The  channel  formerly  dredged  through  this  section 
had  filled  in  to  a  depth  of  from  6  to  7  teet  at  mean  low  water  through 
widths  varying  from  30  to  60  feet. 

The  commerce  of  the  harbor  has  recently  increased  t«  a  considerable 
extent,  being  reported  for  thecalendaryear  1802,  at  358,391  tons,  valued 
at*6,562,200. 

The  expenditures  during  the  fiscal  year  amount  to  $4,914.32,  aa  fol- 
lows : 

Dredging  nnder  oontraot 91, 199.73 

iDBpectlun 200.00 

BiirvDfing : 2U.22 

Drafting 105.00 

A*iiinistr»tion 196.38 

Total 4,914.32 

The  balance  of  the  estimate  $5,000,  can  be  profitably  expended  doriug 
the  fiscal  year  ending  J&ue  30,  1895. 

ThiB  work  JBin  the  collection  difltrlct  of  Pert.b  Amliny,  K.  J,,  whioL  is  the  noueat 
port  of  entry.  NcareBt  liglit-liouae,  Great  BeiiB  Light,  in  Ruritan  Bny;  nenrnst  fort, 
lort  at  Saody  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  jiort  of  Perth  Amboj  during  the  tincul  year 
endingJnneSO,  1893,  M3, 6 HO. 83. 

AM0DNT8   APPROl'JtlATBP, 

By  act  of  Congress  approved — 

AaguBt2,18a2 $30,475.00 

July  13, 1893 5,000.00 

Total 35,475.00 

Amoant  expended 35,389.32 

JIfoney  atate>>ient. 

Amount  appropriated  by  act  approved  July  13, 1892 $5,000.00 

June  30, 1M93,  amouDt  expended  dnring  fiscal  yeitr 4, 911.33 

Joly  1, 1893,  balance  nneipended 85.68 

{Amount  (ostimateil)  required  for  complftiou  of  exiHting  project 5,000.00 
Amonntthatcaulje  profitably  expended  in  fiscal  year  ending  Jnne30,1895      6,000.00 
Submitted  in  couipliance  with  requirements  of  sections  3  of  river  and 
harbor  acta  ofl866  and  1S6T  and  ot  sundry  civiUctof  March  3,1893. 
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Abstract  of  lids  for  impromng  Keyport  Harbor,  Kew  Jersey,  by  dredgivg,  received  and 
opened  March  29, 1803,  under  advertisement  dated  February  18,  1893, 


Kame  and  address  of  bidder. 


E.  G.  Packard,  New  York,  N.  T*. . . . 
P.  Sanford  Ro«a,  Jersey  City,  N.  J . . 
Alonzo  E.  Smith,  Islip,  Long  Inland 


Amount 

available 

for 


Amount 

that  can 

be  removed 


^Otibie  yards, 

$4,000  I  14,280 

4,000  ,  13,333 

4,000  13,333 


*  Contract  entered  into  AprU  7, 1803,  for  the  removal  of  14,000  cubic  yards,  more  or  less,  of  material. 


COMMKRCIAL  STATISTICS. 

The  following  Btatistics  relative  to  the  commerce  of  Keyport  Harbor,  New  Jersey 
duriiig  the  year  ending  December  31, 1892,  were  compiled  from  statements  furnished 
by  parties  making  shipments  over  this  waterway : 


Articles. 


Produce 

Brick 

Fertilisers . . . . 

Lumber 

Coal  and  wood 
Miacellaneous 

Total... 


Amount. 


Tons. 
97,226 
150,000 
80,000 
10,000 
5,000 
16,165 


358,391 


Value. 


$3, 722, 600 

550,000 

350,000 

10,000 

7,000 

1,922,600 


6, 562, 200 


Vessels. 


Steam  . 
Sail.... 
Barges 


Number. 


4 

20 

100 


Average 
draft. 


Feet. 


124 


6 


Average 
tonnage. 


453 

75 

150 


The  above  table  shows  an  increase  of  117;139  tons  over  amount  given  in  1891. 


F  12. 


IMPROVEMENT  OP  MATTAWAN  CREEK,  NEW  JERSEY. 

Before  its  improvement  by  the  Government  this  small  stream  was 
obstructed  at  its  entrance  into  Keyi)ort  Harbor  by  a  mud  flat  on  which 
the  best  depth  at  the  worst  section  was  3.1  feet  at  mean  low  water, 
though  the  3-foot  channel  was  too  narrow  and  tortuous  for  use.  Above 
this  flat  a  good  4  foot  channel  existed  to  1^  miles  above  the  mouth  and 
thence  to  the  steamboat  dock  at  Mattawan  3.5  feet,  shoaling  to  1.8  feet 
at  the  freight  dock  600  feet  above  and  IJ  miles  from  the  mouth.  The 
range  of  the  tide  is  4.7  feet.  Notwithstanding  the  above  difficulties  it 
carried  commerce  valued  in  1880  at  $800,000.  In  1885  the  commerce 
4)f  the  creek  was  stated  to  be  130,000  tons,  valued  at  $2,000,000.  It 
has  since  increased  to  326,500  tons,  valued  at  $3,117,000. 

The  project  for  this  improvement  was  adopted  in  1881,  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water  and  100  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

Appropriations  were  made  for  this  improvement  to  the  close  of  the 
fiscal  year  ending  June  30, 1892,  as  follows:  March  3,  1881,  $15,000, 
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Aiignat  2, 18S2,  «fi,nOO,  and  Septemlier  10,  1890,  $2,500.  With  the  ap- 
propriiitions  of  1881  and  1S82,  the  channels  had  been  (lrc<lge<l  to  the 
required  depth  from  the  mouth  to  the  ii-L-ight  dock  at  Mattawan,  with 
widths  of  from  100  to  30  feet.  The  small  appropriation  of  18!)0  en- 
larged the  dimensions  of  the  chsiniiel  through  the  flat  oatside  the  creek 
nearly  to  the  requirements  of  the  project  and  also  for  a  distance  of 
1,420  feet  npstream  from  its  mouth. 

The  river  and  harbor  net  of  July  13, 1892,  appropriated  $9,620  for 
completing  the  improvement,  and  a  i)roject  for  its  expenditure  in 
dredging  the  chaimela  to  the  full  dimension.^  was  approved  July  27, 
1892.  A  survey  of  this  stream,  begun  October  24  and  completed  No- 
vember 3, 1892,  shows  that  the  channels  dredged  in  1881  and  1882  have 
almo.st  reverted  to  their  original  condition,  and  that  the  amonnt  of 
work  required  to  complete  the  project  can  not  be  performed  with  the 
available  fands;  consequently  a  revised  estimate  for  completing  the 
proje(;t,  increasing  the  original  by  $10,000,  was  submitted  for  the  ap- 
proval of  the  Chief  of  Engineers,  May  29,  1893. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement February  18,  1893,  for  widening  and  deepening  the  channel 
of  Mattawan  Oreek,  by  dredging  above  Winkson  Creek  and  also 
between  the  mouth  of  the  creek  and  the  steamboat  dock  at  Keyjwrt. 
Bids  were  opened  March  29, 1893,  the  lowest  bid  received  being  that 
of  Alonzo  E.  Smith,  of  Islip,  N.T,,  at  30  cents  per  cubic  yard  measured 
in  scows,  or  26  cents  per  cubic  yard  if  allowed  to  deposit  on  the  bank 
without  using  scows.  [Abstract  herewith.]  This  bid  was  approved 
and  a  contract  entered  into  May  3,  1893,  for  the  removal  of  about 
25,00i>  cubic  yards  of  material,  at  30  cents  per  cubic  yard,  measured 
in  scows.  Work  under  this  contract  was  begun  June  24,  1893,  and 
was  in  progress  at  the  close  of  the  fiscal  yeai,  2,617  cubic  yards  having 
been  removed. 

The  expenditures  during  the  fiscal  year  amount  to  $035.71,  as  follows : 

BurTeying «]g9.51 

Drafting 7S.00 

Inspection 160.67 

Administration 194.53 

Total 635.71 

If  it  IS  the  intention  of  Congress  to  complete  the  improvement  the 
sum  of  $10,000  can  be  expended  profitably,  as  regards  the  efficient 
prosecution  of  the  work,  during  the  fiscal  year  ending  June  30, 1895, 
and  would  be  applied  to  redredging  the  channel. 

This  work  is  ia  tbe  collection  district  of  Fertli  Ambiw,  which  Is  the  nearest  iiort 
of  entry.  Nearest  liElit-hoase,  Great  Beds  Light,  in  Rariton  Bay.  Nearest  fmt, 
fort  iit  Saudy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboj  doling  the  fiscal  year 
eliding  June  30,  1893,  t22,6S0.S3. 

AMOUNTS  APrROrniATED. 

By  act  of  CoiiETCBB  approved — 

Maivli3, 18K1 $1^,000.00 

Angiista,  1882 6,000.00 

Sept^niber  19,  1890 2,600.00 

July  13,  1892 9,620.00 

Total 33,120.00 

AmoDut  expended „, , 24,121.68 
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Money  statement 

July  1,  1892,  balance  unexpended $14.13 

Amouut  appropriated  by  act  approved  July  13,  1892 9, 620. 00 

9, 634. 13 
June  30, 1SI9S,  amount  expended  during  fiscal  year 635.71 

July  1,  1893,  balance  unexpended 8, 998. 42 

July  1,  1893,  outstanding  liabilities $706. 59 

July  1, 1893,  amount  covered  by  uncompleted  contracts 6, 893. 41 

7,600.00 

July  1,1893,  balance  available 1,398.42 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1895    10, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  »nd  of  sundry  civil  act  of  March  3, 1893. 


AbBtraei  of  hidsfw  improving  Mattawan  Creek,  N.  J,j  hy  dredging,  received  and  opened 
March  £9, 189S,  under  advertisement  dated  February  18, 189S, 


Name  and  addresa  of  bidder. 


K.  G.  Packard.  New  York,  N.  T. . . . 
P.  Sanford  Bosa,  Jersey  City,  X.  J. 

Alonao  E.  Smith.  lalip,  N.  Y.* 


Bate 

per  cable 

yard. 


{ 


Oenti, 

52 

56 

126 

30 


Amount 
available 
for  dredg- 
ing. 


} 


$7,600 
7,600 

7,600 


Amount 
that  can  be 

removed 
with  avi^il* 
able  funds. 


Ou.  yardi. 

14, 615 

13, 571 

C     30,400 

\     25,333 


*  Contract  entered  into  May  3, 1803,  for  the  removal  of  25,000  cnbic  yards,  more  or  less,  of  matftrial. 
t  If  material  can  be  placed  on  bank  without  using  scows. 


COBfMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Mattawan  Creek,  N.  J.,  dur- 
ing the  year  ending  December  31,  1892,  were  furnished  by  Mr.  J.  W.  Maggs,  of  Mat- 
tawan, N.  J. : 


Articles. 

Amount. 

Value. 

Vessels. 

Number. 

Average 
draft. 

Average 
tonnage. 

Produce  •... ".... 

Tom. 

80,000 
150.000 

80,000 

10,000 
5,000 
1,500 

$2,000,000 

550,060 

350,000 

10,000 

7,000 

200,000 

Steam  — 

Sail 

Barges 

2 

20 

100 

Feet. 
64 

228 

Brick 

75 

Fertilisers 

100 

Coal  and  wood 

^f'Mellaneous 

Total 

326,500 

3, 117, 000 

122 

The  above  table  shows  an  increase  of  126,650  tons  over  amount  reported  for  calen- 
dar year  1891. 
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F  13- 

IMPROVEMENT  OP  SHOAL  HARBOE  AND  COMPTON  CHEEK,  NEW  JEESEY. 

Slioal  Haibor  is  situated  on  the  south  side  of  Sandy  Hook  Bay,  6 
miles  west  of  the  entrance  to  Shrewsbury  Biver,  New  Jersey.  The 
harbor  is  formed  by  a  slight  iudenta.tion  in  the  shore  line  where  Comp- 
ton  Creek  empties  into  the  bay.  The  out«r  harbor  is  unprotected  by 
projeutingheadlauds  or  other  natural  topographicalfeatures.  The  creek 
is  used  principally  as  a  harbor  for  .small  vessels  engaged  in  the  fish  and 
oyster  brade,  and  contains  ample  depth  of  water  for  this  purpose,  ex- 
cept at  the  entrance,  which  nearly  runs  dry  at  low  wafer,  thus  prevent- 
ing vessels  fiom  entering  excepting  at  or  near  high  water. 

At  a  point  about  one-quarter  of  a  mile  above  its  mouth  the  creek  is 
crossed  by  a  fixed  bridge  without  a  draw,  beyond  which  no  vessels 
ever  go.  The  village  of  Port  Monmouth,  located  on  the  left  shore  of 
■  the  harbor,  is  the  principal  shipping  i>oint  for  garden  truck  from  the 
adjacent  fanning  districts  and  for  flsh  and  oysters  taken  in  the  hay. 
These  products  are  shipi)ed  directly  to  New  York  City  markets,  mostly 
by  a  steamboat  drawing  about  i  feet  of  water  making  daily  trips  be- 
tween these  points.  The  commerce  at  present  amounts  to  about  62,000 
tons  per  annum. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connection 
of  the  ij-foot  mean  low-water  curve  of  the  creek  on  the  inside  with  the 
5-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet  wide 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated 
cost  of  $64,130. 

The  first  appropriation  was  made  in  the  act  of  September  19, 1800, 
the  wording  being  as  follows :  "  Improving  Shoal  Harbor  and  Comptou 
Creek,  New  Jersey,  so  as  to  give  a  channel  4  feet  deep  at  mean  low 
water,  ^O.OOO." 

The  tutal  expenditure  on  this  improvement  to  June  30, 1892,  was 
$5,000,  with  which  amount  the  chaonel  was  dredged  to  a  mean  low- 
water  depth  of  4J  feet  for  a  distance  of  1,200  feet,  beginning  near  the 
bulkhead  at  the  mouth  of  the  creek,  with  a  width  of  100  feet  for  the 
first  800  feet  and  of  70  feet  for  the  remainder. 

An  appropriation  of  (3,000  for  continuing  the  improvement  was  made 
in  the  act  of  July  13, 1892,  and  a  project  for  its  expenditure  in  extend- 
ing the  dredged  ohannel  toward  the  deep  water  in  Raritan  Bay  as  far 
as  the  funds  available  will  permit,  maintaining  the  width  of  75  feet  and 
depth  of  4  feet  mean  low  water,  was  approved  July  26,  1892. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement dated  February  18, 1893,  for  extending  the  channel  from  Comp- 
ton  Creek  through  Shoal  Harbor  toward  Raritan  Bay  by  dredging  to 
a  depth  of  4  feet  at  mean  low  water  and  over  a  width  of  70  feet,  where 
the  present  depth  is  from  0  to  1  foot  mean  low  water.  No  bids  were 
received,  however,  at  the  date  of  opening,  March  29, 1893,  and  it  waB 
subsequently  recommended  that  the  work  be  left  in  abeyance  until 
such  time  as  an  advantageous  offer  might  be  obtained  to  do  the  work 
■with  hired  plant. 

A  survey  of  this  stream,  beginning  at  the  mouth  of  Compton  Greek 
and  extending  through  Shoal  Harbor  for  a  distance  of  about  4,000  feet 
toward  the  bay,  was  made  during  the  month  of  October,  1892.  This 
8ur\'ey  indicates  a  channel  about  1,200  feet  long,  beginning  at  the  bulk- 
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head  at  the  month  of  the  creek,  with  widths  of  from  60  to  80  feet  and 
mean  low-water  depths  of  from  3.2  to  4.2  feet. 

No  active  operations  have  been  in  progress  during  the  fiscal  year. 

The  expenditnres  during  the  fiscal  year  ending  June  30, 1893,  amount 
to  $139.29  for  survey  and  administration. 

The  snm  of  $8,000  can  be  profitably  expended  in  further  extending 
and  deepening  this  channel  to  the  5  feet  required  by  the  project. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry:  nearest  light-house,  Navesink  Light,  and  nearest  fort,  fort  at  Sandy  Hook, 
New  Jersey. 

Amonnt  of  revenue  collected  at  the  port  of  Perth  Amhoy  during  the  fiscal  year 
ending  June  30, 1893,  $22,680.83. 

AMOUNTS  APPROPRIATED. 

By  iMJt  of  Congress  approved — 

September  19, 1890 $5,000.00 

July  13,  1892 3,000.00 

Total 8,000.00 

Amonnt  expended.^. 5,139.29 

Money  statement. 

Amonnt  appropTiated  by  act  approved  J  uly  13,  1892 $3, 000. 00 

Jane  30, 1893,  amount  expended  during  fiscal  year 139. 29 

July  1, 1898,  balance  unexpended 2,8r)0.71 

{Amount  ^estimated)  required  for  completion  of  existing  project 56, 130. 00 
Amount  that  can  be  prontahly  expended  in  fiscal  year  ending  .Juno  30,1895      8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harboi  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 


COMMERCIAL  STATISTICa 


Tlie  following  statistics  relative  to  the  commerce  of  Shoal  Harbor  and  Compton 
Creek,  New  Jersey,  during  the  year  ending  December  31,  1892,  were  furnished  by 
Capt.  Benjamin  Griggs,  ofPort  Monmouth,  i^.  J. : 


Articles. 

Amonnt. 

Yalae. 

Yessels. 

Number. 

Avernge 
draft. 

Average 
toniiago. 

Tont. 
35,000 

3,000 
10,000 
12,000 

2,000 

$135, 000 
10,000 
25.000 
18,000 
SO.OiO 

Steam 

Sail 

1 
150 

Feet. 
4 
2 

496 

Coal 

20 

CUrnifi  Mid  fifth  T - 

Fertilisers 

; 

MiiMwIlltifMmff 

TWal 

02,000 

218,000 

151 

1 

i 

The  ahove  tahle  shows  an  increase  of  14,000  tons  over  calendar  year  1891. 


I 


on  tne  JNortn  israncn,  o  mues,  ana  xo  Jbrancnporc,  on  ine  »9< 
9  miles,  at  an  estimated  cost  of  $254,562. 

The  total  amount  expended  on  this  improvement  to  June 
$224,459.68,  with  which  numerous  dikes  have  been  buil 
taiDed  and  channels  dredged  and  redredged  in  various  p 
branches  of  the  river. 

An  appropriation  of  $10,000  was  made  in  the  river  and  ] 
July  13, 1892.  A  project  for  the  expenditure  of  a  part  of  th 
tion,  viz,  $4,000,  in  making  necessary  repairs  to  the  dikes 
by  hired  labor  and  purchase  of  materials  in  open  market,  w 
July  20, 1892,  and  approved  July  26, 1892,  it  being  deem 
to  defer  submitting  a  project  for  the  expenditure  of  the 
priation  until  a  survey  of  the  river  could  be  made  and  the 
priate  Tocalities  lor  the  expenditure  of  the  funds  thereby  d 

Under  the  above  authority  the  dike  at  the  mouth  and  i 
the  right  bank  of  the  Korth  Branch  have  been  repaired  ai 
at  a  cost  of  $2,338.11. 

A  survey  of  the  river,  beginning  at  the  junction  of  the  noi 
branches  and  extending  up  the  north  branch  to  the  vicinit 
was  begun  September  21, 1892,  and  completed  October  7 
survey  indicated  a  good  6-foot  channel  about  100  feet  wide 
bar  above  Upper  Eocky  Point,  and  that  the  cross-over  cha 
in  good  condition,  excepting  in  one  place  where  it  had  shci 
foot;  also  that  no  material  change  had  taken  place  in  the  < 
ing  to  the  south  branch.  These  conditions  may  be  seen  o 
panying  map,  made  from  the  survey.  During  the  past  wii 
(and  even  to  some  extent  since  navigation  was  resumed 
months  ago),  the  channels  have  undergone  material  chang 
shifted  by  storms  and  tides.  These  changes  were  especially 
below  Oceanic,  at  the  mouth  of  the  south  branch,  and  a 
extremity  of  the  cross-over  channel,  where  the  flood  tide  1 
vented  from  x)erforming  its  full  work,  owing  to  the  fact  that 
its  way  through  the  open  gap  between  dikes  0  2  and  C  3, 
the  map.  This  gap  is  now  filled  with  riprap  and  the  div 
current  will  probably  prevent  the  fonnation  of  this  shoal  i 

A  project  for  the  expenditure  of  the  balance  of  the  a] 
alreadv  alluded  to.  in  dred&rinfir  the  channels  of  the  nortl 
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feet  wide  and  6  feet  deep  at  mean  low  water,  where  existing  mean  low- 
water  depths  vary  from  3  to  6  feet;  also  for  the  removal  of  shoals  from 
the  cross-over  channel  and  at  the  entrance  to  the  south  branch,  should 
the  available  funds  permit.  Bids  were  opened  March  29, 1893,  and  the 
following  were  received:  Elijah  Brainard,  342  cents  per  cubic  yard;  P. 
Sauford  Boss,  36J  cents  per  cubic  yard,  and  Edgar  M.  Payn,  37|  cents 
per  cubic  yard^  measured  in  scows.  The  bid  of  Edgar  M.  Payn, 
although  the  highest,  was  recommended  for  acceptance  by  reason  of 
its  containing  no  i)rovision  against  beginning  work  in  accordance  with 
the  specifications,.which  was  the  case  with  the  Other  two  (abstract 
herewith).  This  recommendation  was  approved  and  a  contract  entered 
into  April  13, 1893,  for  the  removal  of  about  13,000  cubic  yards  of  mate- 
rial. 

The  reports  of  the  steamboat  lines  navigating  the  river  as  to  the 
condition  of  the  channels  early  in  the  spring  were,  for  causes  above 
explained,  very  unfavorable,  and  it  soon  became  apparent  that  all 
available  funds  would  have  to  be  employed  in  pushing  through  chan- 
nels for  tlie  steamers  irrespective  of  any  scheme  of  general  improve- 
ment. The  amount  appropriated  for  this  inland  harbor  being  only 
about  $5,000  per  annum,  it  is  evident  that  nothing  can  be  done  looking 
toward  a  permanent  channel  inclosed  between  low- water  dikes  (the 
only  method  by  which  a  permanent  way  can  be  maintained),  and  that 
the  money  granted  is  only  barely  suflBcient  to  keep  the  very  variable 
and  inconstant  channels  in  repair.  For  this  reason,  when  it  was  re- 
ported that  a  deep  hole  existed  just  above  the  Oceanic  Bridge,  far  re- 
moved from  the  channel,  and  in  quiet  water,  where  the  material  dredged 
could  be  deposited  without  injuring  any  local  interests,  it  was  contem- 
plated with  great  satisfaction.  The  contract  with  Edgar  M.  Payn,  at 
37|  cents,  provided  for  putting  the  material  ashore,  but  when  the  hole 
above  mentioned  was  discovered,  the  contractor  consented  to  do  the 
dredging  required  at  a  much  reduced  price  per  yard  (25  cents),  and  ac- 
cordingly a  supplementary  contract,  having  this  change  in  view,  was 
entered  into  May  4  and  approved  by  the  Department  May  15, 1893. 

Work  under  the  supplementary  contract  of  May  4  was  begun  May  6 
and  was  completed  at  the  close  of  the  fiscal  year.  This  work  consisted 
in  the  removal  of  various  shoals  from  both  branches  of  the  river,  as  fol- 
lows: In  the  north  branch  a  channel  170  feet  wide,  6  feet  deep,  mean 
low  water,  and  425  feet  long,  was  dredged  through  a  bar  above  Upper 
Bocky  Point;  a  channel  100  feet  wide,  6  feet  deep,  and  275  feet  long, 
made  through  a  bar  in  the  cross-over  channel,  and  a  small  shoal  in  the 
channel  just  below  Dike  02,  removed.  In  the  south  branch  the  lower 
end  of  stone  Dike  0  4  was  removed  for  a  distance  of  350  feet,  and  a 
channel  100  feet  wide,  6  feet  deep,  and  450  feet  long  cut  through  from 
the  channel  of  the  main  stem  to  a  x)oint  in  the  channel  of  the  south 
branch  above  the  bars  that  obstruct  its  old  outlet.  The  total  amount  of 
material  removed  under  the  contract  was  18,565  cubic  yards. 

As  above  remarked,  it  was  very  fortunate  that  this  method  of  dis- 
posal of  dredged  material  was  determined  upon,  for  it  enabled  this 
office  to  do  all  necessary  work  demanded  by  the  commercial  interests 
of  the  river;  this  could  not  have  been  done  at  the  original  price  per 
yard  without  trenching  upon  the  fund  reserved  for  dikes.  As  cor- 
responding repairs  of  channels  will  be  necessary  next  spring,  it  is  now 
recommended  that  the  unexpended  balance  of  the  fund  reserved  for 
dikes  be  diverted  from  the  use  intended  originally,  and  that  it  be  de- 
voted to  the  improvements  of  navigation  which  will  be  asked  for  at 
that  time. 
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The  expenditares  dnriDg  tlie  fiscal  year  amount  to  $3,186.87,  aa  fol- 
lows; 

DredgiDg  Tiiidei  contract $1,167.53 

Repairing  dikes 1,011.71 

InapectioD 231.*e 

Survey 327. 2t 

Draftinjt 75.00 

Admiiiiatrstioii 373.90 

Total 3,186.87 

This  work  ia  in  tbe  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 

of  entrr;  nearest  light-honse,  Navesink  Light;  nearest  fort,  fort  at  Sandy  Hook,  N.J. 
Amonnt  of  revenue  collected  at  the  port  of  Perth  Ambov  daring  the  fiscal  rear 

ending  Jnne  30, 1883,  ia  «a2,680.83. 

AHOnNTS  APPBOPBIATBD. 
Old  proftcl. 

By  act  of  Congresa  approred — 

AQgttst  30, 18B2  (anrvBy) tl.SOO.OO 

March  3, 1871  (dredging) 14,000.00 

March  a,  1873  (drodging) 6,000.00 

Total 20,600.00 

KriMiny  project. 
By  net  of  Coneress  approved- 
June  18, 1878  (diking) - $18,000.00 

March  3, 1879 10,000.00 

June  14, 1880 30,000.00 

March  3,1881 86,000.00 

Angust  2, 1882  (dredging) 30,000.00 

AuKiat  5, 1886  (diking) 10,000.00 

AngoBt  11,  1888 10,000.00 

September  19,  1890 10,000.00 

July  13,1892 10,000.00 

Total - 214,000.00 

Grand  total 234,500.00 

Amount  expended 227,646.55 

Money  statement. 

Jnly  1,1892,  balance  nneipendad $40.32 

Amount  appropriated  by  act  approved  July  13,1892 10,000.00 

10,040.32 
JnneSO,  1893,  amonnt  expended  during  flscal  year 3,180.87 

July  1, 1893,  balance  unexpended 6,853.45 

July  1, 1893,  outstanding  liabilitioe 6,173.01 

July  1, 1893,  balance  available 1,680.44 

{Amount  (estimated)  requir^td  for  completion  of  existing  project 20,062.00 
Amount  that  canbopiotitnbtyexpendcd  in  fiscal yearendiug.liinu80, 1895    20,062.00 
ijnbmitted  in  compliance  with  requirements  of  sectionH  2  of  river  and 
harbor  aots  of  1866  and  1867  and  of  sundry  civil  act  of  March  3,1893. 
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Abstract  of  bids  for  improvinff  Shrewsbury  RireVy  Netv  Jersey,  by  dredging,  received  and 
opened  March  29,  1893,  under  advertisement  dated  February  18, 1803, 


yame  and  address  of  bidder. 


EUJah  Brainard,  New  York,  N.  Y  . 

B.M.P»yii,  Albany,  N.Y* 

P.  Sanford  Koss,  Jersey  City, N.  J. 


Rate 

per  cubic 

yard. 


Cents. 
34 
37 
3 


V. 

i 


Amount 
available 

for 
dredging. 


$5  000 
5,000 
5,000 


Amount 
that  can  be 
removed 
with  availa- 
ble funds. 


Chibic  yards. 
14,389 
13, 197 
13,700 


'  Contnct  entered  into  April  13, 1893,  for  the  removal  of  13,000  cubic  yards,  more  or  loss,  of  material. 


COMltfERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Shrewsbury  River,  New  Jersey, 
during  the  year  ending  December  31,  1892,  were  furnished  by  Capt.  James  S. 
Throckmorton,  of  Eed  Bank,  N.  J. : 


Articles. 


Produce 

Oysters  and  fish 

I'ertilizers 

Coal 

Lumber 

MiscdlaDeouB  .. 

Total 


Amount.      Value. 


Tons. 

220,000 

8,000 

63,000 

80,000 

1,000 

300,000 


672,000 


$2,010,000 

800,000 

441,000 

320,000 

20,000 

3,000,000 


6,591,000 


Vessels. 


Steam  . 
Sail.... 
Barges. 
Rafts.. 


Number. 


52 

88 
34 
32 


206 


Average 
draft. 


Feet. 


3 
3 


Average 
tonnase. 


350 
25 
25 


The  above  table  shows  an  increase  of  49,000  tons  over  amount  reported  for  year 
ending  December  31, 1891. 


F  15. 

IMPROVEMENT  OF  MANASQUAN  (SQUAN)  RIVER,  NEW  JERSEY. 

In  its  original  condition  this  stream  had  a  depth  of  from  4  to  6  feet 
at  mean  low  water  for  several  miles  above  its  mouth,  and  was  obstructed 
at  its  outlet  into  the  ocean  by  a  sand  spit,  which  had  deflected  the 
stream  into  a  channel  parallel  with  the  beach,  communicating  with  the 
ocean  across  shifting  sand  bars,  on  which  the  best  depth  did  not  ex- 
ceed IJ  feet  at  mean  low  water;  mean  range  of  tide,  2.4  feet.  In  severe 
storms  this  channel  was  sometimes  entirely  closed  by  sand. 

The  project  for  its  improvement  was  adopted  in  1879,  and  contem- 
plated dredging  the  lower  river  and  obtaining  by  means  of  jetties  a 
permanent  outlet  nearly  at  right  angles  to  the  beach,  with  a  depth  of 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120.  This  was 
increased  to  $72,000  in  1882,  the  increase  being  due  to  advanced  prices 
and  to  a  proprosed  increase  in  the  length  of  the  jetties. 

The  amount  expended  under  this  project  to  June  30,  1887,  was 
$39,000,  with  which  two  jetties  had  been  constructed,  but  neither  to 
its  full  length,  appropriations  having  ceased  in  1882.  No  permanent 
improvement  had  been  eflected. 

A  detailed  account  of  this  work  was  given  in  my  report  for  1891, 
p.  1010,  et  seq. 

There  were  no  expenditures  on  account  of  this  work  during  the  past 
fiscal  year. 


■'■  1 
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The  iTork  ia  In  the  coUeotion  district  of  Perth  Amboy,  N.  J.,  which  is  the  neantt 

Sort  of  ButiT.    Neareat  light-houBe,  Qre«t  Bed*  Lights  lik  BuitaaBftj}  oeatMt  fort, 
irl  at  Sftndy  Hook,  Nev  Jersey. 

AmonDtof  reveone  collected  at  the  port  of  Perth  Ambov  dnrinK  the  flackl  vest 
ending  Jnne  30, 18S3,  t22,6)J0.83. 


By  act  of  CoDgresa  approved — 

March  3,  1879 »I2,000 

JuueW.  J880 20,000 

Auenata,  1882 _ 7,000 

SoiHember  19,  1890 2,000 

Total 41,000 

AiHuunt  oxpoiidod 39,000 

Money  statement. 

July  1,  1R93,  balance nnoxpemlerl ¥2,000.00 

July  1,  1893,  balance  uuoipoiided ■  2,000.00 

(  Amount  (estimated)  required  for  oompletion  of  Bxisling  project 31, 000.00 

K  Submitted  in  coiiiplinucs  'with  requiremeuta  iif  aeoliuus  2  of  livot  and 
(       liiiibor  acts  of  18GG  and  ISeT. 


[Frlnled  in  Uoune  Ki.  Dud.  Hd.  38.  Fin^  Beoond  CuugieiB,  bhwdiI  Huloa.] 

Office  of  the  Chief  of  Engineeks, 

United  States  Army, 
Washington,  D.  C,  Prccmlier  5,  1S93. 
Sib:  I  have  tlie  bonor  to  submit  herewith  a  copy  of  report  dated 
September  22, 1892,  by  Oapt.  Thomas  L.  Casey,  Corps  of  Engineers,  of 
the  results  of  a  preliminary  examination  of  Seaford  Creek,  Long  Island, 
New  York,  made  to  comply  with  requirements  of  the  river  and  harbor 
a«t  approved  July  13,  1892. 

I  concur  in  the  opinion  expressed  by  Capt.  Casey,  and  by  the  division 
engineer  that  this  creek  is  not  worthy  of  improvement  by  the  General 
Government. 

Very  respectfully,  your  obedient  servant 

Thos.  LmcoLN  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 
Hon.  S.  B.  Elkiits, 

Secretary  of  War. 


report  op  capt.  thomas  l.  casey,  corps  op  ekgineees. 

United  States  Engineer  Office, 

Sew  York,  September  23,  1892. 
General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  exaniinatioD  of  Seaford  Creek,  Long  Isliiud,  as  ordered  by 
the  river  and  harbor  act  of  July  13,  1892: 

Seaford  is  a  scattering  village  of  a  few  hundred  inhabitants,  iu  the 
town  of  Hempstead,  Long  Island.    It  extends  to  the  marsh  back  of 
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Hempstead  Bay;  and  from  the  village  a  shoal  and  narrow  creek  winds 
through  the  marsh  to  the  more  open  waters  of  the  bay.  The  contour 
of  this  section  of  Long  Island  is  such  that  it  divides  into  many  small 
watersheds,  each  draining  down  to  the  salt  marsh  on  the  shore  in  an 
indei)endent  creek,  which  then  cuts  a  channel  for  itself  through  the 
marsh  to  the  open  bay.  These  creeks  are  all  too  crooked  and  shallow 
to  have  much  commercial  value,  but  with  the  rise  of  the  tide  enable 
small  craft  to  reach  the  upland  at  certain  points  along  the  shore. 

During  recent  years  the  water-supply  department  of  Brooklyn  has 
been  extending  its  system  through  this  section,  drawing  off  the  supply 
of  fresh  water  from  most  of  these  creeks  for  miles.  The  result  has 
been  to  raise  the  beds  of  the  creeks  and  to  diminish  their  usefalness. 
Seaford  Greek  has  an  advantage  in  location  over  most  of  them ;  it 
reaches  the  bay  near  the  head  of  Great  Island  Channel,  connecting 
with  Jones  Inlet  after  a  course  of  about  6  miles,  and  with  depths 
nowhere  less  than  5  feet  mean  low  water,  being  thus  readily  navigable 
to  vessels  of  about  160  tons.  At  the  time  of  the  examination  a  brick 
schooner  of  that  capacity  was  lying  at  the  head  of  the  channel,  light- 
ering her  cargo  up  the  creek. 

The  creek  proper  is  about  three-fourths  mile  long,  30  feet  to  60  feet 
wide,  with  a  depth  of  less  than  1  foot  at  mean  low  water;  the  mean  rise 
and  fall  of  the  tide  is  about  3.6  feet.  Between  the  mouth  of  the  creek 
and  the  head  of  the  channel,  distant  three-fourths  mile,  there  are  two 
reaches  of  bay  water,  400  feet  wide,  a  mud  flat,  barely  covered  at  low 
water,  through  which  winds  a  narrow  drain  from  1  to  2  feet  deep. 

At  the  hes^  of  the  creek  there  are  two  coal  yards  and  one  lumber  yard, 
dealing  also  in  building  material.  A  small  amount  of  salt  hay  and 
manure  is  brought  up  the  creek.  One  10-ton  sloop  belongs  in  the  creek 
and  is  apparently  the  largest  boat  that  can  reach  the  docks. 

It  is  reported  that  600  tons  of  coal,  100,000  brick,  and  1,000,000  feet 
of  lumber  were  handled  at  the  docks  last  year,  together  with  the  catch 
of  20  oyster  and  clam  boats  having  landings  along  the  creek. 

Large  tracts  in  the  village  are  being  improved  and  divided  up  into 
building  lots;  at  present  its  development  is  behind  that  of  adjoining 
towns,  where  private  parties  have  obtained  possession  of  land  along 
the  creeks  and  improved  them  at  their  own  expense. 

•  •••••• 

It  is  not  likely  that  the  creek  could  be  improved  to  such  an  extent  as 
to  draw  off  any  considerable  amount  of  freight  from  the  railroads.  The 
chief  benefit  would  be  as  a  convenience  to  small  boating,  adding  to  the 
oyster  industry  and  drawing  people  to  the  town  for  the  summer  or  for 
settlement.    •    •    • 

I  have  therefore  to  report  that  Seaford  Creek  is  not  worthy  of  im- 
provement. 
Bespectfully  submitted. 

Thos.  L.  Casey, 
OaptaiUy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EthgineerSy  U,  8.  A, 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 
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KOETHBAST  DIVISION,  BnGINBBE  OfFICB, 

New  York,  September  33, 1893. 
Bespectfiilly  forwarded  to  tbe  Chief  of  EDginoera. 
For  tbe  reaBons  stated  by  Gapt.  Ctvsey,  I  consider  that  Seaford 
Greek,  Long  Island,  is  not  worthy  of  improvement  by  the  Geueral  Gov- 
ernment. 

Henbt  L.  Abbot, 
CoUmel  o/Engineert,  Bvt.  Brig.  Gen.,  U.  8.  A., 

Engineer,  Northeatt  Division. 


IPrinloa  tn  Hoiuo  Ei.  Doc.  No.  OS,  Fifty -BPUond  Con|trws.  aeenad  seimion.] 

Opfioe  op  the  Chief  of  Ekgineees, 

United  States  Army, 
WaxMngton,  D.  C,  December  5, 180S. 
Sir:  I  bave  the  honor  to  submit  herewith  a  copy  of  report,  dated 
September  33, 1S03,  by  Capt.  Thomas  L.  Casey,  Corp3  of  Kiigineers,  of 
the  results  of  preliminary  examination  of  channel  connecting  Freeport 
with  Great  South  Bay,  New  York,  made  to  comply  with  provisions  of 
the  river  and  harbor  act  ai)proved  July  13,  1892. 

Capt.  Casey  is  of  opinion  that  the  channel  is  worthy  of  improvement 
by  the  General  Government. 

The  division  engineer,  in  transmitting  the  local  officer's  report,  states 
that  he  does  not  regard  Freeport  Channel  as  worthy  of  improvement 
by  the  General  Government.  ^ 

I  concur  in  the  opinion  of  the  division  engineer, 
Veiy  respectfully,  your  obedient  servant, 

Tho8.  Lincoln  Gaset, 
Brigadier-General,  Chief  o/ Engineera. 
Hon.  9.  B.  Elkims, 

Secretary  of  War, 


repoet  of  capt.  thomas  l.  casey,  corps  of  enoineees. 

United  States  Engineer  Office, 

Keic  YorJc,  September  23, 1893. 

General:  1  have  the  honor  to  submit  tbe  following  report  apon  a 
preliminary  examination  for  a  channel  connecting  Freeport  with  Great 
South  Bay,  as  called  for  in  the  river  and  harbor  act  of  July  13,  1892 : 

Freeport  is  a  village  of  3,000  iuhabitants  situated  on  the  south  shore 
of  Long  Island,  back  of  Hempstead  Bay,  From  the  upland  a  narrow 
creeks  flows  through  the  salt  meadow  to  the  bay.  Hempsteiwi  Bay  is 
merely  a  network  of  passageways  separating  into  isolated  patches 
the  marsh  land  back  of  the  ocean  beach.  The  term  "  Great  South 
Bay"  is  usually  confined  to  tbe  opeu  water  to  tbe  east;  as  used  in  the 
wording  of  the  act  authorizing  this  examination  it  is  applied  to  tlie  en- 
tire locality  between  the  upland  and  the  ocean  beach.    The  desire  of 
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the  people  of  Freeport  is  such  an  improvement  of  the  creek  as  will 
give  them  better  facilities  for  reaching  the  navigable  channels  which 
extend  to  Kew  Inlet,  and  thence  to  the  open  water  of  the  ocean. 

An  examination  of  the  creek  and  bay  channels  was  made  at  low  water 
and  soundings  taken  for  a  distance  of  about  3  miles;  informaticm  as 
to  the  condition  of  the  lower  bay  channels  was  obtained  from  the  native 
boatmen  and  from  the  latest  U.  S.  Coast  Survey  charts. 

Of  the  seven  inlets  along  the  beach  from  liockaway  to  Fire  Island,  a 
distance  of  30  miles,  New  Inlet  is  now  in  the  best  condition,  maintain- 
ing a  depth  of  from  6  feet  to  8  feet  at  mean  low  water.  Inside  the 
inlet  there  is  an  almost  direct  channel  to  the  mouth  of  Freeport  Creek, 
a  distance  of  4^  miles.  On  the  lower  reaches  the  depth  is  nowhere  less 
than  10  feet  at  mean  low  water,  and  a  depth  of  about  4  feet  at  the  same 
stage  is  carried  to  the  mouth  of  the  ereek.  The  mean  rise  and  fall  of 
the  tide  is  in  the  neighborhood  of  4  feet.  A  bar  obstructs  the  en- 
trance into  the  creek,  having  a  maximum  depth  of  2  feet  at  mean  low 
tide.  From  the  mouth  of  the  creek  to  the  head  of  navigation  is  about 
IJmiles. 

jPor  perhaps  half  a  mile  the  creek  inins  along  the  upland  in  front 
of  the  village,  giving  an  accessible  water  front.  It  is  here  essentially 
a  canal,  the  fresh  water  from  above  having  recently  been  impounded 
by  the  Brooklyn  waterworks  department,  and  is  not  more  than  40  feet 
wide,  running  nearly  bare  at  low  water.  After  leaving  the  upland  the 
creek  increases  in  width  and  depth,  the  last  reach  being  nearly  200 
feet  wide  and  from  4  feet  to  5  feet  deep  at  low  tide. 

Under  the  present  conditions  vessels  drawing  more  than  4J  feet  have 
to  remain  below  and  lighter  up  their  cargo.  The  largest  boats  that 
enter  the  creek  carry  40  tons.  A  list  of  vessels  running  to  the  creek 
has  been  prepared,  giving  name,  tonnage,  and  draft.  It  includes  17 
schooners  with  a  tonnage  varying  from  20  to  150  tons,  and  draft  from 
3  to  11  feet;  -21  sloops  of  12  to  30  tons,  draft  3  to  5  feet;  13  catboats  of 
5  to  8  tons,  draft  2  feet;  2  steamers  of  10  to  20  tons,  10  sloops  and 
schooners,  20  yachts,  40  oyster  boats,  and  4  steamers  are  said  to  be 
owned  in  the  creek,  in  addition  to  those  mentioned  above. 

The  chief  business  on  the  creek  is  the  oyster  industry,  employing  100 
men  and  bringing  into  the  creek  from  30,000  to  50,000  bushels  per  year. 
The  general  merchandise  is  estimated  at  1,000  to  2,000  tons  of  coal, 
500,000  to  1,000,000  brick,  250,000  to  600,000  feet  of  lumber,  and  100 
tons  of  fish. 

There  is  no  town  or  creek  along  the  shore  for  a  distance  of  40  miles 
that  is  so  favorably  situated  as  Freeport  for  obtaining  a  practical  con- 
nection with  coastwise  traffic.  At  East  Eockaway  Creek  a  longer  dis- 
tance must  be  improved  before  reaching  the  bay  channels  and  the  inlet 
is  more  obstructed.  An  unfavorable  rei)ort  upon  a  preliminary  exami- 
nation of  East  Eockaway  Creek  was  made  in  1888  by  Capt.  Derby.  All 
the  other  creeks  along  this  shore  empty  into  a  broad  expanse  of  shoal 
water,  requiring  protection  works  in  the  exposed  portions.  At  three 
such  less  favorable  localities  works  of  improvement  have  been  under- 
taken by  the  Government.  At  others  private  parties  have  obtained 
possession  of  adjoining  land  and  improved  the  creeks  at  their  own  ex- 
pense, merely  for  the  increased  value  given  to  real  estate  in  the  vi- 
cinity. 

The  improvement  desired  at  Freei)ort  Creek  is  a  channel  40  feet  wide 
and  4  feet  deep  at  mean  low  water  from  the  mouth  of  the  creek  to  the 
head  of  navigation.  ♦  *  *  It  is  doubtful  if  such  a  dredged  channel 
would-be  fully  maintained  by  the  creek,  especially  as  the  flow  of  fresh 
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water  has  been  recently  cut  off ;  in  fact,  a  deposit  of  mnd  several  inches 
deep  has  already  formed  since  the  closing  of  the  dam  nearly  one  year 
ago.  Still  some  permanent  improvement  could  be  reasonably  expected. 
A  survey  would  cost  $600. 

Having  in  view  all  of  the  conditions  above  given,  and  esx)ecially  the 
natural  ^vantages  and  apparently  flourishing  state  of  the  community 
to  be  benefited,  I  am  of  the  opinion  that  Freeport  Channel  is  worthy 
of  improvement  by  the  Government. 
Eespectfully  submitted. 

Thos.  L.  Casey, 
Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  V.  8.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  En- 
gineer, Northeast  Division.) 

[First  indorsement.] 
NOBTHEAST  DIVISION,  ENGINEEB  OEPIOB, 

Ifew  York,  Septe^nber  26, 1892. 

Eespectfully  forwarded  to  the  Chief  of  Engineers. 
Inasmuch  as  a  deposit  of  mud  several  inches  deep  has  formed  since 
.  the  closing  of  the  dam  about  a  year  ago,  this  channel  appears  to  be 
undergoing  natural  deterioration,  and  hence,  in  all  probability,  to 
maintain  the  desired  increased  depth  will  call  for  dredging  frequently 
repeated.  This  will  involve  an  outlay,  in  my  judgment,  not  justified 
by  the  commercial  importance  of  the  place. 

I  do  not,  therefore,  regard  the  Freeport  Channel  as  worthy  of  im- 
provement by  the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt,  Brig,  Oen.,  U.  8.  A., 

Engineer,  Northeast  Divisian, 


F  i8. 

PRELIMINARY  EXAMINATION  OF  WHALE  CREEK,  NEW  JERSEY. 

[Printed  in  House  Ex.  Doc.  No.  89,  Fifty-second  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  5, 1892. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  October  4, 1892,  from  Oapt.  Thomas  L.  Casey,  Corps  of  Engineers, 
of  the  results  of  a  preliminary  examination  of  Whale  Creek,  New  Jersey, 
made  to  comply  with  provisions  of  the  river  and  harbor  act  approved 
July  13,  1892. 

It  is  the  opinion  of  Capt.  Casey,  concurred  in  by  the  division  engi- 
neer and  by  this  oflftce,  that  the  creek  is  not  worthy  of  improvement  by 
the  General  Governme^it. 

Very  respectfully,  your  obedient  servant, 

Tiios.  Lincoln  Casey, 
Brig.  Qen.,  Chief  of  Engineers. 
Hon.  S.  B.  Elk  INS, 

Secretfiry  of  War. 
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report  op  capt.  thomas  l.  casey,  corps  of  engineers. 

United  States  Engineer-  Office, 

New  YorJcy  October  4, 1892. 

General:  I  have  the  honor  to  report  as  follows  upon  a  preliminary 
examination  of  Whale  Creek,  New  Jersey,  as  called  for  by  the  river 
and  harbor  act  of  July  13, 1892 : 

Whale  Creek  is  in  the  town  of  Mattawan,  Monmouth  County,  situated 
between  Cheesequakes  and  Mattawan  creeks,  and  draining  about  1^ 
square  miles.  It  is  a  tidal  creek,  typical  of  the  Kew  Jersey  marsh  land, 
narrow  and  winding,  and  would  be  insignifioant  but  for  the  deposits  of 
clay  on  the  upland  near  its  banks.  The  creek  empties  into  Earitan 
Bay  on  the  south  shore,  IJ  miles  west  of  Keyport  Harbor.  It  is  60 
feet  wide  at  its  mouth,  narrowing  to  20  feet  at  the  jfixed  highway  bridge 
three-fourths  of  a  mile  above. 

One-half  mile  above  the  mouth  there  are  two  brickyards,  having  a 
capaeity  of  from  10,000,000  to  15,000,000  brick  per  annum,  all  shipped 
by  way  of  this  creek.  It  is  here  30  feet  wide  and  from  3  to  4  feet  deep 
at  mean  low  water.  Throughout  the  lower  600  feet  of  the  creek  the 
width  increases  to  40  and  50  feet,  while  the  depth  decreases  to  a  few 
inches.  At  the  outlet  in  the  bay  it  becomes  bare  at  low  water.  Here 
there  is  a  larger  brickyard,  having  a  capacity  equal  to  that  of  the  two 
others  combined.  The  traffic  is  now  confined  to  small  schooners,  sloops, 
and  canal  boats;  100  tons  is  the  maximum  cargo,  and  3J  to  4  feet  the 
extreme  draft  that  can  be  carried  out  of  the  creek.  The  passage  in 
and  out  of  the  mouth  is  dangerous,  and  is  limited  to  the  period  of  high 
water  and  to  the  extent  of  tidal  flow,  which  averages  4.5  feet. 

Aside  from  the  brick  shipped  from  the  three  yards  mentioned,  there 
is  but  little  traffic  on  the  creek.  The  surrounding  region  is  devoted  to 
garden- truck  farming,  for  which  some  fertilizer  is  brought  in  by  vessel, 
and  a  small  amount  of  coal  enters  the  creek  for  the  brickyards  and 
neighboring  farmers.  The  nearest  villages,  Keyport  and  Mattawan, 
have  waterways  of  their  own.  Any  possible  improvement  of  the  creek 
would  therefore  increase  the  general  freighting  but  little,  since  Key- 
port  and  Mattawan  are  distant  but  1  and  2  miles,  respectively,  with 
better  facilities  for  shipment  than  Whale  Creek  can  ever  possess. 

If  the  mouth  of  the  creek  were  opened  and  regulated  it  would  be  a 
convenience  to  the  present  brick  and  clay  interests,  would  result  in 
some  reduction  in  freights,  and  no  doubt  stimulate  business  on  the 
creek.  There  are  two  other  brickyards  less  than  a  mile  from  the  creek 
now  shipping  entirely  by  rail,  which,  with  better  facilities  for  navigat- 
ing the  creek,  would  probably  make  use  of  this  method  of  shipment. 
Any  large  growth,  however,  could  not  be  expected  because  of  the  com- 
petition from  the  brick  and  clay  interests  of  Mattawan  Creek,  Key- 
port  Harbor,  and  Cheesequakes  Creek.  Still  the  amount  of  brick  now 
shipped  is  large  for  so  small  a  waterway,  and  constitutes  a  considerable 
industry.  Some  statistics  bearing  on  this  have  been  collected  by  Mr. 
William  E.  Kinkle,  owning  one  of  the  yards  on  the  creek,  which. I  be- 
lieve to  be  a  fair  stiatement,  as  follows: 


July  1,  1800,  to 
July  1,  1891. 


Brick  shipped 

Tonnage 

Freight,  at  $1.35  per  1,000 

Value 

Manure,  lumber,  etc.  (tonnage). 
Entered  the  creek  (value) 


39,000,000 

145, 000 

$30,000 

$142, 000 

500  to  900 

$3, 900  to  $6, 500 


July  1,   1891,    to 
July  1,  1892. 


19,000,000 

95,000 

$23,500 

$96,000 

400  to  800 

$2, 500  to  $5, 000 
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The  people  request  a  channel  4  feet  deep  at  mean  low  water,  connect- 
ing the  creek  with  the  corresponding  depth  in  the  bay.  The  examina- 
tion showed  that  the  tidal  currents  maintain  that  depth  only  where  the 
width  is  30  feet  or  less.  The  4-foot  curve  in  the  bay  is  about  1,000  feet 
from  the  shore.  The  dredged  channels  into  the  bay,  exposed  to  north- 
east storms,  direct  from  the  Atlantic  and  also  from  the  northwest  to 
some  extent,  have  proved,  when  tried,  as  at  Oheesequakes  and  Port 
Monmouth,  to  be  failures.  Extensive  protecting  works  would  be  re- 
quired to  insure  permanence.  The  condition  of  the  creek  seems  to  indi- 
cate tbat  dikes  could  hardly  be  located  in  such  a  manner  as  to  give  the 
required  scouring  velocity  without  interfering  with  the  free  entrance 
to  the  tidal  wave.  At  Oheesequakes  the  opening  between  dikes  is  200 
feet  and  the  currents  have  failed  to  keep  open  the  dredged  channel, 
while  beyond  the  dikes  it  has  entirely  disappeared. 

An  opening  of  possibly  40  feet  between  dikes  is  as  much  as  would 
maintain  the  required  depth  in  this  creek.  By  building  flaring  wings 
at  the  outer  end  to  make  the  entrance  easier  and  less  dangerous  this 
width  would  be  passable.  The  dikes  could  be  built  cheaply,  except  at 
the  outer  end,  where  some  stone-filled  crib  or  timber  work  would  be  re- 
quired.   »    *    * 

Such  an  improvement  should  reduce  the  freight  on  brick  by  20  cents 
per  1,000,  resulting  in  an  annual  saving  of  over  $5,000.    •    •    • 

The  deepening  of  this  creek  being  a  matter  for  the  benefit  of  very  few 
interested  parties,  I  am  of  the  opinion  that  it  is  not  worthy  of  improve- 
ment by  the  Government. 

Eespectfully  submitted. 

Thos.  L.  Casey, 
CaptaiUj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Henry  L.  Abbot,  Corps  of  Engineers,  Division  Engi- 
neer, Northeast  Division.) 

[Firrft  intloisomont.] 
KORTHEAST  DIVISION,  ENGINEER  OFFICE, 

Xew   I'orA:,  October  8j  1802. 
Eespectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army.     F<n* 
the  reasons  within  stated  I  consider  tliat  Whale  Creek,  New  Jersey,  is 
not  worthy  of  imi)rovement  by  the  General  Government. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt,  Brig,  Gen,,  U,  S,  A,^ 

Engineer,  Northeast  Division. 
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Alviso  Slough,  Cal.,  examination  of i,425;  iv,  3236 

Amite  River,  La.,  improvement  of i,  241;  ni,  1812 

Anaoortes,  Wash.,  establishment  of  harbor  lines  at i,  463 ;  iv,  3472 

Anacostia  River,  D.  C,  im])rovement  of i,  148 ;  ii.  1265 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  41.  748 

Apalachicola  Bay,  Fla.,  improvement  of i,  211 ;  n,  1690 

Apalachicola  River,  Fla.,  improvement  of i,  212 ;  n,  1692 

A]»pomattox  River,  Va. : 

Examination  of,  at  I'etersburg i,  166 ;  n,  134.=> 

Improvement  of i,  1(>3 ;  n,  1333 

Apponaug  Harbor,  Cowesset  Bay,  R.  1.,  exaiuination  <»f i,  71,  869 

Appoqninimink  River,  Del.,  iinproveiuent  of i,  131 ;  n,  1197 

Aquia  Creek,  Va.,  improvement  of i,  151;  ii,  1286 

Arkansas  River: 

Improvement  of 1,272;  in,  2103 

Removal  of  wreck  at  Van  Buren,  Ark i,  279 ;  in,  2121 

Removing  obstructions  in i,  272 ;  in,  2102 

Arthur  Kill,  N.  Y.  and  N.  J. : 

Examination  for  channel  to  connect  mouth  of,  with  New  York 

Harbor \ 1,105,1083 

Improvement  of i,  108,  1104 

Arthur^  Lake,  La.,  improvement  of i,  246 ;  in,  1828 
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Ashland  Harbor,  Wis.,  improvement  of : 1,340;  iv,2674 

Ashley  River,  S.C: 

Improvement  of 1,188;  ii,  1512 

Removal  of  wreck  in .^. I,189;  ii,  1531 

Ashtabula  Harbor,  Oliio.  improvement  of 1  .i i,  402 ;  iv,  30S5 

Atlantic  City,  N.  J.,  removal  of  Avrceknear ',128;  li,1182 

B. 

Bark  Bay  (Biloxi  Bay),  Miss.,  examination  of 1,238;  ii,  1784 

Back  C:»ve,  Portland,  Me.,  improvement  of  channel  in i,  31,  706 

Baga<luce  River.  Me. : 

Examination  of  south  fork  of i,  37,  724 

Improvement  of 1, 24,  681 

Ballard,  Wash.,  establishment  of  harbor  lines  at I,  1H3;  iv,  3472 

Baltimore  Harbor,  Md. : 

Defense  of .■ i,  8 

Examination  of  South  and  Middle  Branehesof  Pa taiKseo  River.  ..1,118;  ii,  1262 

Improvement  of i,  145 ;  ii,  1243 

Improvement  of  ehannel  to  Curtis  Bay i,  145;  11,1249 

Removal  of  wreck  in 1, 147;  ii,  1262 

Bar  Harbor,  Me.,  construction  of  breakwater  near 1,23,676 

Barnegat  Inlet,  Entrance  and  Harbor.  N.  J.,  examination  of i,  12f»;  ii,  11H5 

Barnegat  Inlet,  N.  .1..  removal  of  wrecks  at i,  128:  II.  1182 

Barren  River,  Ky.,  operatiuji;  an«l  can*  of  lock  and  dam  on i,  330;  iii,  2t>09 

Bartholomew,  Bayou.  La.  and  Ark..  imi)rovcment  of i)262;  in,  2012 

Battali(m  of  Engineers i,  18, 619 

Batteri<»s i,  4 

Bay  Ridge  Channel,  New^  York  Harb(»r,  N.  Y.,  imi)rovement  of 1. 101, 1053 

Beaufort,  N.  C. : 

Examination  for  breakwater  at 1. 183;  ii,  1457 

Im]»rovement  of  harbor  at i,  174;  ii,  1395 

Im])rovement  of  wa  1  erway  betwei'n  New  River  and 1, 175 ;  ii,  1397 

Im]irovement  of  waterway  between  Newbern  and 1, 174 ;  li,  13l>3 

Beaufort  River,  8.  C. : 

Improvement  of 1, 189:  ii,  1524 

Wreck  in x .11, 1530 

Beaver  i.Mver,  Pa.,  construction  of  dam  in  Ohio  River  below 1,313;  ill,  2484 

Belfast  Harbor,  Me.,  im])rovement  ol* i,  26,  687 

Belhnny  River,  N.  H.,  iui]>rovement  of i,  34,  716 

Belle  River.  Mich.,  at  Marine  ('ity,  examiiiatiimof i, 38?<;  iv, 2956 

Bellevue,  Iowa,  examination  of  Mississip]>i  l\iver  at 1.288;  111^22.%^! 

Bellin;;:bam  Hay,  \\aslj.,  examination  foi  preventing  shoaling  in i,  44l5;  iv,  I^IiJk 

Jierrians  Creek,  Long  Island,  N.  V..  examlnatinii  of M,92,  {'HK\ 

/icrtrhid.  ildith  (NrlnKMUT),  renmval  of  wreck  of 1,  H)*>:  II,  1344 

Big  P>lack  I\iver.  Miss.,  improvement  of i,  2G1 ;  iii,  2022 

Big  Halrln-e  River,  Tenn.,  iin]»rovenient  of 1,269;  ill,  2<>52 

Big  Siindv  Ivivcr: 

Con^iiMit  ion  of  bridge  at  Catlettsburg.  Kn  ..  across I.  4(>( 

Kxaniination  of  bar  at  nionlli  of,  Ky I..*W6:  ill,  2l>47 

Iniprovenieni  of  Levisa   Fork  of,  Ky I.  .3113;  ill,  2(ki5 

IniproNrment   of  Tni:  I'ork  of.  W.  \  a.  and  Ky I.IJIW;  ill.  2*W7 

IniproNcrMeiit  of.  \V.  \i\.  and   Ky i,  332:  ill,  2*vU 

Hig  Snnl  lower  liivj-r,  Mi<s..  inipro\  mien  J  of I,  2(>><;  m,  2<M7 

Jiills  for  l»ridg«"<.  r\:iinin:it  i<»n  ol" 1.  20 

Hiloxi  liay.  Miss..  «"\:iminat  ion  of I,2:{S;  ii,  1781 

I'.ijoxi  Harbor,  Mi^^s.,  inipros  «'in«nl  of 1,234;  ii.  1772 

lilaek.  Bayou,  La.,  evaniinat  ion  for  connect  inir  IJ.iyou  Ti  ri'dxunie  \n  Itli  .1.  251 ;  III,  \X\Tt 

IJlack  (.'I'cek,  Fla..  rccon>trMction  of  bridge  acrox^ I,  170 

Black  Lake  Ilarlior.  Mich.,  improvement  of I.  371;  iv,  2877 

l>la«k  b'iver  Ilarltor.  <  )hio.  iniprovinient   (»!' i.  liK);  iv,  l^>72 

IUa<;k  River.  La..  irnpro\cn>cnl    of l,2t)l ;  ill,  20ii2 

IJhK'k  Itiver,  Mich. : 

Ivstabli'^hnieni  of  harbor  lines  on i.  1(52;  iv,  2i»riS 

Imju'oveinent   of.  jit  Tort  Union l,  ;iS5:  iv.  21KJX 

Improvement  of  mouth  of i.  :iS6;  iv,  2iMo 

Bljick  River,  Mo.  and  Ark.,  improvement  of i,  277;  111.2116 

r>la<k  K'iver.  Mo..  im]>n>vcmenl  of 1.277;  ill,  2117 

lila<dv  ivi\er,  N.  ('..  improv<  inciii   of 1. 177:  ii.  IIOJ 

J^lack  Rock  Harboi,  Conn.,  improvement   of - .--p ...1,80.   Ul'^ 
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Black  Walnut  Harbor,  Md.,  examination  of i,  113;  ii,  1239 

Black  Warrior  River,   Ala.,   from  Tuscaloosa  to    Daniels  Cvrok, 

iniprovement  of i,  229 ;  ii,  1751 

Blaine,  WaHli.,  establishmeut  of  liarlior  lln<:H  at 1,403;  iv,  3172,  3479 

Block  iBland,  K.  I. : 

Examination  of  hreachway  into  Salt  Pond i,  71, 8J^ 

Harbor  of  refuge  at i,  G(5,  H42 

Bloo<l  River,  La.,  iniprovomont  of •. i,  210 ;  i ii.  ISIO 

Blutt'  ('reek,  MiHS.,  improveuicnt  of r,  2;i1 ;  ii,  1770 

Board  of  Engineers,  The : 

Members i,  15 

Members,  additional  du ties  of i,  16 

Personal  examinations i,  Ifi 

BcBuf  River,  La.,  improvement  of i.  203 ;  iii,  201.5 

Bogue  Oliitto,  La.,  improvement  of i,  237 ;  1 1, 1781 

Bogae  Falia,  La.,  improvement  of i,  239 ;  iji,  1808 

Bogue  Sonnd,  N.  ( -.,  improvement  of i,  175 ;  ii,  1397 

Booth  BrothtTH  (schooner),  rcimoval  of  wreck  of ii,  1183 

Boston  and  Maine  Railroad  ( -ompany,  bridges  of i,  407 

Boston  (East)  Channel,  Mass.,  exauiinution  of i,  53, 793 

Boston,  Mass. : 

Alteration  of  bridges  across  riiarles  Ki vor i,  467 

Construction  of  bridge  across  Fort  Point  Chnnncl  by  city  of i,470 

Construction  of  bridge  .icross  Mystic  River  at i,  409 

Defense  of .' i.  5 

Imj»rovement  of  harbor  of i,  46, 703 

Boyds  Ferry,  Tenn.,  construction  of  bridge  across  Ilolston  Kiv(jr  near i.  470 

Brazos  River,  Tex.,  examination  of i.  257 ;  iii,  1893 

Brazos  Santiago  Harbor,  Tex.,  imi)rovenient  of i,  257;  m,  18110 

Breakwater  construction  in  Lake  C'lianii>ljiin,  etc 1.419:  iv,  3202 

Breakwaters  built  by  the  I'nitcd  States,  ocrii[)aiicy  or  injury  of i,20, 175;  vi,  4267 

Bridgeport  Ilail)or,  Conn. : 

Establishment  of  harbor  lines  in i,  461, 998 

Improvement  of i.  80, 937 

Bridges : 

ConstnKttion  of,  across  navigable  waters i,  20, 463 

Examination  of  bills  of  Congress  for i,  20 

Examination  of  ))lans  and  locations  of  proposed i>  20, 463 

Obstructing  navigation,  action  upon i,  20, 473 

Brigantine  Shoal,  N.  J.,  removal  of  wreck  on ii,  1 183 

Broad  Creek  River,  Del.,  imi)rovement  of i,  140;  ii,  1220 

Broadkiln  River,  Del. :  . 

Examination  for  waterway  to  connect  Mispillion  River  with i,  113;  ii.  1231 

Improvement  of i,  133 ;  ii,  1203 

Bronx  River,  N.  Y. : 

Reconstruction  of  bridge  across,  below  West  Farms i,  469 

Removal  of  wreck  in i,  105.  1076 

Brooklyn,  N.  Y.,  construction  of  bridges  a<T08s  East  River i.  467 

Browneys  Island,  Me.,  removal  of  wreck  oil" i,  37, 722 

Browns  Creek,  Say  ville,  N.  Y.,  improvement  of i,  91, 986 

Branswiok  Harbor,  Ga.,  improvement  of J,  106;  ii,  1578 

Brunsyvick  Outer  Bar,  Ga.,  im]irovemeiit  of 1. 196 ;  ii,  1584 

Bnckhannon  River,  W.  Va.,  improvement  of i,  3!{5 ;  in,  2t>44 

Buffalo  Bayou,  Tex. : 

Bridge  obstructing  navigation  near  Housttui,  alteration  of i,  473 

Improvement  of i,  256 ;  iii,  1886 

Buffalo,  N.  Y.: 

Improvement  of  channels  connecting  Great  Lakes  between  Chi- 
cago, Duluth,  and 1,389;  iv,2962 

Improvement  of  harbor  of i,  106 ;  iv,  3107 

Occupancy  of  north  pier vi,  4272 

Burlington  Harbor,  Vt.,  improvement  of i,  417 ;  iv,  3196 

Bntte  City,  Cal.,  comjtrnction  of  bridge  across  Sacramento  River  at i,467 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  imprt)vemcnt  of i,  100,   1050 

C. 

Cache  River,  Ark.,  improvement  of i,  276 ;  in,  21 14 

Cababa  River,  Ala. ,  improvement  of i,  226 ;  n,  1735 

Calcasieu  River,  La.,  improvement  of  mouth  and  psisse:*  of.-»-* h  -^^5  *">  ^^ 
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Cnlifomia: 

Departtnoiit  of,  report  of  oii^in(M9r  o  Hi  cor i,  488 ;  vi,  4403 

llyclraulic  mining  aii«l  milling  (l^^briH  in 1.460 

(.'alifoniia  lV*l>ri8  Coininissioii 1,460 

Culoosahatc])co  Kivor,  Fla.,  iniprovcment  <»f i,  205;  ii,  166«) 

Calumet  Harbor,  111.,  improvement  of i,  361 ;  I v,  2810 

Cahiinet  Harhor,  Wis.,  examination  of i,  359;  iv,  2783 

Calumet  Kiver,  111.  anil  Intl.: 

Examination  for  outer  harbor  at  mouth  of i,  366:  iv,  2846 

Improvement  of i,  3t>l ;  I v,  2815 

('ambrnlfre  Harbor,  Md.,  im])rovemont  of i,  139;  ii,  1218 

Cambri<l«ife,  Mass.,  alteration  of  bridjijeB  across  Charles  lii vcr i,  467 

(•anulen  Harbor,  Me.,  improvement  of I,  27, 689 

Camden  Harbor,  N.  J.,  improvement  of i,  121;   ii,  1152 

Canals,  ete. : 

Alli'<;heny  River,  construction  of  Herr  Island  Dam,  Pa i,  316;  ill,  2501 

Alle^^hony  River,  examination  for  lo(;k  and  damatTanMitum,  Pa.  .i,  319;  ill,  2538 
Allej^heny  River,  examination  for  lock  and  «lam  between  Herr 

Island  Dam  and  Tarcntum,  Pa i.  319;  iii,  2535 

Cascades  Canal,  Columbia  River,  Orcjron,  construction  of i,  -150;  iv,  3506 

Columbia  River,  between  Three  Mile  Rapids  and  Cclilo  Falls, 

examination  for  canal i,  458 

Coosa  River,  (>a.  and  Ala.,  operating  and  care  of  locks  and  dams  on.  .i,  226;  ii,  17lil 

Davis  Island  Dam.  Ohio  River,  Pa.,  operating  an<l  care  of I,  312;  ill,  2481 

Des  Moines  Rapids  Canal  and  Dry  Dock,  operating  and  care  of-.i,  2X7;  ill,  2241 

Fox  River,  Wis.,  operating  and  rare  of  loclis  anil  dams  on i,  358;  iv,  2766 

Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and 

dams  on 1, 326 ;  ill,  2594 

(ireen  and  Harren  rivers,  Kv.,  operating  and  care  of  locks  and 

damson ! i,  3:W;  iji,2()0!> 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2 1,329;  in,  2606 

Illinois  and  Mississippi  (.'anal.  111.,  construction  of i,364;  iv,  2S;{2 

Illinois  River,  111.,  operating  and  care  of  La  Grange  Lock  i;iid 

Da  n  1 1 ,  361 ;  IV,  28:W) 

Kentucky  River,  Ky.,  operating.  an<l  care  of  hn-ks  and  dams  on..i, 3i^2;  ill. 2622 
Keweenaw  Kay  to  Lake  Suj»erior,  via  Portage  Lake  and  River. 
Miili.,    improvement   and   opi'rating   an<l  care  of  waicrwav 

from i".  :M  1 .  342 :  i  v,  2r>X() 

LicUin^i:  liiver.  Ky.,  exaiiiiiiMtion  for  slackwater  navigation  on..i,3:r>;  ill, 2611 
Littb^  Kaji.'iwha  i{i\ei-,  W.  \'a..  operating  and  <'are  ot"  lock  ami 

<laiii  on 1,33.');  in,  2612 

Louisville  an<l  Portland  Canal,  Kv.,  Ohio  h'iver,  o])erating  and 

care  <»f i,  322;  in.  2551 

Moiioiigalu'la  River,  operat  ing  and  can'  of  locks  and  <lanis  Nos.  H 

ami  !♦ 1,311:  in,  2192 

MonoTigaliela  River,  purchase  of  Lock  ami  Dam  No.  6 i,311:  in.21iH» 

Monougahela  River.  ])urchase.  of  Lock  and  Dam  No.  7 i.  31 1:  in,  2495 

Mus<'le  Shoals  (\inal.  o|)eratiiig  and  can*  of 1. 1^10;  ni.243l 

Muskingum  J{iv«'r,  Ohi<»,  opera  ting  a  utl  care  of  locks  and  dams  on.i.  317:  in.2."»(H) 

Ohio  Kiver,  C(»nstruction  of  IJeaver  Kivei- dam  in 1.313;  ni,21S4 

Ohio  Hiver.  exjimination  foi' locMtion  of  locks  and  <lams  Ix'twccn 

Davis  JsImimI  and  Heaver  Kiver  dams i.  319;  in,  2.'i33 

r)hio  Kiver,  survey  for  location  of  Mam  No.  L' i,  'M'A:  in,2IS6 

Rules  and  ifgnlatinns  and   proposed  le;^islation  for  use  of I.  2^) 

Saint  Clair  Flats  C.inal,  Mi.  h..  improvmient  of [.392;  iv,  3029 

SaintOlair  Kl.its  Canal,  Mi«h..  operating  and  «-are  of 1.393;  iv,:t«)31 

Saijit  Mar.Ns  l-'alls  Can:il,  Mlr]i..  operatinir  and  <"ar«' of i.31H»;  iv,  2!»70 

Sturm'on  I>ay  an<l   Lake  Michigin  Canal,  Wis.,  construction  of 

harbor  nf  irtnge  at  eastern  entrance 1.319:  iv,  2719 

Sturgeon  P.ay  ami  Lake  Michigan  (.'anal.  Wis.,  improvement  of.  .i.  IMS;  iv,  2711 
.<tnr;,^iiiii  Kay  and  Lak<'  Michigan  (.'aiial.  Wis..o))eratingand<are(d'.  l,  319;  iv,  271S 
'I'erlic  Iia.N  on,  andCiand  Lake  at  Charent4»n,  La.,  construction 

(d"  canal  between ^ I.  LM5 

Vamliill  liiver.<  >regon,  <*xamination  for  loidv  and  dam  at  Lafayette. I,  157;  iv.  'X^'M 

Canapitsit  (ihannt-l,  Mass.,  improvement  of 1,  59,    s*J<) 

Canaisio  l»ay,  N.  V. : 

liii|>rov<Mnent  of 1.  l()tl.  1101 

0«'.upanc.y  of  dike •.  VI.  I2lts 

Canav4'ral.  Cape,  I'la.,  examination  for  harbor  at I.  211 ;  ii,  U>><1 

C'.im*  Rivi  r  at  Natrhitorhrs,  l/i..  eonstruction  of  bridge  across 1,165 

Caney  I'ork  liivrr,  I'cnn.,  imj)rovement  of 1,306;  111,2102 
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Cape  Ann,  Masn.,  improvcinent  of  harbor  of  refuge  at  Sandy  Bay 1, 41,  748 

Cape  Cftuaveral,  Fla.,  examination  for  harbor  at i,  -1 1 ;  ii.  1<>^1 

Cape  Charles  City  Harbor,  Va.,  and  approadics,  improveuient  of i,  142;  ii,  1227 

Cape  Cbarlen,  Va.,  removal  of  wrecks  near i,  KW ;  ii,  UVU 

Cape  Fear  (North  Dast)  River,  N.  C,  improvement  of i,  177 ;  ii,  1403 

Cape  Fear  River,  N.  C. : 

Above  Wilmington,  improvement  of i,  178;  ii,  1411 

At  and  below  Wilmington,  improvement  of i,  179 ;  ii,  14 19 

Removal  of  wreck  at  month  of i,  1S3 ;  ii,  1450 

Carver  Harbor,  Me.,  examination  of i,  37,   725 

Cascades  Canal,  Colombia  River,  Oregon : 

Construction  of i,  450 ;  i v,  3506 

Portage  Railroad  on  public  land vi,  4273 

Casemates,  mining i,  10 

Cassity  Bayou,  Miss.,  examination  of i,  272 ;  in.  201)5 

Catlettsburg,  Ky.,  construction  of  )>ridge  across  Jiig  iSandy  Kiver  at 1,4(14 

Ce<1ar  Bayou,  Tex.,  imi)rovement  of i,  250 ;  iii,  1883 

Cedar  Creek,  Del.,  examination  of i,  143 ;  ii,  1231 

Cedar  Keys  Harbor,  Fla.,  improvement  of i,  209 ;  ii,  167(5 

Cedar  Point,  Ala.,  construction  of  trestle  and  bridges  arrosH  shoal 

water  between  Dauphin  Island  and i,  4(55 

Cedar  River  Harbor,  Mich.,  improvement  of i,  345 ;  i v,  2701 

Celilo  Falls,  Columbia  River,  examination  ft»r  overcoming  obstruc- 

ti<ms  at 1, 458 

Champlain,  Lake: 

Breakwater  construction  in ^,419;  iv,3202 

Construction  ofbreakwatoratRou.se  Point,  N.  Y i,41();  iv,3192 

Kxami nation  of  North  Hero  Harbor,  Vt  ...1 i,  419;  iv,3213 

Improvement  of  Narrows  of,  N.  Y.  and  Vt i,  4 18 ;  i v,  3201 

Chareiiton,  La.,  construction  of  canal  between  Bayou  Teche  and 

(irand  La ke  at i,  245 

Charles  liiver,  Mass. : 

Alteration  of  bridges  across i,  4(57 

Improvement  of i>  46,  707 

Charleston  Harbor,  S.  C: 

Construction  of  bridge  across  cove  at  SuUivans  Island i,  409 

Defense  of i,  4. 9 

Improvement  of i,  187 ;  ii,  1495 

Removal  of  wreck  in 1. 189 ;  ii,  1531 

Charlevoix  Harbor,  Mich.,  im])rovenu.>iit  of i,  378;  iv,  2908 

Charlotte  Harbor,  Fla.,  improvement  of i.  20(5;  ii,  1(5(53 

Charlott-e  Harbor,  N.  Y.,  improvement  of i,  409;  iv,  3132 

Chatham  Bay,  Mass,  removal  of  wrecks  iu i,  (59,  849, 850 

Chatham  Harbor,  Mass.,  improvement  of i,  52,  786 

Chattahoochee  River,  Cia.  and  Ala.,  improvement  of i,  215;  ii,  16{)8 

Cheat  River,  Pa.,  construction  of  liridge  at  Point  Marion  across i, 4(5(5 

Cheat  River,  W.  Va.,  improvement  of i,  315 ;  iir,  2496 

Cheboygan  Harbor,  Mich.,  improvement  of i,  380;  iv,  2917 

Chefnn<;te  River,  La.,  imiirovement  of i,  239 ;  iii,  1808 

Chehalis  River,  Wash, : 

Improvement  of,  from  Cla<]uato  to  the  mout  h i,  442 ;  iv,  34 14 

Improvement  of  Grays  Harbor  and i,  4 12;  i  v,  3408 

Chelsea  River,  Mass.,  examination  of i,  .■>2,  7iH) 

Chonton  Inlet,  Va.     See  Cherrystone  Iiih't. 

Cherrystone  (Chenton)lnh;t,Va.,  imjuovement  ol  approaclies  toCajn* 

Charles  City  Harbor  by i,  142;  ii,  1227 

Chesapeake  and  Ohio  Railway  Company,  bridges  of i,  4(54, 4(J7 

Chesapeake  Bav,  removal  of  wrecks  on  the  Horseshoe  and  near  Cape 

Charles i,  166;  ii,i:U4 

Cheater  River,  Md.,  between  Crumpton  and  Jones  Landing,  im]>i-ovc- 

m e n t  o f i ,  1 36 ;  ii ,  1 2 1 1 

Ohetco  River,  Oreg(m,  examination  of l-  444 ;  iv,  3429 

Chicago  and  N'orlhern  Pacilie  Railroad  Company,  i»ridge  of 1,4(57 

Chicago  and  West  Michigan  Railway  Company,  bridge  of i,  471 

Chicago,  ill. : 

Alteration  of  bridge  across  South  Branch  of  Chieago  River i,  472 

Construction  of  bridge  across  South  Branch  of  Chicago  River  ]»y 

city  of - ' I,  4(57 

Coustructicm  of  bridge  across  west  forkof  vS(mth  jiranch  of  Chi- 
cago River i,  467 
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Chicago,  111. — Continued. 

Imin'ovement  of  ch.innels  connecting  Great  Lakes  between  Du- 

luth,  Huffalo,  and 1,389;  iv,  2962 

Improvement  of  harbor  of i,  359;  iv,  2791 

Roaurvey  of  lake  front  at I,  484 ;  vi,  4372 

Chicago  River,  111. : 

Alteration  of  bridge  across  South  T^raneh  of I,  472 

ConstnK^tion  of  bridge  across  South  Branch  of I,  4(57 

Construction  of  bridge  across  west  fork  of  South  Branch  of i,  467 

Improvement  of '. i,  359;  iv,  2794 

Chickahoiuiny  River,  Va.,  improvement  of I,  162;  ii,  131^1 

Chickasahay  River,  Miss. ,  improvenient  of I,  233 ;  ii,  17(»9 

Chief  of  Engineers,  otTico  of  the I,  490 

Chincotoagiie  Jiay,    Va.,  improvenient  of  waterway  between  Dela- 
ware IJay  near  Lewes  and i,  LS3;  ii,  1203 

(/hipola  River,  Fla.,  imi)rovement  of  lower I,  212;  ii,  1692 

Chippewa  River,  Wis. : 

Improvenient  of I,  290;  in,  2272 

Reservoirs  at  sources  of,  surveys  for iii,  22H8 

Chitto,  Bogue,  La.,  improvement  of 1, 237 ;  li,  1781 

Cluxrtawhatchee  Bay,  Fla. : 

Kxamination  of  liar  at  junction  of  Santa  Rosa  Sound  and i«228;  ii,  1742 

Examination  ol'bar  at  mouth  of  Alaqiia  Bayou 1,228;  ii,  1738 

Choctawhateliet!  River,  Fla.  and  Ala.,  improvement  of I»218;  ii,  1706 

Choptank  River,  Md.,  improvement  of 1, 137;  ii,  1213 

Cincinnati,  Ohio: 

Alteration  of  bridge  a<T08S  Ohio  River  at 1,464 

Examination  for  ice  harbors  at  mouthsof  Crawtish  and  Mill  creeks i,  320 

Examination  of  Ohio  River  near 1,318;  iii, 2.523 

Cincinnati,  Wabash  and  Michigan  Railroad  Company,  use  of  wing 

dam  at  St.-Joseph  Harbor,  Mich.,  by 1 vi,  4270 

67/1/  of  Long  Urauch  (steamer),  removal  of  wreck  of 1, 183;  n,  1450 

Clark  River,  S.  C,  improvement  of I»185;  ii,  1477 

Cleveland  Harbor,  Ohio,  improvement  of i,  400;  IV,  3075 

Clinch  River,  Tenn.,  improvement  of 1,303;  Ili,2:i87 

Clinton  Harbor,  Conn.,  im]>rovement  of i, 76, 917 

Clinton  River,  Mich.,  improvement  of 1,386;  IV,  29^12 

Clubfoot  River,  X.  C.,  im]»rovemeut  of 1,174;  li,  1393 

Coaster  Harbor  Islauil,  R.  1.,  improvtimcnt  of  cove  and  waterwaj'  near 1, 63, 835 

Co«'hcco  River,  \.   JL,  imju-ovement  of 1,35,717 

Coldwater  River,    Miss.,    examination  of 1.272;  iii,2t»90 

Colvman,  I.  IK  (steamer),     removal   of   wre<!k  of i,l><3;  11.1119 

Colorado  River,  at  Vunia,  Ariz.,    imjirovemcnt  of i,4-t;  iv,:42:U 

Columbia,  Department  of  the.    report  of  engineer   ollicer 1,488;  vi,  41(»2 

C<)hiiiibia  River,  Oieixon  and  Wash.: 

Bridgci  across,  b(»twccn  Douglas  and  Kittitas  counties,  Wash., 

construction  of 1,461 

Cascades  (.'anal,  construction  ol' I,  4,50;  iv,  :r)t)6 

Eslaldislniic.iit  of  bailior   liin's  at.  I"'lavel.  Oregon i,46I{;  iv,  :i537 

Examination  for  ovei-eoinin^  ohstrnctions  b<'t\Ne<Mi   Three  Mile 

Rapids  antl  ('<'lilo  Falls 1,4.58 

Examination  of,  from  intcrn:itioiinl    boundarv  to   I\o<'k  Island 

Rapi<ls ; 1, 4 15;  IV,  3152 

Oau«;ing i,457;  iv,:V»2« 

Irnin(»v«iiient  of,  hetwreii  head  of  Rock  Island  l\a]»i(Is  ami  foot  of 

Friest  b'apids I,  130 ;  iv,  3378 

Improvement  of,  bet  we«Mi  A'aneouver.  Wash..an<l  month  of  Willa- 
mette KMver I,  149;  iv,  3503 

Improvement  of   month    of i,M7;  iv.31.ss 

Imi)rovem«Mit   of    ui>|)cr  river I,  13K;  iv.  .'{375 

Improvenient  of  WiilaiiM'tte  and.  below    Tort  land.  <  hi'iroii I, '152;  iv.lCiJS 

Survey  i)f,  from  international  boundary  to  i^M•k  Island  Rapids  ...i,  110;  iv,:i:>Sl 

Columbiana.  111.,  construct  ion  ol"  biidgt^  across  Illinois  River  at i,  !(i5 

Coni]»t«in  Cn-ek,  N.  .J.,   ijni)rovenjent  of i,  116.  1 128 

rf>Mro/(/ (steamer),  removal  of   wrecd;    of 1,183;   11,11.50 

Concenh  l\ivi'r,  Ala.,    iniproveiiinit    of 1.221;  Ii,  1716 

Congarei-  K*iver,  S.  ('..  im]>rovcment  of i,  X^l  ;  ii.  1 1!»1 

ConiM-aut  Harbor,  dliio.   improvement  of    i,  4t»3;  IV,  30S!.» 

(!onnecticiit  Riv(^r: 

Improvf-menl  ol" I,  73,  t>«X» 

Improvement  of.  above  Hartford,  Conn 1,73,1K)7 

Improvement  cd",  beb»w  Hart  ford .  Conn 1, 74, 908 
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Contentnia  Creek,  N.  C,  improvement  of i,  172 ;  ii,  1)^5 

ContingcucieH,  ejEaminatioDS,  aud  mirveys  of  rivers  uud  harbors i^  459 

Cooper  Creek,  N.  J. : 

Examination  of i,  12i^;  ii,  1189 

Removal  of  wreck  in ii,  1183 

Cooper  River,  S.  C,  removal  of  wreckw  in i,  189 ;  ii,  15JiO 

Coo6  Bay,  Oregon,  improvement  of  entrance  and  liarbor  at i,  4'M ;  iv,  3332 

CoosRiver,  Oregon,  exaniinatii»u  of  navigable  tide  water  channels  in.  ..i,  445;  iv,  3437 
CooHa  River,  Ga.  and  Ala. : 

Improvement  rtf i,  224 ;  ii,  1724 

Improvement  of,  between  Rome,  Oa.,  and  East  Tenni?8see,  Vir- 
ginia and  Georgia  Railroad  iirldge 1, 224  ;  ii.  1725 

Improvement  of,  between  Wetnmpku,  Ala.,  and  Kast  Tennessee, 

Virginia  and  Gcrorgia  Railroad  Hritlge i,  225 ;  ii,  1730 

Operating  and  care  of  locks  and  dams  on i,  220 ;  ii,  1734 

Coquille  River,  Oregon : 

Improvement  of i,  432 ;  i v,  3324 

Improvement  of,  between  Coquille  City  and  Myrtle  Toint i,  433;  iv,  3329 

Comey,  Bayou,  I.a.,  improvement  of i,  2(51 ;  in,  2009 

Corporations,  occupancy  or  injury  of  public  structures  by 1,20,475;  vi,  4267 

Corps  of  Engineers : 

Changes  during  the  year .' i,  3 

Distribution  of  officers i,3 

Laws  of  Fifty-second  Congress,  second  session,  atlecting  the i,  519 

Number  of  ollicers '. i,  3 

Officers  detached i,  4 

Statement  of.  rank  and  duties  of  officers ". i,  491 

Cos  Cob  Harbor,  Conn.,  improvement  of i,  84, 958 

Cosmojwlis,  .Wash.,  establishment  of  harbor  lines  at i,4H:};  iv,  3-172, 3480 

Council  Bluffs,  Iowa,  construction  of  bridge  between  East  Omaha, 

Nebr.,  and 1, 465 

Courtablean,  Bayou,  La.,  improvement  of i,  24 4 ;  in,  1821 

Covington,  Ky.,  examination  of  Ohio  River  near i,3j8;  hi,  2523 

Cow  Bayou,  Tex.,  about  6  miles  above  contiuence  with  8a bine  River, 

construction  of  bridge  across i,  470 

Cowesset  Bay,  R.  I.,  examination  of  Apponaug  Harbor 1,71,869 

Cowlitz  River,  Wash.,  improvement  of , i,  456 ;  i v,  3526 

Crawfish  Creek,  Cincinnati,  Ohio,  examination  for  ice  harbor  at 

mouth  of 1,320 

Crescent  City  Harbor,  Cal.,  examination  of i,  432 ;  iv,  3308 

Cross-over  Light,  St.  Lawrence  River,  N.  Y.,  improvement  of  shoals 

near i,415;  iv,3188 

Cumberland  Conntv,Me.,  alteration  of  bridge  of,  obstructing  mouth 

of  Fore  River 1,472,474 

Cumberland  River : 

Improvement  of i,  .^04 ;  in,  2389 

Improvement  of,  above  mouth  of  the  .lellico,  Ky i,  30<) ;  iir,  2400 

Improvement  of,  above  Nashville,  Tenn i,  3()r>;  iii,  2393 

Improvement  of,  below  Nash vil  le,  Tenn 1, 30 1 ;  in,  2390 

Cumberland  Sound,  Ga.,  inipiovemeut  of i,  107 ;  ii,  1593 

Current  River,  Ark.,  examination  of i,  279 ;  in,  2128 

Currituck  Sound,  N.  C,  improvement  of  waterway  through i,  H»4 ;  ii,  1341 

Curtis  Bay,  Md.,  im])rovement  of  channel  to i,  145 ;  ii,  1249 

Cut-off,  Apalachicola  River.  Fla.,  im]n"oveinent  of  the i,  212 ;  ii,  1692 

Cuttyhuuk  Island,  Mass.,  iin]>rovement  of  Canapitsit  ('hannel 1,59,820 

Cypress  Bayou  and  lakes  between  Jefferson,  Tex.,  and  Shreveport, 

La.,  survey  of i,  271;  in,  2065 

D. 

Dalles  of  Columbia  River,  examination  for  overcoming  obstructions  at i,  458 

Dams  and  locks.    <Vec  Canals. 

D'Arbonne,  Bayou,  La.,  improvement  of i,  261 ;  i n,  2009 

Darien  Harbor,  Oa.,  improvement  of i,  193;  ii,  1556 

Daujdiiu  Island.  Ala.,  construction  of  trestle  an<l  bridges  across  shoal 

wat«r  between  Cedar  Point  and 1 i,  465 

Davids  Island,  N.  Y.,  sea  wall  aud  embankment  at i,  IL*,  629 

Davis  Brotherti  (schooner),  removal  of  wreck  of i.  69,  K"»l 

Davis  Island  Dam,  Ohio  River,  Vn.,  operating  and  eare  of Ij3l2;  ni,  2481 

Delaware  Bay : 

Construction  of  pier  near  Lewes,  Del i,  124;  n,  1170 


8  INDEX. 

Delaware  Bay — Continued. 

Improvinnent  of  ice  liarbor  at  bead  of,  Del T,  123 ;  ii.  1169 

Improvenii'iit  of  waterway  between  Cbiucotongue  Bay,  Va.,  and, 

at  or  near  Lewea,  Del i,  133;  ii,  1203 

Removal  of  wrfdks  off  entrance  of i,  128;  ii,  1183 

Delaware  Breakwater,  Del.,  improvenii*nt  of. i,  125;  ii,  1172 

Delaware  River,  Pa.  and  N.  J. : 

At  Camden,  N.  J.,  improvement  of 1,121;  ii,  11^2 

At  Philadelphia*  Pa. ,  improvement  of i,  121 ;  ii,  1 152 

Improvement  of 1,119;  ii,  1142 

Removal  of  wreck  at  Hridt-eburg iii  1 183 

Dennis  Cret'k,  N.  .1.,  examination  of i,  12?» ;  ii.  1 187 

Departnu'nts,  military,  explorations  and  surveyH  in 1.488;  vi,  4401 

I  )ei)ot,  Engineer i,  18.  (i54 

Den  Moines  Rapids  Canal  and  Dry  Doek,  operating  and  cjire  of 1,2S7;  III, 2241 

Des  Moines  Rapids,  Mississippi  River,  improvement  of i,  286 ;  in,  2240 

Detroit,  Mich. : 

Construction  of  bridge  across  Rouge  River  near I,  168 

Establishment  of  harbor  lines  at i,4(U>;  iv,.S03i> 

Detroit  River,  Mich.,  improvement  of 1,393;  iv,  30:il 

Dickinson  Bayou,  Tex. : 

Alteration  of  bridge  obstructing i,  473 

Construction  of  bri<lge  across i,  466 

District  of  Columbia: 

Increasing  water  supi>ly  of  Washington,  D.  C i,  478 ;  VI,  43(^ 

Public  buildings  and  grounds,  and  Washington  Monument i,  480;  vi,  4313 

Washington  acpieduct ',  475 ;  VI,  4275 

Division  engineers i,  20 

Divisions,  engineer 1.20 

l)on\  Mary  E.  II.  G,  (schooner),  removal  of  wn-ck  of 1, 166:  li,  1IU4 

Dry  <lock,  operating  and  care  (»f,  I )es  Moines  Rapids i,  287 ;  ill,  224 1 

Duck  Island  Harbor,  Conn.,  ini]>rovcment  of i,  76, 914 

Duck  River,  Tenn.,  examination  of i,307;  III,  24C6 

Duck  Trap  Harbor,  Me.,  examination  of 1,37,727 

Dnluth  I larbor,  Minn.,  improvement  of 1, 337 ;  iV,  2657 

Diiluth,  Minn.,  improvement  of  channels  connecting  Great  Lakes 

between  Chicago,  Buftal<»,  and 1,3X0;  I v,  2962 

Dunkirk  llarhor,  N.  Y. : 

Kxaniination  lor  securing  KJ  feet  depth  at i,  K^M  iv,  3119 

Improvement  of I,  105:  iv.  :>10:» 

Dnrhains  Kstnary.  X.  C.,  np  to  l''«l\var<l.s  Mill,  (•\aminMti<in  of i,  1S3;  Ji.  14.'»1 

Dntch  Island  llaibor,  U.  I.,  reniovjil  «»1'  wreck  in I.  69.  S.M 

Dutch  Kills  Creek,  N.  Y.,  reconstruction  ol"  bridge  across 1.469 

K. 

Kagle  Harbf>r,  Mich.,  inii>roveinent  of I,  liU:  iv,  'Ji'u'J 

Kast  lioston  Channel,  Mas-^.,  examination  (»f i.  5:i.  79!^ 

I'Aisi  Cliesti'r  Creek.  N.  Y.,  impr<»vement  of i.  X6,  96."» 

V.ii-^t  Omalia,  Nelir.,  cnnsti  in't  ion  ni'  bridge  bt;twc<'n  Cinincil  Blntls, 

Iowa.  an<l I,  4<J5 

Kast  h'iver  liridL**'  Ct)ni]»any.  bri<l;;es  of I,  4lJ7 

Kast  Kivi-r,  X.  Y. : 

(.'onstniction  of  bridges  across I.  UVt 

Impi'ovcnient  of i.  f»7.  in:;  I 

Modi  li  cat  ion  of  liailM)r  lines  ai'oninl  IJikcrs  Island i,  ll»l.  10n"» 

Modification  of  harlior  lines  at  liavcnswootl,  Lrnig  Island  I,  161,  !(>*«> 

Kastcrn  llranch  <»!' the  I'otomar.     >Vc  Ana<-ost  ia  K'iver. 

Mdgartown  Harbor,  Mass..  removal  of  w  reck  in I.  UK  s'u 

Kijjrartown,  .Marthas  Vines  aid.  Mass.,  ini)»vovenient  of  inner  harb«»r  at I.  'm.  n<i'» 

I'Misto  h'iver.  S.  ('.,  ini])roveuniit  of I.  180;  ti,  I.*»17 

Kdmouils,  Wash.,  establiHhment  i>f  harbor  lines  at i.  16i>;  iv,  :M72.  IHM 

Klizabeth.  Ta..  construction  <d"  bridge  a<ross  Monongaliela  h'iver  at i.  ITI 

Kli/abeth  li'iver,  N.  .!.,  improvenH'nt  of i.  Ill,  11 1:^ 

Kli/abethtoNvn,  111.,  examination  of  (.)hio  K'iver  at I,  31S;  iii,  2r»l8 

Klk  h'iver,  .Md..  imj)roveinent  of i.  V.\n:  il,  12«)7 

Klk  K'iver.  \V.  Va..  improvement  <»f i.  liLVi;  in.  L'-'jiO 

Kmbarras  K'iver,  III.,  examination  ol" i,:{24;  iii.2.'»7:i 

Kmory  K'iver.  Tenn..  examin.ition  nf ^ 1,308;  iii,2ti:{ 

Km])lacenn'iits  for  gnns  and  morii.is „ I.  1 

Kngineer  depot 1,  I8,«)i>l 
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Engineer  diviHions ^ i,  20 

Engineer  School,  I'nitod  StatcH. 1, 18,  (540 

Engineers,  buttulion  of '. i,  18, 649 

Engineers,  Chief  of,  ottice  of  tlio i,  490 

Engineers,  Corps  of.     See  Cor])s  of  fhigineors. 

Engineers,  division i,  20 

Engineers,  The  Board  of i,  15 

Erie  Harbor,  P^. : 

Improvement  of i,404;iv,30J)6 

.    Improvement  of  Prcsfine  Isle  Peiiiusiilu i,  405 ;  iv,  3101 

Erie,  Lake: 

See  also  Northern  and  Nortliwestern  lakes. 

Seneca  Slioal,  snrvey  of i,  484 

Water  levels i.  486;  vi,  4381 

Escambia  River,  Fla.,  improvement  of i,  221 ;  ii,  1716 

Essex  River,  Mass.,  improvement  of 1, 41, 747 

Estimates: 

Engineer  depot i,  19 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors i,  459 

Fortifications ^  *1>  14 

Mississip))!  River  Comnussiou i,  460 

Missouri  River  Commission i,  400 

New  York  Harbor,  supervision  of i,  459 

Northern  and  northwestern  lakes,  chnrts  nnd  surveys  of ....1,486 

Public  buildings  and  grounds  and  Washington  Monument,  Wash- 
ington, I).  C 1,481 

Rivers  and  harbors i,  19 

Surveys  and  reconnaissances  and  publication  of  maps i,  489 

Washington  nqueduct « 1, 477 

Yellowstone  National  Park,  roads  and  bridijcs  in 1, 488 

Evansville,  Ind.,  examination  of  hnrlior  at I,  318;  ill,  2520 

Everett  Harbor,  Wash.,  examination  of i,  446;  iv,  3464 

^Examinations,  surveys,  and  contingencies  of  river  and  harbors 1,459 

Explorations  and  reconnaissances i,  488 ;  vi,  4401 

F, 

Fairfield  County,  Conn.,  alteration  of  bridge  of,  across  Housatonic 

River 1,474 

Fairha von  Harbor,  Mass.,  removal  of  wreck  in  1,69,851 

Fairlee  Creek,  Md.,  iniproveuieut  of t,  136;  ri.  1210 

Fair])ort  Harbor,  Ohio,  iniproveuieut  of J?  401;  I v,  3081 

Fallia,  Rogue,  La.,  improvement  of i,  239 ;  in,  181^8 

Falls  of  Ohio  River: 

Improvement  of i,  320;  in,  2543 

Improvement  of  Indiana  Chute i,  321 ;  ill,  2549 

Fayett«  County,  Pa.,  construction  of  bridge  across  Youghlogheny 

River  in i,  466 

Feather  River,  Cal.,  im])rovemeut  of i,  428 :  i v,  3271 

Felix  (bark),  removal  of  wreck  of ii,  1183 

FeUo\v8y  Bertha  J.  (schooner),  removal  of  wreck  of i,  W*,  850 

Femandina,  Fla.,  improvement  of  inside  waterway  between  Savan- 
nah, (la.,  and " i,  198;  ii,  1604 


inipn 
Flavel,  Oregon,  cslablisliment  of  harbor  lines  in  Columbia  River  at  ..1,463;  iv,  3.537 

Flint  River,  Oa.,  iniprovement  of 1,213,  ii,  16J)5 

Florida  Central  and  Peuiusular  Railroad  Conii>auy,  bridges  of 1,464.468 

Florida  (steamer),  removal  of  wreck  of 1, 128;  ii,  1182 

Fhujhing  Bay,  X.  S'.,  im]>rovement  of i,  89,  i)80 

Fore  River,  Portland,  Me.,  alteration  of  bridge  obstructing  mouth  of i,  472, 474 

Fc»rketl  Deer  River.  Tcnu.,  imi>rovement  of. 1, 209 ;  in,  2054 

Fort  Norfolk.  Va.,  improvenuait  of  approach  to  Norfolk  Harbor  be- 
tween Lambert  Point  nnd 1,160;  ii,  1328 

Fort  (old)  Rayou,  Miss.,  examinatifui  of  channel  at  mouth  of i,  238;  ii,  1787 

P'ort  Point  Channel.  Boston.  Miiss.,  construction  of  bridge  across. ....- i,470 

Fort  Pond  Bay,  N.  Y.,  examination  of i,  105, 1077 
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Fortifications: 

AllotmentB If  5 

Kstiniatcs I»^»^l 

l>roje<'t8 i»-l 

Sites  for.  acquisition  of* i,  10 

youTcbe  Le  Ft'vre  Kiv«.*r,  Ark.: 

Kxanilnatiou  of i»279;  ill,  2125 

lni].rovcin<rnt  of i,-'74;  ill,  2108 

Fox  Kiver,  Wis. : 

Kxaniination  for  construction  of  protection  wall  on  canal  at 

Kaukanna 1.359;  I v,  2779 

Examination  of  month  of I,  H59;  iv,  2<iS 

Improvement  of i,  3n7 ;  i V,  2758 

()[M*ratin;jj  and  care  of  locks  and  dams  on 1, 358 ;  iv,  27*»0 

Franrln  Edwards  (8ch<Mm«.'r),  removal  of  wreck  of i,  fi9,    K51 

Frankford  Creek,  riiiladelpliia,  construction  of  brid^jje  aerosH i,  4(»6 

Frankfort  Harbor,  Mich.,  inii>rovenu'n t  of 1, 378 ;  iv,  21H15 

Frankfort,  Ky. : 

Alteration  of  city  bri<l ji;e  across  Kentucky  Kiver  at 1, 473 

Keconstruction  of  bridge  across  Kentucky  Kiver  at 1,471 

P>anklin  County,  Ky.,  alteration  of  bridjjo  of,  across  Kentucky 

Kiver  at  Frankfort 1,473 

Franklin,  La.,  removal  of  wreck  near 1,250;  iii,  1839 

Froe])ort,N.  Y.,  examination  for clianncl connecting; Great  S(mtU  Kay 

with 1,118,11345 

Freneli  Broad  Kiver,  Tenn.,  imi»rovemont   of 1,301;  III,2:{H3 

Frencbs  KeacL  Harbor,  Me.,  examinat ion  of '?  37,   728 

O. 

Galvestcm  Kay,  Tex. : 

Improvement  of  sbip  channel  in 1,253;  in,  1872 

Tre8i)ass  on  and  injury  to  public  works vi,  4269 

Galveston  Harbor,  Tex.,  im]jrovement  of  entrance  to 1,252;  ill,  18(51 

Galveston,  Houston  and  Henderson  Kailroad  Comjiany,  bridjire  of 1,473 

Garwoo<l  Fen*y,  Cal.,  eonstruction  of  bridjjje  across  San  Joa(|uin 

Kiver  at l,  4H7 

Gasconade  Kiver,  Mo.,  improvement  of i,  2><3;  III,  2178 

Guftkill.  Ativie  S,  (schooner),  lemoval  of  wreck  of i,  128;  u\  1183 

Gatidahnip  (sUauwr),  removal  <»t"  wreck  of I,  128;  if,  1182 

(iau^in^: 

Columbia  Kiver,  ()re<;(>n  and  Wa.Nh i,  457;  iv,  ;i'»28 

Mississippi  Kivrr  an<l  its  prim-ipal  tributaries i,  2(>9;  ill,  2tr>7 

Missi8sip]>i  Kiver  at  St.  Taul.  Minn 1,  294;  ill.  228l» 

Gaulev  lifiv«'r,  \V.  Va. : 

Construction  of  bridge  across i,  467 

Iiii))roven>cjjt  of i.  .S27:  in,  259S 

f/rc/?/<////(Wf/c  (ship),  removal  of  wrc<'k  of i,  128:  ii,  1 182 

Georges  b'ivcr.  Me..  «*xamination  of i,  3^^,  TM 

(iroviri'inwn  Harljor,  S.  C,.  iniproverMcnt   ol" 1,  ISl ;  ii.  1437 

(ilia  l»iscr,  at  Vuma,  Ariz.,  iinpros  ciiicnr  of 1.424;  iv,  3234 

(Jh'ii  ( 'ove  11  arbor.  \.  V.,   inipiovciiirnt   of 1,  8I>,  97S 

<;icnnCoinity.  ( 'a  1.,  const  met  ion  of  bridge  a<rossSa<'ramen  to  Kiver  by i,  UVt 

Gloncestir  Harbor.  Ma-'^s. : 

Kxaiiiination  <»f.  fr(»m  Five  I'oiiml    Island  to  licid  oT  river I,  52.  7^7 

Kxain illation  «»f  N'iincrit  Cove I,  52,  7n8 

lmpr<»vciiici)t  of I,  42.  751 

Golden  (iate,  Cal.,  «'\ami nation  <»f 1,  4'JO;  iv,  'A'SJi 

(loddycar,  C.  V.,  improN rnicnl  <if  ontcr  bar  at  r.ruiiswi<'k,  (Ja.,  by r,  1JH5;  ii,  l."»Sl 

(foslh'ii  CnM'k,  \.  .1..  improNcrncnt  of .* i.  12K;  ii.  11  sn 

(iovcnuns  Nland,  N.  Y..  sea  walls  at I,  13.  ii'M 

<;owaiins  r>ay,  New  York   Harbor.  N.  Y..  im])rovement  of i.  101.  HC.:{ 

(Jowaniis  Creek  (•haiiuel.  N<'\v    York  Harbor.  N.  Y.,  improvement  of i.  101,  \i)Tul 

Grand  Ha\en  Harbor,  Mich.,  iinprovenient  of 1,372;  iv,2b79 

Grand  Isle.  Vt.,  cxamiualion  of  h;irbor  at  Adams  (Ttddas)  Lamlinj^..  I,  419;  IV,  3215 
Grand  Lake.  La. : 

Con«^trnetinll  of  canal  b«twe»n  Uayou  Tcj-hc  an<l I.  245 

IniynovcmenT  ..f '.    i.  2n>;  ill.  1S28 

(iran<!  Marais.  Midi.,  impiovenieiit  j)f  harbm- of  refuire  at 1.31:5;  iv,2tiS!» 

(irand  Marais,  Minn.,  improvemeni  of  harbor  at I,  :>:u>;  iv,  2l!5l 

Crand  I'ivj-r.  La..  inijHoveinent  of 1,213;  HI,  1818 

CJrand  K'iver,  Ohio.     Sir  Kairport  Harbor. 
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Orani,  General  (canal  boat),  removal  of  wreck  of ii,  11R3 

Grays  Harbor,  Wash.,  improveifient  of i,  442 ;  i v,  344W 

Graynon,  Cal..  constmction  of  bridge  across  San  Joaqniu  River  at i,  466 

Great  Chazy  Kiver,  N.  Y.,  improvement  of i,  416 ;  iv,  3194 

Great  Choptank  River,  Md.,  examinatioa  of  Black  Walnut  Harbor 

at  month  of i,  143;  ii,  1239 

Great  EgK  Harbor  Inlet,  N.  J.,  removal  of  wreck  at i,  128;  ii,  1182 

Great  Falls,  Potomac  River,  erection  of  fishways  at i,  479 ;  vi,  4310 

Great  Kanawha  River,  W.  Va. : 

Improvement  of i>324;  iii,  2577 

Operating  and  care  of  locks  and  dams  on i,  326;  in,  2594 

Great  Lakes : 

See  also  Northern  and  Nortli  western  Lakes. 

breakwater  constmction  in ^>  419 ;  iv,  3202 

Improvement  of  channels  connecting i,  389;  iv,  2962 

Investigation  of  raft-towing  on i,  394 

Great  Pedee  River,  S.  C,  improvement  of r,  185 ;  ii,  1474 

Great  Sodns  Bay,  N.  Y.,  improvement  of  harbor  at i?  "^1 1 J  *  v,  3140 

Great  Sonth  Bav,  N.  Y.,  examination  for  cJiannel  conneetiiig  Freeport 

with.../. 1,118,1136 

Green  Bay  Harbor,  Wis.,  improvement  of i,  347 ;  iv,  2711 

Green  Bay,  Wis.,  from  light-honse  to  first  bridge  on  Fox  River,  exam- 
ination of I,  359;  IV,  2778 

Green  Jacket  Shoal,  Providence  River,  R.  I.,  removnl  of J^>  62,  832 

Green  River,  Ky. : 

Improvement  of,  above  month  of  Big  Barren  River I,  329 ;  in,  2608 

Operating  and  care  of  looks  and  dams  on i,  330 ;  in,  2609 

Reconstruction  of  Lock  No.  2,  at  Rumsey i,  329 ;  in,  2606 

Trespass  on  public  land  at  Lock  No.  3 vi,  4270 

Greenport  Harbor,  N.  Y.,  improvement  of i,  87,969 

Greenwich  Bay,  R.  I.,  improvement  of i,  63, 834 

Greenwich  HaVbor,  Greenwich  Bay,  R.  I.,  examination  of i,  71. 871 

Grossepoint  Channel,  Mich.,  improvement  of i,  393 ;  i  v,  3034 

Gun  emplacements i,  4 

Gnyandotte  River,  W.  Va.,  improvement  of i,  334 ;  in,  2639 

H. 

Hackensack  River,  N.  J.,  construction  o  i  bridge  across   i,  466 

Hamburg  Bay,  111.,  on  Mississippi  River,  examination  of i,  587;  in,  2248 

Hammond  Bay,  Mich.,  examination  ot i,  388 ;  iv,  2948 

Hampton  Roads,  Va.,  defense  of i>  5, 9 

Handkerchief  Shoal,  Mass.,  removal  of  wrecks  at i,  (>!>,  70, 854, 859 

Handsboro,  Miss.,  examination  of  Biloxi  Bay  up  to i,  2:*^;  n,  1784 

Harbor  and  river  ini])rovement8 i,  19 

Harbor  lines,  establisliment  of i,  20, 461 

AllouezBav,Wis i,  162;  iv,  26,95 

Black  River  at  Port  Huron,  Mich 1,402;  iv,  2958 

Bridgeport  Harbor,  Conn 1.461,998 

Columbia  River  at  Flavel,  Oregon i,46:<;  iv,  3537 

Detroit,  Mich i,l(>2;  iv,  3039 

Milwaukee  River,  Milwaukee,  Wis 1,462;  iv,  2788 

New  York  Harbor  and  a<ljacent  waters i,  461, 1085 

Oconlo  Harbor,  Wis i,462,    iv,  2784 

Oswego,  N.  Y I,  162;  iv,  3178 

Saint  Marys  River  at  Sault  ftto.  Marie.  Mich   i,  462 ;  iv,  3037 

Savannah  River,  near  quarantine  station  at  Savannah,  Uti i,  462;  n,  1610 

Shaws  Cove,  New  London  Harbor,  Conn i,  461, 997 

Washington,  ports  in  State  of i,462;  iv,  3472 

Harbors  and  rivers,  examinations,  surveys,  and  contin*(eucies  <»f i,  459 

Hardys  Point,  Me.,  examination  of  channel  near,  ]>elow  Penilnokc 1,37,722 

Harlem  River  and  Portchestor  Railroad  Company,  bridge  of i,  469 

Harlem  River,  N.  Y. : 

Improvement  of i,  95,   1025 

Reconstruction  of  bridge  across,  at  Broadway  crossing.  Now  York i,  467 

Reconsti'uction  of  bridge  at  Third  avenue,  New  York,  across 1, 469 

Harlowe  River,  N.  C,  improvement  of i,  174;  n.  1393 

Harraseeket  River.  Me.,  improvement  of i,  30,  699 

Havre  de  Urace,  Md.,  improvement  of  Sus([uehanna  Kiver  near i,  134;  n,  1203 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of i,391 ;  iv,  3024 
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Hell  Gate.  N.  Y.,  improvement  of r 1,97,  1034 

Hempstead I5av,  N.  Y.,  examination  for  cliannel<;onn'fectiiig  Freeport 

with  Great  South  Hay i,  US,  1130 

Henri/,  Francis  J.  (canal  boat),  removal  of  wreck  of ii,  1183 

Herr  Island  Dam,  Allegheny  River,  Pa.,  conetriiction  of i,  316;  ill,  2501 

Hinjrham  Harbor,  Mass.,  improvement  of i,  48,  774. 

Hiwa8Heo  River,  Tenn. : 

f:xamination  of i,  307;iii,  2412 

Improvement  of i,  301 ;  ill,  2381 

Holland  Harbor,  Mich.,  improvement  of i,  371;  iv,  2877 

Holmes  River,  Fla.,  improvement  of I,  217;  ii,  1705 

Holnton  River  near  Knoxville  (Boyds  Ferry),  Tenn.,  construction  of 

bridge  acrosH i,  470 

Homestead  and  Pittsburgh  Bridge  Company,  bridge  of 1,  465 

Honiestea<l,  Pa.,  construction  of  liridge  across  Moiiongahela  River  at I,  465 

Homochitto  River,  Miss.,  examination  of I,  251 ;  iii,  1839 

Hoquiam,  Wash.,  establishment  of  harbor  lines  at i,  4^ ;  iv,  3472 

Housa tonic  River,  (*oun. : 

Bridge  obstructing  navigation  between  Stratford  and  Milford, 

alteration  of I,  474 

Improvement  of i,  79,  932 

Houston,  Tex. : 

Alteration  of  bridge  obstructing  Buffalo  Bayou  near ' 1,473 

Construction  of  bridgts  across  White  Oak  Bayou  at * 1, 4(i6 

Hudson  River,  N.  Y.,  imi»rovement  of i»92,    1(K)6 

JiHger,  If.  F.  (tug),  re.m<» val  of  wreck  of 1 1,  1530 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of i>'129;  iv,:<278 

Huntington  Harbor,  N.  Y.,  improvenuuit  of 1,88,975 

IIuntri'itH  ( schooner),  removal  of  wreck  of i,  37, 722 

Huron  Harbor,  Ohio,  improvement  of 1, 398;  i V,  3067 

Huron,  Lake: 

i^ve  also  Northern  and  Northwestern  Lakes. 

Improvement  of  harbor  of  refuge  at  Sand  Beach,  Mich 1,384;  iv,  2931 

Wati^r  levels I v,  2995 ;  vi,  i;Wl 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge  at 1,53,804 

Hydraulic  mining  in  California 1, 460 

I. 

Illinois  and  Mississippi  Canal,  HI.,  construction  of * 1, 3(>i;  IV,  2832 

Illinois  River,  III. : 

Construrtion  of  bri<lgo  at  Columbiana  across 1,465 

Improvement  of \/MV2;  iv,  'JK22 

Operating  an«l  care  of  La  (irangi*  Lock  nn<l  Dam I,  IJG4;  IV,  2KW 

llwaco,  Wash.,  eKtablishmcnt  of  harbor  lines  at 1,'H>3;  iv,   :JI72,3481 

Indian  River,  I'^la.,  Ijetwccn  (Joat  Creek  ajul  .Inpiter  Inlet,  improve- 
ment of T,  2o:^ ;  ri,  ir»r>*» 

hnliaua  Clint<\  Falls  of  Ohio  River.  iin]>rovcincnt  ol" i,  1^21;  ill,  2r>49 

Indis  iiluals,  o<-cnpancy  or  injnry  of  public  strnclures  ]>y I,  20,  475;  vi,  A'Jku 

Injuiy  t/>  s^trnctnrc.^  built  by  I'nitcd  States ' 1,20,475;  vi,  42G7 

lnl:in<l  watcrwavs.     >Vc  Watc^^v:^vs. 

«  * 

Insi«Ui  rontcs,  waterways,  etc.     >Vc  Watciwavs. 

interstate  BritljL^e  an<l  Street  Railway  Company,  bvidgt' of I,  H!."» 

!])swich  Iviver.  Mass.,  im|>rovL'mciit  of I,  10,  7h> 

hahtl  Alhirto  (schooner),  removal  of  wreck  of I,  \M,  722 

J. 

.Jackson,  Miss.,  examination   for  diversion  of  Peail  River  through 

Tan  Yard  r.ianrli.  near I,  2.^S;  II,  1792 

•lacksnii villi!,  St.   Augustine  and   Indian   h'ivn-  Railway  Company, 

bridg«'s  of I,  171 

.Ia<ksonvill«',  i'anipa  and  K«'v  West  Railway  Company,  bridges  of i,  4tJM.  470 

,Iamaica   i»ay,  N.  V.,  im|»rovement  of l,  101$,  UH>;) 

.lauies  h'iver,  S.  l)ak.,  examination  of I,  297;  III,  2o2l 

James  River,  Va.,  improvement  of i,  14.');  n,  li.',">l 

Jeannerette,  La.,  lemoval  of  wreck  m-ar i,  2r>0;  Hi.  \K\\^ 

.lellerrton,  Tex.,  snrv<'y  of  lakes  bctwiMii  Slir<'\  cport.  La.,  and i,  271:  ill,  2(Mk> 

.lekyl  (reek,  (fa.,  iniprov«'ment  of I,  VJ7;  il,  IfitH) 

.lidmsonville,  I'enn.,  alteration  of  bri<lg<'  acn)ss 'i'ennessee  River  at 1.472 

.I<»rdan  River,  Miss.,  examination  of  bar  at   month  of 1,  238 ;  il,  17Si» 

Judith,  Point,  Hrcakwater,  R.  L,  examination  of  inner  harbor  at 1,71,877 
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Judith,  Point,  Pond,  R.  I.,  improvenient  of  entrnnco  to i;6<>,  8-11 

Jnilith,  Point,  R.  I.,  construction  of  luirbor  of  rot'ugc  at i,  <)5, 83i) 

Jupit<or  River,  Fla.,  construction  of  bridjfo  across i,  471 

K. 

Kansas  River,  Kans.,  examination  of i,  2t)4 ;  iir,  2293 

Kask ask ia  River,  111.,  improvement  of i,  284;  iii,  2185 

Kaukaiina,  Wis.,  examination  for  conHtniction  of  protection  wiUl 

on  canal  at i,:^'>yj  iv,  2779 

Kennebec  River,  Me.,  improvement  of i,  2«,  <)93 

Kennebunk  River,  Me.,  improvement  of i, .%,  712 

Kenosba  Harbor,  Wis.,  improvement  of i,  355 ;  i v,  2751 

Kentucky  River,  Ky. : 

Bridge  at  Frankfort  across,  reconstruction  of 1, 471 

IJridgeofFrank  fort  City  and  Franklin  County  across,  alteration  of i,  473 

Improvement  of '. i,  3/11 ;  iii,  2618 

Operating  and  care  of  locks  and  dams  on i,  :S32 ;  iii,  2622 

Kewaunee  Harbor,  "Wis.,  improvtMuent  of i,  X)()',  iv,  2724 

Kewaunee  River,  Wis.,  construct i«»n  of  bridge  at  Kewaunee,  across i,  466 

Kewaunee,  Wis.,  construction  of  bridge  across  Kewaunee  River  by 

city  of / 1,466 

Keweenaw  Bay,  waterway  from  I^ake  Superior  to,  via  Tortage  Lake 
and  River,  Mich. : 

Improvement  of i,  341 ;  i  v,  2(>80 

0]>eratiug  and  care  of i,  342;  n*,  2680 

Keweenaw  Point,  Micii.,  waterway  across: 

Improvement  of ! i,  341 ;  iv,  2680 

Operating  and  care  of i,  342 ;  iv,  2680 

Key  West  Harbor,  Fla.,  improvement  of  northwest  entrauce  of i,  204;  ii,  1657 


Klaskuine  River,  Oregon,  improvement  of i,  456 ;  i v,  3527 

Kdox  County,  Tenn.,  construction  of  bridge  across  llolston  River  by i,  470 

Knoxville  Southern  Railroad  Company,  bridge  of .' i,  463 

Kuoxvillc,  Teiifi. : 

Construction  of  bridge  across  Holstrm  liivcr  near I,  470 

(Construction  of  bridge  across  Ti-nuessee  River  at I,  463 

Kootenai  River,  Idaho,  between  Fry  and  international  bouudary 

line,  examination  of .' .' . .  i,  446 ;  I  v,  3456 

Ii. 

Labadieville  Bridge  Company,  bridge  of i,  470 

Labadieville,  La.,  construction  of  bridge  across  Bayou  Lafourche,  at i,  470 

La  Conner,  Wash.,  establishment  of  harbor  lines  at*. i.  463 ;  i v,  3 172 

I^afayette,  Oregon,  examination  for  lock  and  daiu  on  Yamhill  K*iv<jr  at.i,  457;  iv,  J^531 
Lafonrche,  Bayou,  Ln. : 

Bridge  at  Labadieville.  l^a.,  across,  construction  of i,  470 

Bridge  at  Napoleonville,  across,  construction  of i,  470 

Improvement  of i,242;  in,  1814 

La  Grange  Bayou,  Fla.,  iujprovement  of i,  217;  ii,  1705 

La  Orange  Lock  and  Dam,  Illinois  River,  111.,  oi)erating  and  care  of.  .i,  3(>-l ;  iv,  28:^0 

Lake  Shore  and  Michigan  Southern  Railway  Company,  bridge  of 1,466 

Lakes,  Great.  i4>Ve  Great  Liikva  and  Northern  and  Northwestern  Ljikes. 
Lakes,  Northern  and  Northwestern.     i<ec  Northern  and  Northwestern 

Lakes  and  Great  Lakes. 
Lambert  Point,  Va.,  iniproveuient  of  approach  to  Norfolk  Harbor 

between  Fort  NorlVdk  and i,  160;  ii,  1328 

Larchmont  Iljirbor,  N.  Y.,  iui])rovenient  of ....i,  85;  963 

LaTiappe  River.  M<1.,  imiirovement  of i,  i;W;  ii,  1215 

Laws  of  Fifty-second  Congress,  second  session,  atVeeting  Corps  of 

Engineers i,  519 

Lea,  Charles  (tng),  removal  of  wreck  of i,  143 ;  ii,  1 228 

Loaf  River,  Miss.,  improvement  of i.  23-1 ;  ii,  1771 

Legislation  proposed  eouceniing  use  of  canals 1 . . . . i,  20 

Levisa  Fork  of  B/g  Sandy  River,  Ky.,  improvement  of i,  333 ;  in,  2635 

IjCwes,  Del. : 

Construction  of  pier  near i,  124  ;  ii,  1170 

Improvement  of  waterway  between  Chincoteague  Bay,  Va.,  and 
Delaware  Bay,  at  or  near ' i,  133;  ii,1203 
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Leivis,  Marcia  S.  (schooner) ,  K'lnoviil  of  wreck  of 1, 128 ;  il,  1182 

Lewis  Kivcr,  Wash.,  examination  of 1, 458 ;  I v,  3533 

Licking  Kiver,  Ky. : 

Exaniinntion  for  providing slack-watcT  navigation  on... 1,335;  iii,2644 

Improvement  of,  between  Farmers  and  West  Liberty ^i,  332 ;  iii,  2630 

Lincoln ville  Harbor,  Me.,  examination  of h^*  "^'-^ 

Lit<'bfiel(l,  CarrolHoii  and  Western  Railroad  Company,  bridge  of i,465 

Little  Harbor,  N.  H. ,  improvement  of  harbor  of  refuge  at i,  36,  719 

Little  Kanawha  River,  W.  Va. : 

Improvement  of i,334;  ill.  2641 

Operating  and  care  of  lock  and  dam  on 1, 335 ;  iii,  26+2 

Little  Miami liiver,  Ohio,  examination  of,  for  ice  harbor i,  318;  iii,  2525 

Little  Pedeo  River,  S.  C,  improvement  of i,  185 ;  n,  1471 

Little  IMgeon  River,  Tenn.,  improvement  of 1, 302 ;  ill,  2:W3 

Little  Rod  River,  Ark.,  improvement  of i»276;  iii,  2115 

'Little  River,  Ark.,  examination  of i»^71;  iii,2(«7 

Little  River,  Mo.,  improvement  of 1,279;  ill,  2121 

Little  Sod ns  Bay,  N.  Y.,  improvement  of  harbor  at I»412;  iv,  3146 

Little  Waliash  River,  111.,  examination  of i,  324 ;  ill,  2.'»fii) 

Little  Wicomico  River,  Va.,  examination  of  mouth  of i,  158;  ii,  1315 

Livingston  Point,  Ky. : 

Kxaminati(m  of  Ohio  River  between  Tennessee  Island  and 1,307;  iir,2404 

Improvement  of i,  300;  in,  2377 

Locks  an<l  dams.     Sec  Can<als. 

Lockwoods  Folly  River,  N.  (.'.,  im])rovement  of l,  180;  ii,  1432 

]jong  Island   City,  N.  Y.,   reconstruction   of  bridge  aeross   Dutch 

Kills  Creek  at 1.469 

Lou^  Island  Railroad  Company,  bridge  of i,  469 

Louisville  and  Nashville  Railroad  Coujpany,  bridge  of i,471 

LouiHville  and  Portland  Canal,  Ky.,  operating  and  rare  of i,322;  lii.  2554 

Louisville,  Ky.,  imi>rovement  of  Falls  of  Ohio  River  ;it 1,320;  ill,  !^43 

Louisville,  St.  Louis  and  Texas  Railway  (.'ompany,  bridge  of 1,469 

liOwell,  Wash.,  examination  of  Snohomish  River  below 1)446;  iv,34G2 

I-iOwer  Ma<*hodoc  Creek,  Va.,  improvement  of Ij  l''>-^>  11,1280 

Lubee  Channel,  Me.,  improvement  of 1,22,  671 

Ludington  Harbor,  Mich.,  improvement  of 1,375;  iv,  2SSK> 

Ludlow,  Ky.,  examination  of  Ohio  River  near I,318;  in,  2523 

Lulu  (si'hooner),  removal  of  wreck  of 1, 166;  il,  1344 

Ijumber  River,  N.  C.  and  S.  C. : 

Coustrurtion  of  bridge  across I,  467 

Im]>rovenient  of 1,184;  U,  146K 

Lumberman  (schooner),  removal  of  wreck  of 1,  liW ;  1  v,  2777 

Lynch  River,  S.  C..  examination  of I,  IIH);  ii,  15H2 

Lynn  and  Host  on  Railroad  (.'ompany.  bridge  of I.  46tl 

Lynn  Harbor,  Mass.,  improvement   of i;41,  1'^ 

M. 

MrChlJau  (barge),  removal  of  wreek  of i.  12S:  ii,  \\K\ 

M('<;iits  Crt^ek,  I'la..  recnnsf  rurtinn  of  briilLji'  aeross I,  170 

Maehodoe  iL(»\ver)  Cre<'k,  Va.,  improvement  of 1, 152;  ii.  12W* 

Mackeys  Creek.  N.  ('.,  impro\ enieiit  of I,  1(>!>;  ii,  1357 

Maeon.  Uayon.  La.,  improvement   of I,  203:  III,  2018 

Maiden  K'i\  «'r,  Mass..  iiuprovernent  of I,  45,    762 

Manas(|iin!i  K'iver,  N.  .1..  imi)rovenient  of I,  118,    \\\M 

.M;inat<'e   River.  Fla..  im])i'oveiiieni  of 1,207;  II,  lOtW 

Manelijie.  Hay  on,  La.,  inipro\enient  of I,  241;  ill,  1812 

Man<-lu'ster  and  Augusta  Railioail  ('oinpan\ ,  briil^i*'  of I,  470 

Manchester  Ilarboi*,  Mass.,  iinprov«MM<'nt  of i,  43,    754 

Manistee  II;irbor,  Mich..  im])rov(>meiit  of i,  370;  iv,  2S*I7 

ManiNtitjUe  llarht>r,  Mich.,  ini]»rov«'iiiiiii  of i,  |>U  ;  iv,  27<H) 

Manitowoc  llarboi*  \N  is.,  ini})rovenjont  oi" I,  ;C>2;  IV,  273<) 

Manokin  River.  Mtl.,  improvement  of I,  141;  fl,  122ii 

^laps.  military  antl  other I,  t.S8 

Marcus  Hook.  I 'a.,  improvement  of  ice  harbor  at I,  123;  II,  11*J8 

Marietta  and  North  (ieoigia  Ritilway  ( 'ompany.  bridg*'  of I,  HJ3 

Marine  City,  Mich.,  examination  of  l^'lle  River  at 1,  38S;  iv.  2ir>6 

Miiniuette  Harbor,  Mich..  imi)rovenjent  of i,  :il2;  iv,  L'lJsii 

Marthas  \  ineyard,  Ma<s.,  im]>roveineni  of  inner  harbor  at  iOdgarlown i,  55,    80Ii 

Marysville.   Wa.sh.,  cstablislnneut  of  harbor  lines  at i,  463;  iv,  3175 
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Mattapoui  River,  V».,  iniproveniciitof i,  156;  ii,  1306 

Mattawau  Creek,  N.  J.,  iniproveinciit  of i,  115, 1125 

A/attheicSf  John  (steamer),  rcmoviil  of  wreck  of i,279;  iii,  2121 

Maiimee  River  and  Bay,  Oliio,  imi)roveuient  of i,  3iJ5 ;  iv,  3050 

MeinphiH  Harbor,  Tenn.,  examiDation  of i,28();  in,  2133 

Menominee  Harbor,  Mich,  and  Wis.,  improvement  of 1,315;  iv,2703 

Menominee  River,  Mich,  and  Wiw.,  improvement  of i,  316 ;  i v,  2706 

Merced  River,  Cal.,  examination  of i,  431 ;  i v,  3297 

Mennentau  River,  La.,  and  trilmtarics,  improvement  of i,  240;  ill,  1828 

Merrimac  River,  Mass.,  improvtMnent  of i,  39,  742 

Mexico  Hay,  Lake  Ontario,  N.  Y.,  examination  forharbor  of  r<'rii«»e  at.i,  414;  iv,  3169 

Miamns  River,  Conn.,  improvement  of i,  HI,  958 

Michigan  City  Harbor,  lud.,  improvement  of i,  366 ;  iv,  2858 

Michigan,  Lake: 

iSee  also  Northern  and  Northwestern  Lakes. 

Dredging  harbors  on  east  coast i  v,  2913 

Examination  of  Wol f  River  1  larbor,  Ind i,  .'J66 ;  i v,  2>C>0 

Removal  of  wreck  oft"  Wind  Point,  Wis i,  358 ;  i  v,  2777 

Resnrvey  of  lake  front  at  Chicago,  1 11 i,  4^ ;  vi,  4372 

Water  levels i,486;  vi,4383 

Michigan,  Lake,  and  Stnrgeon  Bay  Canal,  Wis. : 

Construction  of  liarl>or  of  refuge  at  eastern  entrance  of i,  349 ;  ly,  2719 

Improvement  of i,  348;  iv,  2714 

0])erating  and  care  of i,  349;  iv,  2718 

Milford,  Conn.,  alteration  of  bridge  obstructing  Housatonic  River  at i,  474 

Milford  Harbor,  Conn.,  improvement  of i,  78, 92J) 

Milford  Haven,  Va.,  examination  of  bar  at  mouth  of i,  158;  ii,  1319 

Military  and  other  maps i,  488 

Military  departments,  surveys  and  explorations  in ^j'^^'f  vi,  4401 

Mill  Creek,  Cincinnati,  Ohio,  examination  for  ice  harbor  at  moutli  of i,  320 

Milwaukee  Bay,  Wis.,  improvement  of  harbor  of  refuge  at i,353;  i  v.  2741 

Milwaukee  Harbor,  Wis.,  improvement  of i,  Ji54 ;  i v,  2744 

Milwaukee  River,  Wis. : 

Construction  of  bridge  across,  at  Milwaukee i,  469 

Establishment  of  harbor  lines  at  Milwaukee i,  462 ;  iv,  2788 

Milwaukee,  Wis. : 

City  bridge  across  Kinnickiiinic  River,  construction  of i,  470 

City  bridge  across  North  Menonionee  Caual,  con8trncti<m  of i,  470 

Construction  of  bridge  across  Milwaukee  River  by  city  of i,  469 

Establishment  of  harbor  lines  in  Milwaukee  River i,  462 ;  i v,  2788 

Mingo  Creek,  S.  C,  improvement  of i,  18() ;  ii,  1480 

Mining  casemates i,  10 

Mining,  hydraulic,  in  California i,  460 

Minnesota  Point,  at  Superior,  "Wis.,  improvement  of i,  3.39 ;  i  v,  2673 

Minnesota  River,  Minn.,  impr<>v(>ni(Mit  of i,  2i)2 ;  lu,  2278 

Mispillion  River,  Del.: 

Examination  for  waterway  to  connect  Broadkiln  River  with i,  143;  ii,  1231 

Improvement  of i,  132 ;  ii,  1201 

Removal  of  wreck  in i,  143 ;  ii,  1228 

Mississippi  and  Illinois  Canal.  111.,  construction  of i,3()4;  iv,2832 

Mississippi  River : 

Bridge  above  New  Orleans,  construction  of i,  465 

Examination  for  additional  harbors  of  refuge  on  Lake  Pepin i,  288;  iii,  2257 

Examination  of,  at  Bellevue,  Iowa i,  28S ;  in,  2254 

Examination  of  Hamburg  Bay,  111 i,  287;  ni,  2248 

Examination  of  harbor  at  MeMi])his.  Tenn i,  2s0 ;  ni,  2133 

Examination  of  Iowa  side,  of,  from  Iowa  Kiver  to  Burlington 1,287;  ni, 22.51 

Examination  of  Moline  Harbor.  Ill ...i,2><S:  ni, 2253 

Gaining,  and  it«  ]>rinci|)al  tributaries i,269;  ni,2057 

Gauging,  at  or  near  Sr.  Paul,  Minn  ..i,29l ;  ni,2289 

Improvement  of,  above  Kalis  of  St.  Anthony,  Minn ". .  i,  288 ;  ni,  2261 

Improvement  of,  at  St.  Louis,  Mo i.  282;  ni,2177 

Improvement  of,  below  mouth  of  Ohio  River i,  4,59;  v,  3545 

Improvement  of,  between  Missouri  River  and  M  iuneapolis i,  285 ;  iiij  2200 

Improvement  of,  between  Ohio  and  Missouri  rivers i,  281 ;  in,  2140 

Improvement  of  Des  Moines  Rapids i,  286 ;  in,  2241 

Operating  and  care  of  Des  Moines  liapids  Canal  and  Dry  Ihnk. . .  i,  287 ;  ni,  2247 

Plaqnemine,  Bayou,  La.,  bank  prot<'ction  at  month  of.'. 1.252;  in,  1857 

Reservoirs  at  head  waters  of i.  289;  in,  2264 

Reservoirs  at  sources  of,  surveys  for m,  2288 

Spa^  boQ'U  and  dredge  boats  on  upper  river,  operation  of i,  285 ;  m,  2189 
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Mississippi  River — Contiunod. 

Snags  and  wrecks,  ronto val  of i,  280 ;  iii,  2139 

South  PasS;  inspection  of  improvtMuont  of i,  2(),  238;  ui,  1795 

Survey  of 1,459;  v,  3545 

Mississippi  River  CommisHion i,  4o9 ;  v,  8515 

Mississippi  Sound,  Miss.,  examination  of i,  237 ;  ii,  17>Cf 

Missouri,  Department  of  the,  report  of  enjijinoer  officer I,  488 ;  vi,  4401 

Missouri,  Kansas  and  Texas  Railway  (.'ompany  of  Texas,  bridjc<»  of i,  46G 

Missouri  River: 

Urifl^e  at  St.  (-harles,  Mo.,  construction  of 1, 4tK) 

Brid;;e  between  Council  Hlulfs,  Iowa,  and  Kast  Omaha,  Xebr., 

construction  of 1, 465 

Examiiiutiou  of,  from  Three  Forks  to  Canyon  Ferry,  Mont.,  to 

determine  avaihibility  of  water  power. .  .* 1, 2J17 ;  ill.  23'JO 

Improvement  of,  between  Groat  Falls,  Mont., and  SiouxCity,  Iowa.  .1, 295;  iii,  ::2{l7 

Improvement  of,  surveys,  etc.,  below  Sioux  City,  Iowa i,  4ii<);  vi.  3921 

Removal  of  sna^s,  etc.,  above  Sioux  City,  Iowa i,  29G ;  iii,  2:^19 

M iss<Miri  River  C<mnnis8ion i,  460 ;  vi,  3921 

Mobileand  Dauphin  Island  Railroad  and  Harbor  Company,  trestle  and 

bridges  of 1, 465 

Aloblle  County,  Ala.,  alteration  of  bridge  of,  across  Threemile  Creek i,  473 

Mobile  Harbor,  Ala.,  improvement  of 1,228;  ii,  1744 

Mobile  River.  Ala.,  removal  of  wreck  in ^7  237;  ii,  1782 

Mokelumne  River,  Cal.: 

Constructi<m  of  bridge  at  New  Hope  Landing  across  Scuith  Fork 

of I,4C9 

Improvement  of i.  427 ;  I v,  32t5!> 

Mfdine  Harbor,  111.,  exaininaticm  of i,  288;  iii.225:i 

Monomoy,  Mass. ,  removal  of  w recks  near 1, 69,  70, 819, 850, 854,  8.V>.  859 

Monongahrla  River,  W.  Va.  and  l*a. : 

nri<lge  across,  at  Fli/abeth,  I*a..  <'on8truction  of 1, 4i>4 

IJridge  between  Fittsburg  and  Homestead,  Pa.,  construction  of I.4H5 

Improvement  of '. 1,313;  in,  248^< 

Lock  and  Dam  No.  6,  purchase  of 1.314;  in.  2l!Mi 

Lock  and  Dam  No.  7,  purchase  of i,  314 ;  in,  21!»5 

Operating  and  <^are  of  locks  and  dams  Nos.  8  and  9 i,  314  ;  in,  24f»2 

Monroe,  Fort,  Va.,  water  snpply  and  sewerage  system  at i,  13,  (iii') 

Monroe  Harbor,  Mich.,  improvement  of i,  395;  iv,  3017 

Moosabec  Bar,  Me.,  im]>rovement  of 1, 22,  t»73 

Morattico  (-reek,  Va.,  examination  of  month  of 1,1,58;  n,  1317 

Mortar  (unjdaccments 1,4 

Mount  Desert,  Me.,  ronstniction  of  br»«ak  water  between  Forcnpine 

Island  and i,  23.  iuW 

Monnt  Pleasant  and  Scavicw  City  Railroatl  Company,  bridge  of i.  liiu 

Muriierkill  Iviver.  l)el.,  iinjirovement  of i.  \\\2\  u.  IJJH") 

Mu«le  Slioals  C;mal.  Tennessee  River,  operating  and  <are  of 1,310;  iii,lM31 

Muskegon  Harbor,  Mieli.: 

rniprf)venient  of I,  37;>;  iv.  2ss.'> 

Injury  to  piers vi.  Ji'TO,  I'JTl 

Mn8ke;(<»n  Lake,  Mieh..  const  iiKt  ion  of  bridge  neross I,  U\n 

Mnske.Lion,  Mi<'lj.,  eonstruetion  of  bri<lg4»  aeross  MuNke^du  River  by 

<ity  of [ I.  los 

Mnskeijon   River,   Mich.,  eonstruction   of  bridge  across,   by  city  of 

Sluwkcgon \ I.  \i\H 

Mnskinj^uiu  River,  Ohio: 

Const inetion  kA'  ice  liarbnr  at  nioutli  of i.  3n>:  in,  l'."i(>2 

Improvement  of I.  .'»17:   iir.'jrYivt 

npfiating  aiul  care  of  loeks  ami  «lains  on I.  317:  ill,  -!."»0t; 

Mysti<*  liiver,  C(»nn.,  irnprMViinent  of 1.  72.  X9S 

Mysiie  River,  Mass.: 

Constru<tion  of  bridge  a<r<»ss,  at  lioston 1.  .|(;n 

Inipn»veinent  of i,45,  7ti2 

Xansemond  River,  Va..  im])rovenn'nt  of i.  Ifil ;  n,  1329 

Nantieoke  River,  Del.,  (examination  of 1,113;  11.  123l> 

Nantu<kct  Harbor,  Mass.,  n-nioval  of  wreck  in i.  7(».  H.')(> 

Nanineket,  Mass.,  inijiroveirient  of  liarbor  of  refuge  at 1.54,  80<> 

Nantueket  Sonrnl.  Mass..  removal  of  wn<ks  nejir  Monomov  and  in 

l»ollock  b'i]»  Channel I,  <!!»,  70,  }<  19,  kV),  852, 8.53. 85 1, 855,  857, 859 
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Nap»  River,  Cal.,  improvement  of i,  421 ;  iv,  3223 

Napolconville  Bridge  Stock  Company,  bridge  of i,  470 

Napoleouville,  La.,  construction  of  bridge  across  Bayou  Lafourche  at i,  470 

Narragansett  Bay,  K.  I. : 

Examination  of  Wickford  Harbor i,  71, 873 

Defense  of i,  4, 6 

Improvement  of *- 1, 61, 830 

Removal  of  wreck  in  Dutch  Island  Harbor i,  69, 851 

Narragiiagus  River,  Me.,  improvement  of i,  23, 674 

Narrows  of  Lake  Champlain,  imj)rovemeut  of ; i,  418 ;  I v,  3201 

Nasel  River,  Wash.,  improvement  of i,  411 ;  iv,  3399 

Nashawona  Island,  Mass.,  improvement  of  Canapit«it  Channel 1, 59, 820 

Nashville,  (.hattanooga  and  St.  Louis  Railway  Company,  bridge  of i,  472 

Nfitalbany  River,  La.,  improvement  of i?240;  in,  1810 

Natchitoches  Cane  River  Bridge  Comj[)any,  bridge  of i,  4(55 

Natchitoches,  La.,  Cimstruction  of  bridge  across  Cane  River  at i,  465 

Naushon  Island,  Miiss.,  examination  for  breakwater  at'Iarpaiilin  Cove i,  71, 864 

Navarro  River,  Cal .,  examination  of  mouth  of i,  432 ;  iv,  3304 

Navit:able  waters: 

Bridges  obstructing,  action  upon i,  20, 473 

Construction  of  bridges  across i,  20, 463 

Navigation,  action  upon  bridges  obstructing i,  20, 473 

Neches  River,  Tex. : 

Examination  of i,  251 ;  iii,  1853 

Improvement  of 1,250;  iii,  1837 

Nehalem  Bay,  Oregon,  improvement  of  entrance  to i,  437 ;  iv,  3371 

Nemadji  River,  Wis.,  examination  of i,  314 ;  i v,  2692 

Nepouset  River,  Mass.,  examination  of '. 1, 53, 800 

■  Neshawana  Island,  Mass.,  improvement  of  Canapitsit  Channel i,  59, 820 

Nestugga  River,  Oregon,  as  far  as  Woods,  examuiation  of i,  445 ;  iv,  3446 

Neuse  River,  N.  C,  improvement  of i,  173;  ii,  1390 

New  Bedford  Harbor,  Mass. : 

Examination  of i,  71, 866 

Improvement  of i,  57, 815 

New  Castle,  Del.,  improvement  of  ice  harbor  at i,  130;  ii,  1196 

New  Haven,  C<mn .,  construction  of  breakwaters  at i,  77, 924 

New  Haven  County,  Conn.,  alteration  of  bridge  of,  obstructing  Hous- 

atonic  River i,  474 

New  Haven  Harbor,  Conn.,  improvement  of J?  77, 919 

New  Ho]>e  Landing,  Cal.,  construction  of  bfidge  across  south  fork 

of  Mokelumne  River  at i,  469 

New  Kensington,  Pa.,  construction  of  bridge  across  Allej^heny  Kiver  at i,  470 

New  London  Harbor,  Conn.,  establishment  of  harbor  lines  in  Shaws 

Cove 1,461,997 

New  Orleans,  La. : 

Construction  of  bridge  across  Mississippi  River  above i,  465 

Defense  of 1, 4 

New  River,  N.  C. : 

Improvement  of 1,176;  ii,  1400 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  175 ;  ii,  1397 

Improvement  of  waterway  between  Swansboro  and i,  176 ;  ii,  1399 

New  River,  Va.  and  W.  Va.,  improvement  of i,  328 ;  in,  2603 

New  York  Harbor,  N.  Y. : 

Davids  Island,  sea  wall  and  embankment  at i,  12, 629 

Defense  of i?  5,  6,  599 

Establishment  of  harbor  line«  in,  and  adjacent  waters i,  461, 1085 

Examination  for  channel  west  of  Robbins  Reef  Light-house  to 

connect  mouth  of  Arthur  Kill  with i,  105, 1083 

Governors  Island,  sea  walls  at i,  13. 631 

Improvement  of 1,102,1060 

Improvement  of  Arthur  Kill 1,108.1104 

Improvem«»nt  of  Bay  Ridge  Channel i,  101, 1053 

Improvement  of  Buttermilk  Channel i,  100, 1050 

Improvement  of  channel  between  Staten  Island  and  New  Jersey i,  108, 1106 

Improvement  of  Gowanas  Bay i,  101, 1053 

Improvement  of  Gowanus  Creek  Channel ',101, 1053 

Improvement  of  Red  Hook  Channel i,  101, 1053 

Removal  of  wreck  in i,  105, 1076 

Supervision  of 1,459;  iv,3541 
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Office  of  the  Chief  of  Enffincors 1, 490 

Officers  of  Corps  of  Kii;;iucerS}  statemeut  of  rank  an<l  dut  ies  of 1, 491 

Ogdenshurg  Harhor,  N.  Y. : 

Improvement  of i,  4^5 ;  iv,  3190 

Water  grange  at i,486;  vi,4384 

Ogeechee  River,  Ga.,  coustruction  of  bridge  across i,  408 

Ohio  River : 

Bridge  across,  at  Cincinnati,  reconstruction  of 1, 464 


Examination  for  location  of  locks  and  dams  between  Davis  Island 

and  Beaver  Rivcrjlams i,  319;  in,  2533 

■      ■ .!« 

f52() 
2&47 

of  Guyan  River,  W.  Va i,318;  in, 2527 

Examination  of,  between  Livingston  Point  and  TennesNee  Island, 

near  Paducah,  Ky i,  307;  iii,24ai 

Examination  of,  near  Cincinnati,  Lndlow,  and  Covington i,  318 ;  in,  252J^ 

Improvement  of i,  310;  in,  2138 

Improvement  of  Falls  of,  Louisville,  Ky i,  320 ;  in,  2543 

Improvement  of  Indiana  Chute,  Falls  of i,  321 ;  in,  2549 

Louisville  and  Portland  Canal,  Ky^  operating  and  care  of i,  322;  in,  2554 

Operating  snag  boat  on i,  3 12 ;  in,  2478 

Oklawaha  River,  Fla. ,  improvement  of i,  202 ;  n,  1651 

Olcott  Harbor,  N.  Y.,  improvement  of i,  408 ;  iv,  31 16 

Old  Colony  Railroad  Company,  bridge  of i,  474 

Old  Fort  Bayou,  Miss.,  examination  of  channel  at  mouth  of i,  238 ;  n,  1787 

Old  River  Branch  of  San  Joa(piin  River,  Cal.,  examination  of i,  431 ;  iv,  3294 

Olympia  Harbor,  Wash.,  improvement  of i,  443 ;  iv,  34 15 

Omaha  Bridge  and  Terminal  Company,  bridge  of i,  465 

Onancook  Harbor,  Va.,  improvement  of i,  141 ;  ii,  1225 

Ontario,  Lake: 

See  aUo  Northern  and  Northwestern  Lakes. 

Survey  of  shoal  off  mouth  of  Niagara  River i,  484 ;  vi.  4378 

Water  levels i,486;  vi,  4381, 4:^2 

Ontonagon  Harbor,  Mich.,  improvement  of i,  340 ;  i v,  2677 

Orange  County,  Ti»x.,  construction  of  bridge  across  Cow  Bayou,  by i,  470 

Osage  River,  Mo.,  improvement  of *,..i,  283;  iii,  2182 

Oswego  Harbor,  N.  Y. : 

Establishment  of  harbor  lines  in i,  462 ;  iv,  3178 

Improvement  of i,  412;  iv,  3152 

Otter  Creek,  Vt.,  improveiuent  of i,  4 17 ;  i  v,  3198 

Ouachita  River,  Ark.  and  La. : 

Examination  of,  above  Camden,  Ark i,  272 ;  in,  2091 

Improvement  of i,  201 ;  in,  2002 

Owls  Head  Harbor,  Me.,  examination  of i,  38,   730 

P. 

Padncah,  Ky. : 

Examination  of  Ohio  River  between  I^ivingston  Point  and  Ten- 
nessee Island I,  307;  in,  2404 

Improvement  of  Ijivingston  Point i,  300 ;  in.  2377 

Pamlico  River,  N.  C. : 

Improvement  of i,  171 ;  ii,  1380 

Removal  of  wreck  near  Washington i,  1S3 ;  n,  1450 

Pamunkey  River,  Va.,  improvement  of i,  157 ;  n,  1.H08 

Parish  Creek,  Md.,  examination  of  mouth  of i,  158 ;  1 1,  1310 

Pascagoula  River,  Miss.,  improvement  of i,  232 ;  ii,  1755 

Pasquotank  River,  N.  C,  improvement  of i,  168 ;  ii,  1354 

Passaic  River,  N.  J. : 

Improvement  of i,  109,  1108 

Iiyury  todike vi,  4268 

Patapsco  River,  Md. : 

Examination  of  South  and  Middle  Branches  of,  at  Baltimore i,  148;  ii,  1262 

Improvement  of i,  144 ;  ii,  1243 

Improvement  of  channel  to  Curtis  Bay i,  145;  ii,  1249 

Patohogae  River,  N.  Y.,  improvement  of " i,  90,  983 
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Port  Townsond,  Wnsh.,  establisliTTieTit  of  har])or  liiKW  at i,  403 ;  i v,  3172,  ^t«2 

Port  Wasliington  Harl>or,  Wis.,  irnproveiiuMit  of i,  3r>3 ;  iv,  2738 

Portage  Lake  aud  Lake  Superior  canals,  across  Keweenaw  Point, 
Mich. : 

Improvement  of i,341;  iv,2680 

Operating  and  care  of i,  342 ;  iv,  2680 

Portage  Lake,  Houghton  County.  Micb.,  waterway  across  Keweenaw 
Point  via : 

Improvement  of i,  3.11 ;  i  v,  2680 

Operating  and  care  of i,  3-42 ;  i v,  2680 

Portage  Lake,  ManiHtee  Connly,  Mich. : 

Improvement  of  harbor  of  refuge  at i,  377 ;  iv,  2903 

Injury  to  pier  at : vi,  4270 

Portage  River,  Mich.,  waterway  across  Keweenaw  Point  via : 

Improvement  of i,  341 ;  iv,  2680 

Operating  and  care  of i,342;  iv,2680 

Portland  Harbor,  Me. : 

Defense  of : i,  5 

Kxamination  of  channel  on  south  si<le  of i,  38, 735 

Im]>rovement  of i,  30,  701 

Improvement  of  channel  in  IJack  Cove i,  31, 705 

Portland,  Me.,  alteration  of  bridge  obstructing  mouth  of  Fore  Iviver 1,472,474 

Potohnnk  River,  N.  C,  examination  of i,  183;  ii,  1451 

Potomac^  River : 

Eastern  Branch  of.     See  Anacostia  River. 

Great  Falls,  erection  of  fishways i,479;  vi,4310 

Improvement  of,  at  Washington ,  I).  C i>  1^8 ;  ii,  1265 

Trespass  on  Potomac  Flat«,  Washington,  D.  C vi,  4268 

Powow  River,  Mass.,  improvement  of i,  40,  745 

Prescjue  Isle  Peninsula,  Krie  Harbor,  Pa.,  imjirovement  of i,  105 ;  iv,  3101 

Primehook  Creek,  Del.,  examination  of i,  143;  ii,  1231 

I'rovidence  River,  R.  I. : 

Examinati(m  of  Pawtuxet  Harbor i,  71, 868 

Improvement  of i,  61, 830 

Removalof  Green  Jacket  Shoal i,  62, 832 

Provincetown  Harbor,  Mass.,  im]>rovenient  of i,  HI,  784 

Public  buildings  and  grounds,  District  of  Columbia i,  480;  vi,  4313 

Public  works  of  the  Lniti'd  States,  occupnncy  or  injury  of 1,20,475;  vi,  4267 

Puget  Sound  and  tributary  waters.  Wash.,  improvement  of i,  '144 ;  iv,  3425 

Piiltney ville  Harbor,  N.  Y.,  improvement  of i,  410 ;  i v,  3136 

Q- 

Qninby  Creek,  S.  C,  removal  of  wrecks  in ii,  1530 

R. 

Raccoon  River,  Ohio,  examination  of i,  310 ;  iii,  2530 

Rai'ine  Harbor,  W^is.,  imnrovement  of i,  355 ;  iv,  2748 

Raft  towing  on  Great  LaKcs,  investigation  of i,  394 

Railway  River,  N.  J.,  improvement  of i,  112, 1115 

Rancocas  River,  N.  J.,  improvement  of i,  126 ;  ii,  1 174 

Rappahannock  River,  Va.,  improvement  of i,  l5">  I  ?  J ^  1296 

Raritan  Bay,  N.  J.,  improvement  of i,  101, 1070 

Raritan  River,  N.  J.,  improvement  of i,  1 12, 1 116 

Ravenswood,  N.  Y.,  modilication  of  harbor  lines  at ^461,  1090 

Eteconnaissances  and  explorations i,  488 ;  vi,  4401 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  imx)ro vcnicnt  of i,  101, 1053 

Ked  River,  La.  and  Ark. :  • 

Improvemen t  of r,  258 ;  i  ri,  1901 

Improvement  of,  above  Fulton,  Ark i,  260 ;  iii,  19i>9 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of i,293;  in,  2282 

Redwood  Creek,  Cal.,  im])rovenient  of i.  421 ;  i v,  3225 

Regulations  ancl  rules  and  lu-oposed  legislation  for  use  of  canals i.  20 

He»cue  (sailboat),  removal  of  wreck  oH i,  104  ;  i v,  3093 

Reservoirs  at  headwaters  of  Mississippi  River i,  289 ;  ii  i,  2264 

Hiver  and  harbor  improvements i,  19 

Rivers  and  harlmrs : 

EstimHt-es  for i,  19 

Examinations,  surveys,  an<l  contingi'ncicH  of i,  459 

Roanoke  River,  N.  C. : 

Improvement  of i,  107 ;  ii,  1351 

Removal  of  wreck  below  Eden  ton  .     '     " i,  183 ;  ii,  1450 
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Robhin<«  Reof  Light-lionse.f  xaminntioii  tor  channel  west  of,  to  connect 

inoiirh  of  Artbnr  Kill  with  Nt-w  York  Harbor 1,105.1083 

RiM-klaml  Harbor.  Me.:  ^ 

KxaiuiTiatii»n  of '«  37,729 

IinprtiviMiu-nt  of I-  27, 6^1 

Ki-!iioval  of  wrrt'k  in '?5^>^if^ 

l*oq*rr%  '  •icboi'iier '.  ruinoval  of  wrt-rk  «if I,  70. 8:H> 

Ri»'mie  Rivi-r.  Ore;rnn,  fnun  (irauts  Pass  to  the  month,  examination  of.I.  445;  IV.  313:1 

lioktHy  JN>//i>  r.  (schooner ),  iirmoval  of  wreck  of 1. 70, 859 

Rnndout  Harbor,  N.  Y..  improvt-meut  of 1,94,  lOl'l 

Rouj:*'  Kiver.  Mich.: 

Con>truction  of  brid;r«'  near  Detroit  across 1. 4(58 

Construction  of  turning  basin  in ''l^'  iv,  2947 

ImprovenuMit  t»f i.iW7;  iv,  2946 

Ron;;b  Rivt-r.  Ky..  improvt-nient  of i.  XiO;  ill.  2tiU> 

Rohm;  Point.  N.'V..  coustrnrtion  of  breakwater  at 1,416;  iv,3192 

Ruli.'S  an«l  regnlatiinis  and  propo-sisl  Ic^^islation  for  use  of  canals 1, 2l) 

Rumsey,  Ky.,  reconstruction  of  lock  on  Ureen  River  at 1)329;  ill,  2606 

S. 

Sabine  Lake,  examination  of  channel  throns:!!,  from  Sabine  l*a.s8  to 

months  c»f  Sabine  and  Necbes  rivers.  Tex l»2r>l;  iii,  18r»0 

Sabine  Pass.  T»*x..  impn»vcmeiit  of  harbor  at 1,248;  iii,  18,^* 

Sabine  River.  La.  ami  Tex.: 

Kxaminotion  of,  from  Suddnths  IJlntY  to  Loj^ansport 1.2.">1;  ill.  1848 

Improv<-ment  of I.  24^;  in.  183.5 

Sacketts   Harbor.  N.  Y..  improvement  of  harbor  at 1,414;  iv,316t> 

Saeo  l»iver,  Me.,  improvement  of 1,1^2,708 

Sacramento  River,  (al. : 

('onstrnction  of  bridge  at  Bntte  City  across i,  467 

Improvement  of \ i,  428 ;  iv,  3271 

Improvement  of,  and  tributaries 1, 4liO 

Sajrinaw  River.  Mich.,  improvement  of 1,382;  1V,2J»24 

Saint  AuguHtine  Harbor,  Fla.,  im)irovenient    <d" 1, 2U3;  il,  16ri,'J 

Saint  Clijirb-H,  Mo.,  construction  of  bridjre  acro.^s  Missouri  Ri\er  at I,  4*»5 

Saint  (lair  City,  Mich.,  examination  of  I'iue  River  at 1,388:  iv,  2?*."4 

Saint  (lair  riats  Canal,  Mi<'li.: 

liii])r(.vi-iiienr  of 1, 3l»2;  iv,  :^>JI.» 

Injury  to  )»ier> vi.  4272 

()<'<iipani-v  of  |»ul)li<'  limd vi,  1271 

(.>]H  latiiiir  an«l  eaie  «»f I,  3i»3;  iv.  :U»;Jl 

Saint  (  roix  li*iv<-r,  Me..  im]iri)\  «-;innt  of i,  21.  670 

Saint  Croix  Kiver,  Wis.  auil   Minn.: 

Iniiirovenicnt  of i,291;  ill.  227.** 

licstTvoirs  at  sourrcs  of.  .Nnr\ cys  for ill,  22NS 

Saint  I'ranei^  Riv«'r.  Ark.  and  Mo.: 

IiMprovinunt  id".  Ark 1.278;  iir,  211S 

Iini»ro\«'ni«'nt  <d'.  Mo r.  27^:  lll.21iy 

Saint  .l<din>  itiver.  Kla. : 

iiridiTr  at  foot  of  Lake  Monroe.  a<'ros<.    rrconstriK-tion  of l,  ir>!l 

Iniprov»'in«nt  of l.  1  !♦'.♦;  Il,  Kilo 

Im  pro  Venn  lit  (d'upprr I,  2<H);   ii.  1<)I(> 

Saint  .loin-s  L*ivi-r.  1  )♦•].,  <'\  ami  nation  of  nmulii    jiI" I,  IKi;   If,  122f» 

Saint  .losi'ph  Ilaihor,  Midi.: 

Iniprov.nunt  «d" I.  II'IS;  i  v.  2864 

IM-oiwinL;  «lani  by  (  incinnati.  ^\'J'llasl^  and  Mirliiiran  Iiailroad 

•  Company VI.  1270 

Saint  .Io'^(]>li  L'ivrr.  Mi«Ii.: 

A!  I ''ration  <>\'  l»ridn«*  ai  ros^ I.  171 

Impro\  enunt  of I,  ."6H;  iv.  2870 

Saint  Lawrm'-e  K*i\er,  N.  Y. : 

Inipr<»vcmenl  ot'shoals  bet  ween  Si>ter  Island.sand  (.'ro.ss-over  Lii^hfr.  .1,  4ir»:iv,  31S8 

Siirvt-ys  in i.  1n.'> 

WaltT  liau^e  at  « >;;«l«'nsl»ur;^' I,  486;  vi.  43M 

Saint  Louis  Hay.  Wis..  inipro\  ennut  of  liarl.or  at I.  338;  iv.  2(»»>8 

Saint  I. on  is  ll:;riM»r.  Mo.,  im]»ro\rment  cd" i.  282;  111.2177 

>ainl  l,n<i«'  lii\  rr,  Tla..  coUNtrnetion  of  brid;^i-  atioss I.  471 

Saint  Mary*;  i'alls  Canal.  Mi«ii.: 

( )rrupam;y  of  pnblir  !an«ls.  ett; VI,  1271 

Operalinj;  and  care  of 1,390;  iv,2970 
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Saint  Marys  feivel*,  Ga.  and  Fla.,  construction  of  bridge  across i,  464 

Saint  Marys  Kiver,  Mich: 

EKtablislunent  of  harbor  lines  at  Sanlt  Sto.  Mario i>'162;  iv,  3037 

Improvement  of,  at  the  falls i,  390;  iv/29I)l 

Improvement  of  Hay  Lake  Channel i,  391 ;  i  v,  3024 

Resarvey  of,  between  White  tMsh  Bay  and  Detour  light-houso ',484;  vi,4344 

oaint  Paul,  Minneapolis  and  Manitoba  Railway  Company,  bridge  of i,  464 

Saint  Panl,  Midn.,  gauging  Mississippi  Kiver  at  or  near i,  294 ;  iii,  2289 

Sakonnet  River,  R.  I.,  alteration  of  bridge  at  Tiverton  obstructing i,  474 

Salem  Harbor,  Mass.,  improvement  of i,  43,  756 

Salem  River,  N.  J.,  improvement  of i,  127;  ii,  1178 

Saline  River,  Ark.,  examination  of i,  279 ;  iir,  2122 

Salkahatchie  River,  S.  C,  improvement  of i,  189;  ii,  1522 

Salt  Pond,  Block  Island,  R.  I.,  examination  of  breach  way  into i,  71,  880 

Salt  River,  near  West  Point,  Ky.,  construction  of  bridge  across i.  469 

San  Antonio  and  Aransas  Pass  Railroad  Company,  bridge  of i,  473 

San  Diego  Harbor,  Cal.,  improvement  of i,  424 ;  i v,  3231 

San  Francisco  Bay,  Cal. : 

Examination  of  entrance  to  (Golden  Gat<)) i,  420;  i  v,  3221 

Examination  of  navigable  slough  known  as  Twelve-Mile  Creek  in .  i,  425 ;  i  v,  3235 

San  I^ancisco  Harbor,  Cal.,  defense  of i,  5, 9,  619, 623 

San  Joaquin  County,  Cal. : 

Construction  of  bridge  across  San  Joaiiuin  River  by i,  467 

Construction  of  bridge  across  South  Fork  of  Mokelumne  River  by i,  469 

San  Joaquin  River,  Cal. : 

Construction  of  bridge  at  Garwood  Ferry  crossing i,  467 

Constrncticm  of  bridge  near  Grayson,  across i,  466 

Examination  of,  between  Hills  Ferry  and  Firebaughs  Ferry,  and 

sloughs  above  Stockton i,  431 ;  i v,  3290 

Examination  of  Old  River  Branch  of i,  431 ;  iv,  3294 

Improvement  of i,  426;  iv,  3265 

Improvement  of,  and  tributaries i,  460 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of i,  422;  iv,  3226 

San  Pedro  Bay,  Cal.,  examination  for  deep-water  harbor  at i,  425;  iv,  3238 

Sand  Beach,  Lake  Huron,  Mich.,  improvement  of  harbor  of  refuge  at.i,  384;  iv,  2931 

Sandusky  Bay,  Ohio,  construction  of  bridge  across i,  466 

Sandusky  Harbor,  Ohio,  improvement  of i,  397 ;  iv,  3061 

Sandusky  River,  Ohio,  improvement  of i,  398 ;  i v,  3065 

Sandy  Bay,  Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at i,  41,  748 

Santa  Monica  Bay,  Cal.,  examination  for  deep-water  harbor  at i,  425 ;  iv,  3238 

Santa  Rosa  Sound,  Fla.,  examination  of  bar  at  junction  of  Choctaw- 

hatcheeBay  and i,  228;  ii,  1741 

Santee  River,  S.  C. : . 

Bridge  about  17  miles  below  mouth  of  Congaree  River,  construc- 
tion of 1,470 

Improvenient  of i,  186 ;  ii,  1483 

Sarasota  Bay,  Fla.,  imi>rovenient  of i,  207 ;  ii,  1665 

Satilla  River,  Ga.,  construction  of  bridge  across i,  468 

Saugatuck  Harbor,  Mich.,  improvement  of i,  370 ;  iv,  2874 

Sangatuck  River,  Conn.,  imi)rovement  of i»81,  945 

Saugerties  Harbor,  N.  Y.,  imi>rovement  of i,  93,  1019 

Saugus  River,  Muss.,  examination  of i,  52,  789 

Sauft  Ste.  Mario,  Mich.,  establishment  of  harbor  lines  at i,  462;  iv,  3037 

Savannab  Harbor,  (»a. :  » 

Establishment  of  harbor  lines  near  quarantine  station i,  462 ;  ii,  1610 

Improvement  of i,  190 ;  ii,  1536 

Improvement  of  inside  waterway  between  Fernandina,  Fla.,  and.-i,  198;  ii,  1604 

Removal  of  wreck  in i,  198;  ii,  lg08 

Savannah  River,  Ga. : 

Defense  of  entrance  of 1, 4 

EBtablishmcnt   of  harbor  lines  in,  near  quarantine  station  at 

Savannah 1,462;  IL  1610 

Examination  of,  between  Spirit  Island  and  croHfsiugof  Charles- 
ton and  Savannah  Railway i,  198 ;  ii,  1609 

Improvement  of,  above  Augusta i,  192 ;  ii,  1554 

Improvement  of,  between  Augusta  and  Savannah i,  191 ;  ii,  1547 

Sayville,  N.  Y.,  improvement  of  Browns  Creeic i»  ^1>  986 

School,  United  States  Engineer i>  18,  649 

Schuylkill  River,  Pa. : 

ImproveuK^it  of i,  122 ;  IT,  1164 

Removal  of  wreck  in ii,  1183 
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Scitnate  Harl>or,  Mass.,  improvement  of i,  48,  776 

Seaconiiot  Kiver,  R.  I.,  alteration  of  l»ricl}?o  at  Tiverton  obstruct iug i,474 

Seaford  Creek,  Lonjr  IslamU  N.  Y.,  examination  of 1, 118, 1134 

Seattle,  Wash.,  establishment  of  harbor  lines  at 1,463;  iv,3472 

Sebewainjc;  Kiver,  Mich.,  examination  of i,  388;  iv,  2950 

Seneca  Shoal,  Lake  Erie,  survey  of i,  484 

Sequatchie  River,  Tenn.,  examination  of 1, 307 ;  ill,  2408 

Shaws  Cove,  Conn.,  establishment  of  harbor  lines  in .•. i,  461. 997 

Sheboyj^an  Harbor,  Wis.,  improvement  of i,  352 ;  iv,  2733 

Sheepshead  Bay,  X.  Y.,  improvement  of i,  107, 11U3 

Shclton,  Wash.*,  establishment  of  harbor  lines  at 1, 463 ;  iv,  3475, 348-1 

iShip  Island  Harbor,  Miss.,  examination  of i,  237;  ii,  1783 

Shoal  Harbor,  N.  J.,  improvement  of 1, 116, 1128 

Sht)velful  Shoal,  Mass.,  removal  of  wreck  at 1, 70, 859 

Shreveport,  La.,  survey  of  lakes  between  Jelfcrson,  Tex.,  and i,  271;  iii,  2065 

Shrewsbury  Kiver.  X.  J.,  improvement  of i,  117, 1130 

SHdney,  Wash.,  establishment  of  harbor  lines  at i,463;  iv,3472,3483 

Sinepuxent  15a v,  Md.,  examinatiim  for  connecting  Pocomoke  River 

with..  .1 1,143;  ii,  IXU 

Sister  Islands.  St.  Lawrence  River,  N.  Y..  improvement  of  shoals  near,  .i,  415;  iv,  3188 

Sites  for  fortitications.  acquisition  of 1, 10 

Siuslaw  Kiver,  Orej;on,  improvement  of  mouth  of 1, 435 ;  iv,  3344 

Slaughter  Creek.  l>el.,  examination  of i,  143;  1 1, 1231 

Smyrna  River,  Del.,  improvement  of i»131;  ii,  1198 

Snake  Kiver,  Wash,  and  Idaho: 

Improvement  of,  between  Huntington  Bri«lge  and  Seven  Devils 

mining  district 1,438;  IV, 3372 

Improvement  of,  up  to  Asotin,  Wash i.  438 ;  iv,  3375 

Snohomish  City,  Wash.,  establishment  of  harbor  lines  at i,  463;  iv,  3475 

Snohomish  River,  Wash. : 

Kxamination  of  Everett  Harbor  and  mouth  of i»446;  IV,  3461 

Examinati(m  of,  from  mouth  to  Lowell I;446;  I v.  3-162 

Sooloo  (coal  barge),  removal  of  wreck  of i,  6l»,  852 

South  Bend,  Wash.,  establishment  of  harbor  lines  at i,463;  iv.3472 

South  Haven  Harbor,  Mich.,  improvement  of i,370;  iv, 2870 

South  Pass,  Mississippi  River,  inspection  of  improvement  of 1,20,238;  ui,  1795 

South  River,  N.  .1. : 

Improvement  of 1,113, 1120 

Occupancy  of  dikes vi,  4267 

Southern  Bridge  and  Railway  Company,  bridge  of 1,465 

Southokl  Harbor.  Long  Ishind,  N.  Y.,  ex.i  mi  nation  of 1,92,996 

Spokane  Kiver.  Idaho,  from  Post  Kails  to  J.ake  CuMir  d'  Alcne,  exam- 

iiijition  of 1.416;  iv,  3-158 

Sipian  iiiver.    Sfc  Man:isi|uan  IMvcr. 

Stamford  Harbor,  Ctmu.,  inii)rovcnient  of 1,8.3,  J>.>1 

Stanisl;iMs  County,  C'al.,  construction  of  bii<lne  across  San  .loa(|uin 

K'ivcr  by  . .'. ' l,U)6 

Stanislaus  Jiiver.  C'al.,  cxaminalion  of i.  4!>l;  iv,  :>:{0l 

StdrHi/ht  (tug).  nMuov;il  of  wreck  of 1, 128;  ll.  11x2 

State  Li]ic.  KailrcKid  ('(uu]>;iny,  luidue  of I,  4t»«> 

Statcu  Island  and  New  Jersey,  inii»rovenn'nl  ol" channel  between 1,1(^8.  IKHJ 

Staunton  Kivei',  \  a.,  ini|>r()veuient  (»t" I.  16();  II,  lli5(» 

Steile  r.ayou.  Miss.,  iuii>roveuii'nt  nt" l,  207;  UI,  2<)ir> 

Steiiacooui,  W:ish.,  est;il»]islinient  ol'  li.*irl»or  lines  at 1,463:  IV,  3172,  .'H83 

Stoikl»ri<lgo  IIarl)or.  Wis.,  ex:uuiTi:ition  of l,  359;  l\'.  2782 

St(»niu;;tou,  Conn.,  inipro\euieui  ot'  li;\il»or  of  refuge^  nt ,  I.  tiS.  xl7 

Stonin;;ton  H:iiI)or.  Conn.,  exaniiu:it  ion  of 1,  71,  8*11 

Stonu  hinif  (oon\  lunge),  removal  of  wreck  of I,  (JH.  s."»;i 

St  rat  lord.  Conn.,  alteration  of  hridge  obstructing  llous.itonic  Kiver  at I.  171 

Structures  built  by  Initcil  State's,  o<-cu])aney  t»r  injury  of 1.20,  175;  vi.  12t>7 

Sturgeon  r.ay  and  Lake  Michigan  Canal,  Wis.: 

Construction  of  liarbor  of  refuge  at  eastern  cntran«e  of 1.340;  IV,  2710 

Improvement  of I.  'MS;  iv,  2714 

()Herating  and  care  of 1,340;  I  v,  2718 

Submarine  mines i,  10 

Su  II  i\  a  us  Uland,  S.  C.,  construct  ion  of  bri<lge  across  c(»ve  at  1,460 

Sulphur  Kiver,  Tex.,  exaniinatiou  of 1.271:  III.  20S.S 

Suni]>a\vannM   Inlet,  N.  V.,  iiuiu-oveuient  ot' I.  i(Hi;  IKH) 

Superior  liay,  Wis.,  inAi»rovvmeut  of  harhov  at 1,338;  iv,  2<itW 
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Snperior,  Lnlce: 

See  aUo  Northern  and  Northwestern  Lakes. 

Water  levels iv,2905;  vi,4381 

Superior.  Lake,  waterway  across  Keweenaw  Point  from  Keweenaw 
Bay  to,  via  Tortage  Lake  and  Kivor,  Mich: 

Improvement  of i,  341 ;  iv,  2680 

Operatiugand  care  of i,J^2;  iv,26d0 

Superior,  Wis.: 

Establishment  of  harbor  lines  in  AUonez  Bay,  near i,  462;  iv,  2695 

Examination  of  Allonez  Bay  and  Nemadji  River  at i?344;  iv,  2692 

Improvement  of  Minnesota  Point  at i,  339 ;  iv,  2673 

Supervision  of  New  York  Harbor i,  459;  iv,  3541 

Surveys,  examinations,  and  contingencies  of  rivers  and  harbors i,  459 

Susquehanna  Kiver  above  and  below  Havre  de  Grace,  Md.,  improve- 
ment ot 1,134;  11,1205 

Suwanee  River,  Fla.,  improvement  of i,  210 ;  ii,  1677 

SwansboTo,  N.  C.,  improvement  of  waterway  between  New  River  and.  .i,  176;  ii,  1399 

Swinomish  Slough,  Wash.,  improvement  of i,  443 ;  iv,  3419 

Synepuxeut  Bay,  Md.,  examination  for  connecting  Pocomoke  River 

with 1,143;  ii,1234 

T. 

Tacoma,  Wash.,  establishment  qf  har}»or  lines  at i,  463;  iv,  3172 

Tallahatchee  River,  Miss.,  improvement  of i,  266;  iii,  2041 

Tallapoosa  River,  Ala.,  improvement  of i,  223 ;  ii,  1723 

Tampa  Bay,  Fla.,  improvement  of i,  208 ;  ii,  1670 

Tan  Yard  Branch,  near  Jackson,  Miss.,  examination  for  diversion 

of  Pearl  River  through i,23»;  ii,  1792 

Tar  River,  N.  C,  improvement  of *. i,  171 ;  ii,  1380 

TarbeU,  G,  S,  (schooner),  removal  of  wreck  of i,  69, 852 

Tarentum  Bridge  Company,  bridge  of i,  470 

Tarentum,  Pa.,  examination  for  lock  and  dam  on  Allegheny  River  at-.i,  319;  iii,  2538 
Taii>aulin  Cove,  Naushon  Island,  Mass.,  examination  for  break- 
water at 1, 71, 864 

Taunton  River,  Mass.,  improvement  of i,  59,  822 

Tchefuncte  River.     See  Chefuncte  liiver. 

Tchnla  Lake,  Miss.,  improvement  of i,  266;  iii,  2038 

Teche,  Bayou,  La. : 

Construction  of  canal  between  Grand  Lake  at  Charenton  and i,  245 

Improvement  of i,  245 ;  in,  1824 

Removal  of  wrecks  in i,  250 ;  in,  1839 

Tennant  Harbor,  Me.,  examination  of i^  38,  732 

Tennessee  Island,  exanjination  of  Ohio  River  between  Livingston 

Point,  Ky.,  and , i,  307;  in,  24ai 

Tennessee  River : 

Bridge  across,  at  Knoxvilh',  Tenn.,  construction  of i,  463 

Bridge  at  Johnsonville,  Tenn.,  alteration  of i,  472 

Improvement  of i,  298 ;  ii i,  2330 

Improvement  of,  above  Chattanooga,  Tenn i,  298 ;  in,  2330 

Im])rovement  of,  below  Bee  Tree  Shoals,  Ala i,  300 ;  in,  2375 

Improvement  of,  below  Cliattanooga,  Tenn i,  310 ;  in,  2130 

Improvement  of,  between  Chattanooga,  Tenn.,  and  foot  of  Bee 

Tree  Shoals.  Ala i,  308;  in,  2419 

Muscle  Shoals  Canal,  operating  and  care  of i,  310;  in,  2431 

Survey  of,  between  Chattanooga  and  junction  of  Ilolston  and 

French  Broad  rivers,  Tenn i,  299;  in,  2333 

Tensas  River,  La.,  improvement  of i,  263;  in,  2018 

Terrebonne,  Bayou,  La. : 

Examination  for  connecting  Bayou  Black  with i,  251 ;  in,  1845 

Improvement  of J i,  243 ;  in,  1817 

Thames  River,  Conn.,  improvement  of i,  72,   901 

Three  Mile  Creek,  Ala.,  alteration  of  bridge  across I,  473 

Three  Mile  Ra]»ids,  Columbia  River,  examiuati(m  for  overcoming 

obstructions  at I,  458 

Thunder  Bay  Harbor,  Mich.,  improvement  of i,  :W1;  iv,  2920 

Thunder  Bay  River,  Miirh.,  improvemont  of i,  381;  iv,  2922 

Tickfaw  River,  La.,  and  its  tributaries,  im])rovement  of i,  240;  ni,  18n 

Ticonderoga  River,  N.  Y.,  improvement  of i,  4 18 ;  i v,  3200 

Tillamook  Bay  and  Bar,  ( )regon,  improvement  of i,  437 ;  i v,  3368 

Tiverton,  R.  I.,  alteration  of  bridge  obstructing  Sakonnet  Kiver  at i,  474 
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Toldns  Landing,  Vt.,  examination  of  harbor  at 

To1«m1o  Harbor,  Ohio,  improvemont  oi 

Tonil>i«]jbee  KLver,  Miss,  and  Ala.,  iniproveiiicnt  of 

Below  Demopolis 

Between  DeniopolLs  and  L  olumbus 

Between  Fnlton  and  Colninbns 

Between  Walkors  Bridge  and  Fulton 

Tonawanda  Harbor,  N.  Y.,  improvement  of 

Tradowater  Ki v<t,  Ky.,  improvement  of 

Trent  River,  X.  C,  improvement  of 

Trinitj'  Kiver,  Tex.,  improvement  of 

Tng  Fork  of  Big  Sandy  Kiver,  W.  Va.  and  Ky.,  improvement  of. 

Tuolnnme  River,  Cal.,  examination  of 

Twelve  Milt;  Crtek,  San  Francisco  Bay,  ('ah,  examination  of 

Two  Rivers  Harbor,  Wis.,  improvement  of 

Tybeo  Roads,  Ga.,  defense  of 


1,419; 
I,  3f>5; 
1,230; 
.1.230; 
1,231; 

.i,3§2; 
1,407; 
1,329; 
1,172; 
I,  255; 
1,833; 
1,431; 
.1,425; 
.1,351; 


IV,  3215 

IV,  3050 

II,  1755 

u,  1758 

II,  1759 

II,  1700 

II,  1762 

IV,  3111 

III,  2606 

II,  1387 

III,  1880 
111,2637 

IV,  3209 

IV,  32a-> 

IV,  2727 
1,4 


U. 

Fmpqna  River,  Oregon,  improvement  of 1, 435 ;  i v,  3342 

ludiHe  (bark),  removal  of  wreck  of i,  198;    ir,  1()08 

United  States  Engineer  School T,18,(>I9 

United  States  navy-vard,  Norfolk,  Va.,  improvement  of  api>roach  to 

harbor  at.... r r,  160;  ii,  1328 

United  States  structures,  occupancy  or  injury  of 1,20,475;  VI, 4267 

Urbana  Creek,  Vn.,  improvement  of '. i,  155;   II,  1301 

Ufle  of  public  works  by  corporations  and  individuals i,  20, 475 ;  vi,  4267 

V. 

Van  Burcn,  Ark.,  removal  of  wreck  at 1,279;  ill,  2121 

Vancouver,  Wash.,  imjjrovement  of  Columbia  Kiver  near i,449;  iv,3503 

Vermili»)n  ilnrbor,  Ohio,  iini)rovement  of i, 399;  iv, 3071 

Vermillion  Bayou,  La.,  imi)rovenM*.nt  of ^216;  ill,  1826 

Vinal  (laven,  Me.,  examination  of i,  37.725 

Vincent  Cove,  (Jloucester  Harbor,  Mass.,  examinatiou  of 1,52,788 

Vineyard  Haven  i  [arbor,  Mass..  imj)r<»ven>ent  of i.  "».">.  SI  I 

Vineyard  Sound  f  Jglit-sliip,  Mass.,  n^moval of  wreck  near 1,69,852 

Volusia  l!ar,  Fla.,  improvcMuent  of 1,201 ;  ii,  1648 

W. 

Wabash  Iisnlroad  Coni]):iny,  bridges  of I.  UiS 

WabMsh  IJivei',  lud.  aiid  ill.,  inii>rovenient  of 1,322;  iii, 'J.Vi') 

Above  V ingenues 1,323;  iii,  L',*)t;2 

iielow  N'incennes I.  322;  in,  25r»i) 

Waccjimaw  Kiver,  N.  C.  and  S.  C  ini]novenuMit  of i,  181 ;  ir.  1161 

Wappiiiger  Cieck,  N.  V.,  iiiijnovenieiit  of I.  ii5,  1(>24 

WMp])oo  Cut,  S.  (.'.,  im]»roveuient  of i,  18S;  ir,  1514 

Wnrs-hani  Harbor.  Mass.,  ini])rovenHMt  of r.  5().  XV.I 

Warrior  K'i\  er,  Ala.,  iniiirov«'meut  of I.  230;  ii,  1755 

Warwick  liiMT,  Md.,  im]>ro\enient  of I,  138;  ii.  1216 

WasliiM;;tou  Mipn-diK'!,  WMsliiuglon,  1 ).  C I.  475;  vi,  4275 

Wasliinulon  I'.avou,   Miss.,  iinjuoN  «nniil  of I.  267;  ill,  2(U5 

Wa'^liiii'iton,  !).('.: 

AiiJHMotiji  h'ivei-.  inij)rovenieiit  of I,  148;   II,  1265 

Defiiisr  of 1.5,8 

luireasiug  water  sujjply l.  478;  vi,  43<>9 

i*otoiM;ic  K'iM*r  at.  inipro\  ciiMut  of I.  U8;    II,  1265 

Public  buihliiijis  aiul  gnmuds I,4S0;  vi,  1313 

Trespjiss  on  Kotouiae  Flats VI,  42(>S 

W'asliinuton  :H|ue(lu«t. I.  175;  VI,  4275 

Wash  in;;!  on  M(»nnnient I.4S0;  v  1.4316 

Wasliin<;(nn,  establislinimt  of  liarlxu- lim-s  jit  ]Jorts  in  State  of i.4iJ2;  iv.  3172 

Wasliin^^lon   MonunnMit.   Wusliinuton,  P.  C i,4sn;  Vl,431t» 

WasliinjLiton.  N.  ( '.,  renu)val  of  wreek  ner.r I,  ISS;    ii,  14.'><» 

Waterer  K'i\«'r,  S.  ('.,  inii)rovenient  of 1. 186;    II,  1488 

Waterwavs : 

« 

Between   Buyous  Black  and  Terrebonne,  [,a.,  and  inland  route 

from  Mississippi  X'alley  to  Tt'xas  and  Mexico,  examination  for.. I.  251;  ill.  ISI.5 
lietween  Keautbrt  Harbor  and  New  Kiver,  X.  (.'..  improvement  of  .  ..I,  lt5  il,  lo97 
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Waterways — Con  tinned. 

Between  Chincoteagae  Bay^Va.,  and  Delaware  Bay,  improve- 
ment of 1,133;  11,1203 

Between  Mi8i>il1iou  and  Broadkilu  riverfl,  Del.,  examination  of.  ..i,  143;  ii,  1231 

Between  Now  River  and  Swannboro,  N.  C,  improvement  of i,  176;  ii,  1399 

Between  Newborn  and  Beaufort,  N.  C,  improvement  of ^l^'l;  ii,  1393 

Between  Norfolk  Harbor,   Va.,  and  Albemarle   Sound,  N.  C, 

improvement  of i,  164 ;  ii,  1343 

Between  Pooomoke  Kiver  and  Synepuxent  Bay,  Md.  (between 

Chesapeake  and  Delaware  bays),  examination  for i,  143 ;  ii,  1234 

Between  Savanuali,  Ga.,  and  Feruandina,  Fla.,  improvement  of.  ..i,  198;  ii,  1604 
Cypress  Bayou  and  Likes  between  Jettcrson,  Tex.,  and  Slireve- 

port.  La.,  survey  of i,271;  in,  2065 

From  Keweenaw  Bay  to  Lake  Superior  via  Portage  Lake  and 

River,  Miob.,  improvement  and  o])eration  of i,  341, 3^^12;  iv,  2680 

Waukegan  Harbor,  HI.,  improvement  of i,356;  iv,27r)4 

Wellileet  Harbor,  Mass.,  improvement  of i,.M,782 

West  Elizabeth  Bridge  Company,  bridge  of i,  464 

West  f'arms,  N.  Y.,  reconstruction  of  bridge  across  BnMix   River 

below 1,469 

West  Galveston  Bay,  Tex.,  improvement  of i,  254 ;  in,  1877 

West  Point,  Ky.,  constructiou  of  bri<lge  across  Salt  River  near i,  469 

Westport  Harbor,  (^>nn.,  examination  of 1,91,990 

Westport  Harbor,  Mass.,  improvement  of i,  58,  818 

Weymouth  River,  Mass.,  improvement  of i,  47, 773 

Whale  Creek,  N.  J.,  examination  of i,  118, 1138 

Whatcom  ('ounty.  Wash.,  construction  of  biitlge  across  Nooksack 

River  by i,468 

White  Lake  Harbor,  Mich. ,  improvement  of i,  374 ;  iv,  2890 

WJiite  Oak  Bayou,  Tex.,  construction  of  bridge  at  Houbton  across i,  466 

White  River,  Ark.,  improvement  of i,275;  IH,2111 

White  River,  lud.,  improvement  of i,  323;  ui,  2567 

Wickford  Harbor,  R.  I.,  examination  of i,  71, 873 

Wicomico  River,  Md. : 

Examination  of  (western  shore  of  Maryland) i,  158;  ii,  1312 

Improvement  of r,  140 ;  ii,  1222 

Wilcox  (tug),  removal  of  wreck  of ij-^Ol;  iv,3093 

mid  Pigeon  (schooner),  removal  of  wreck  of i,  105, 1076 

Willamette  River,  Oregon : 

Above  Oregon  City,  examination  of i,  457 ;  iv,  3529 

Above  Portland,  improvement  of i,  455 ;  iv,  3522 

Below  Portland,  improvement  of i,  452 ;  iv,  3515 

Willapa  River  and  Harbor,  Wash.,  improvement  of i,  441 ;  iv,  3402 

Willets  Point,  N.  Y.,  post  of 1,17,647 

Wilmington,  Columbia  and  Augusta  Railroad  Company,  bridge  of r,  4C7 

Wilmington  Harbor,  Cal.,  improvement  of \ r,  423;  iv,  3229 

Wilmington  Harbor,  Del.,  improvement  of 1. 129;  ii,  1194 

Wiliuington,  N.  C,  improvement  of  Cape  Fear  River  at i,  179;  ii,  1 1 19 

Wilson  Harbor,  N.  Y.,  improvement  of i,  4()8 ;  iv,  3114 

Wilsons  Point  Harbor,  Conn.,  improvement  of i,  82, 950 

Wind  Point,  Wis.,  removal  of  wreck  off i,:J58;  iv,2777 

Winnebago,  Lake,  Wis. : 

Examination  of  Calumet  Harbor  on 1,359;  iv,  2783 

Examination  of  Stockbridge  Harbor  on i,  359 ;  iv,  2782 

Winthrop  Harbor,  Mass.,  improvement  of 1,45,761 

Winyaw  Bay,  S.  C,  improvement  of i,  182;  ii,  1441 

Wisconsin  River,  Wis.,  surveys  for  reservoirs  at  sources  of ni,  2288 

Withlacoochee  River,  Fla.,  improvement  of i,  209 ;  ir,  1674 

Wolf  Lak«»,  Ind.,  examination  of i,  3«i0 ;  i v,  2850 

Wolf  River  Harbor,  lud.,  examination  of i,3f;6;  iv,2850 

Wolf  River,  Ind.,  examination  of i,  3(;6 ;  i v,  2850 

"Wolf  River.  Miss.,  examination  of  bar  at  month  of i,  238 ;  u,  1787 

Wolf  River,  Tenn.,  examination  of i,280;  in,  2136 

Woodbury,  J.  Ji.  (schooner),  removal  of  wi-eck  of i,  69, 849 

Woods  Holl,  Mass.,  examination  of 1, 70, 860 

Wrecks,  removal  of i,  19 

Absecon  Inlet,  N.  J.,  near i,  128;  n,  1182 

Albemarle  Sound,  N,  C i,183;  n,  1449 

Arkansas  River i,  279;  ni,2121 

Ashley  River,  S.  C i,189;  n,1531 

Atlantic  City,  N.  J.,  near i,  128;  n,  1182 

Baltimore  Harbor,  Md i,  147;  ii,1262 
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